STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE EUGENE A. CONTL, JR.

GOVERNOR SECRETARY

May 4, 2012

U. S. Army Corps of Engineers
Regulatory Field Office

3331 Heritage Trade Drive, Suite 105
Wake Forest, NC 27587

ATTN: Mr. John Thomas
NCDOT Coordinator

SUBJECT: Application for Section 404 Individual Permit and Section 401 Individual
Water Quality Certification for the proposed extension of SR 3000 (Idols Rd.)
from SR 2999 (Hampton Rd.) to US 158 (Clemmons Rd.), Forsyth County.

Federal Aid Project No. STP-3000 (1), State Project No. 8.2624101, T.L.P.
Project No. U-2707.

Debit $570.00 from WBS Element No. 34845.1.1.

Dear Sir:

The North Carolina Department of Transportation (NCDOT) proposes to extend SR 3000 (Idols
Rd.) from SR 2999 (Hampton Rd.) to US 158 (Clemmons Rd.) near Clemmons, Forsyth County.
This project involves the construction of a 2.0 mile roadway on new location, as well as the
replacement of bridge no. 109 over the Norfolk Southern Railroad and the reconfiguration of the
intersection of Idols and Hampton Roads. The cross section of the proposed new location

facility consists of two 12 ft. travel lanes, 4 ft. paved shoulders to accommodate bicycles, and 4
ft. grass shoulders.

In addition to this cover letter, the application packet for this project consists of the ENG Form
4345, Stream Mitigation Plan, North Carolina Ecosystem Enhancement Program (NCEEP)
acceptance letter, 4A Concurrence Point Merger Packet, Interagency Hydraulic Review Meeting

(4B) minutes, 4C Concurrence Point minutes, Stormwater Management Plan, permit drawings,
and half-size roadway plan sheets.

PROJECT SCHEDULE

This project calls for a review date of October 2, 2012 and a letting date of November 20, 2012.
However, these dates may advance as additional funds become available.

MAILING ADDRESS:

PHYSICAL ADDRESS:
N.C. DEPARTMENT OF TRANSPORTATION TELEPHONE: 919-707-6100 CENTURY CENTER - BUILDING B
PDEA - NATURAL ENVIRONMENT SECTION 1020 BIRCH RIDGE DR.
1598 MAIL SERVICE CENTER FAX: 919-212-5785 RALEIGH, NC 27610-4328

RALEIGH NC 27699-1598
WEBSITE: WWW.NCDOT.ORG



PURPOSE AND NEED

The stated purpose and need for this project is to:

e Improve the poor level of traffic service and connectivity between southern Clemmons
and Winston-Salem,;
Improve the poor sight distance and restricted turning mobility along Hampton Road; and
Provide an alternative route, other than Hampton Road (a residential street), to access a

proposed industrial park, which is expected to increase truck traffic on the existing
roadway network.

NEPA DOCUMENT STATUS

An Environmental Assessment (EA) was approved in February 2002 and distributed shortly
thereafter. A Finding of No Significant Impact (FONSI) was signed July 2004 and distributed
thereafter. These documents have been provided to the regulatory review agencies. Additional
copies will be provided upon request.

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 w ithin the U-2707 project area followed the field delineation method
outlined in the 1987 Corps of Engineers Wetland Delineation Manual (Environmental
Laboratory, 1987) and supplemented in the Regional Supplement to the Corps of Engineers
Wetland Delineation Manual: Eastern Mountains and Piedmont Region (U.S. Army Corps of
Engineers [USACE], 2010 [Interim]). Stream identification and classification followed the
Identification Methods for the Origins of Intermittent and Perennial Streams (North Carolina
Division of Water Quality [NCDWQ], 2005).

Within the U-2707 project area, nine streams and three wetlands were identified. Jurisdictional
areas were verified by USACE Regulatory Specialist John Thomas and NCDWQ Regulatory
Specialist Amy Euliss on April 20, 2011 and an approved Jurisdictional Determination (JD) was
received on September 15,2011 (USACE Action ID No. 199820439).
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IMPACTS TO WATERS OF THE UNITED STATES

The project is located in the Yadkin-Pee Dee River Basin in Forsyth County. (U.S. Geological
Survey [USGS] Hydrologic Unit [HUC] 03040101). A total of three jurisdictional streams will
be impacted by this project. These include Muddy Creek (Class C; NCDWQ Index No. 12-94-
[0.5]) and two unnamed tributaries of Muddy Creek (S-SE-C and S-JH-A). Additionally, two
riparian wetlands, Wetland A-JP and Wetland JHC, will be impacted by the project.

There are no designated Outstanding Resource Waters (ORW), High Quality Waters (HQW),
Water Supply I (WS-I), or Water Supply II (WS-II) waters within 1.0 mile of the project area.
Additionally, none of the streams located within the project study area support trout or
anadromous fish and no Primary Nursery Areas are present within the study area boundaries. In
the project area, Muddy Creek is listed on the 2010 Final 303(d) List of Impaired Waters. This

surface water is listed for increased levels of copper and zinc as well as compromised biological
integrity.

Surface Waters

Total surface water impacts for U-2707 include 903 linear feet of permanent jurisdictional
stream impacts, summarized below in Table 1.

Table 1. Impacts to Jurisdictional Stream

| StreamID” | StreamName | pesignation | "PAtTYPE | Ginear ) |
2 S-SE-C T UT to Muddy Intermittent Penn‘an ent 61
Creek Fill
UT to Muddy . Permanent
3 S-JH-A Creek Perennial Fill 831
6 | Muddy Creek | Muddy Creek | Perennial Bank 11
ey e Tenm&” | stabilization

? These names were assigned during the 2011 JD process
Wetlands

There will be a total of 0.81 acre of permanent riparian wetland impacts associated with this

project. Impacts are a result of mechanized clearing and permanent fill. Wetland impacts are
summarized below in Table 2.

T a_bl‘ev2. Inlpacts to Jurisdictional Wetlands»

~ Site | WetlandID* |  ImpactType | Impact (ac.)
1 Wetland A-JP | Mechanized Clearing 0.03
4 Wetland JHC Permanent Fill 0.78
_ Total Permanent Impacts 0.81

®These names were assigned during the 2011 JD process
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UTILITY IMPACTS
No impacts to Waters of the U.S. resulting from utilities are anticipated on this project.
FEDERALLY PROTECTED SPECIES

Plants and animals with a Federal classification of Endangered (E) or Threatened (T) are
protected under provisions of Section 7 and Section 9 of the Endangered Species Act (ESA) of
1973, as amended. As of September 22, 2010 the U.S. Fish and Wildlife Service (USFWS) lists
three federally protected species for Forsyth County: bog turtle (Clemmys muhlenburgii), red-
cockaded woodpecker (Picoides borealis), and small-anthered bittercress (Cardamine
micranthera). Biological conclusions of “No Effect” were stated in the EA for red-cockaded
woodpecker and small-anthered bittercress and remain valid. No biological conclusion is

required for bog turtle, as it is threatened due to the similarity of appearance to the threatened
northern population of bog turtle.

As stated in the EA, no habitat is present for red-cockaded woodpecker in the project area;
however habitat for the bittercress is listed as occurring in the project area, though no individuals
were found. Since the EA was written, it has been determined that small-anthered bittercress is
endemic to the Dan River drainage in the Roanoke River basin. Since this project is located in
the Yadkin-Pee Dee River basin, no habitat for the bittercress is present. A search of the North
Carolina Natural Heritage Database (NCNHP; updated February 2012) revealed no known
occurrences of any federally protected species within 1.0 mile of the project limits.

CULTURAL RESOURCES
Archaeological Resources

Seven archaeological sites were identified within the four initial alternative alignments.
However, none of these sites were deemed eligible for the National Register of Historic Places
nor did they warrant preservation as a public exhibit. In a letter dated August 2, 1999, the North
Carolina Department of Cultural Resources, State Historic Preservation Office (SHPO)
concurred with these findings (see Appendix B in the EA).

Architectural Resources

In a concurrence form dated November 29, 2001, SHPO stated that this project would have an
effect on Hanes House (Arden Farm), a National Register eligible property. However, it was
determined that there would not be an adverse effect on this property if NCDOT agreed to
minimize tree removal between the railroad right-of-way and the edge of pavement on the new
alignment (see Appendix B in the EA). This requirement to achieve no adverse effect was
incorporated into the project commitments in the EA.
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FEMA COMPLIANCE

There are streams within the project limits that are within Federal Emergency Management
Agency (FEMA)-designated flood zones. Coordination between the NCDOT Hydraulics Unit
and FEMA will occur prior to Let to ensure that NCDOT is in full compliance with applicable
floodplain ordinances.

INDIRECT AND CUMULATIVE EFFECTS

Although STIP Project U-2707 is expected to impart moderate indirect effects along the
proposed project corridor northwest of the railroad at the planned industrial/employment site,
minimal indirect effects are anticipated throughout the majority of the Future Land Use Study
Area. The County planner indicated that although STIP Project U-2707 would provide industrial
and employment development opportunities in Clemmons along the project corridor, additional
growth or development other than along the project corridor as a result of STIP Project U-2707 is
not anticipated. In addition, City-County sewer service is not currently available in the portions
of the Future Land Use Study Area south of Idols Road, southeast of the proposed project
corridor, or within Davidson County (except for the Peppertree Subdivision off Loop Road). The
Winston-Salem County Utilities Commission does not have any plans to extend sewer service
lines at this time. However, the wastewater treatment system is expected to reach 80% capacity
in 2020.

The proposed partial control of access, in combination with the presence of the Norfolk Southern
Railroad corridor and the lack of City-County sewer service, would temper any residential or
commercial development southeast of the project corridor.

Although STIP Project U-2707 will be helpful in opening up industrial and employment
opportunities along the project corridor in Clemmons, the County planner noted that the
construction of the portion of the proposed Winston-Salem Northern Beltway between US 158
and 1-40 (STIP Project R-2247) would ultimately make the Clemmons and southwestern Forsyth
County area more accessible and attractive for industrial development. The project is only one of
many factors affecting growth potential or potential for land use change in the Future Land Use
Study Area (other factors include infrastructure, population growth and job growth, proximity to
employment centers, etc.). The STIP Project is not the determining factor in how much, how fast,
or how intense development is occurring or will occur in the study area. Taken in the context of

other past, present and future actions, STIP Project U-2707 should not result in substantial
cumulative effects.

Qualitative analyses of the probable development patterns in the Future Land Use Study Area
suggest that STIP Project U-2707 will have little effect on water quality or future stormwater
runoff in the watersheds encompassed by the project. Water quality concerns should be greatly
mitigated by regulations covering watershed protection, floodplain protection, stream and river
buffers and stormwater management.

No additional indirect and cumulative effects studies were recommended.
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WILD AND SCENIC RIVERS

This 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) or North Carolina Natural and Scenic
Rivers.

ESSENTIAL FISH HABITAT

The project will not impact any essential fish habitat afforded protection under the Magnuson —
Stevens Act of 1996 (16 U.S.C 1801 et seq.).

MITIGATION OPTIONS

The USACE has adopted, through the Council on Environmental Quality (CEQ), a wetland
mitigation policy that embraces the concept of “no net loss of wetlands” and sequencing. The
purpose of this policy is to restore and maintain the chemical, biological, and physical integrity
of the waters of the United States. CEQ has defined mitigation of wetland and surface water
impacts to include: avoiding impacts, minimizing impacts, rectifying impacts, reducing impacts
over time, and compensating for impacts (40 CFR 1508.20).

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 phase and minimization measures were incorporated as part of the project design.

Minimization includes the examination of appropriate and practicable steps to reduce the adverse
impacts.

Avoidance and Minimization

Avoidance and minimization has been employed in the project area to the maximum extent
practicable. It must be noted that, in the FONSI, as no wetlands had been identified on the
project, no wetland impacts were anticipated; however, wetlands were found during the re-
verification process, leading to previously unidentified impacts.

The following avoidance and minimization measures were implemented for this project:

e NCDOT’s Best Management Practices (BMPs) for the Protection of Surface Waters will be
enforced;

Stream impacts have been reduced from 1,362 linear feet in the EA to 903 linear feet;
2:1 fill slopes will be employed in areas where permanent fill will be placed in wetlands;
The bridge placed over Muddy Creek will not require bents in the water and no deck drains
will be allowed to discharge directly into the creek;

e Preformed scour holes will be placed throughout the project to diffuse storm drainage. See
the Stormwater Management Plan (SMP) for station locations;

e Rip rap pads will be installed at pipe and ditch outlets into wetlands and streams to dissipate
flow velocities throughout the project;
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Bank stabilization will reduce erosion without placing rip-rap in the streambed;
Grassed swales will be employed to reduce flow velocities and filter pollutants from highway
runoff. See the SMP for station locations; and

e Use of a corrugated aluminum arch pipe (CAAP) in the on-site stream mitigation to
encourage fish passage.

In addition to the avoidance and minimization measures listed above, the chosen alternative
(Alternative B) was preferred in part because it crosses Muddy Creek and its tributaries (S-JH-A

and S-JH-B) at one location and would therefore require fewer structures (see the mitigation
section below).

Compensatory Mitigation

NCDOT proposes mitigation for 892 linear feet of permanent stream impacts (not including bank
stabilization) and 0.81 acre of permanent riparian wetland impacts. On-site stream restoration
and enhancement will be performed by NCDOT to compensate for all 892 linear feet of
permanent stream impacts at a 1:1 ratio. The USACE is requiring all 892 feet of mitigation. The

remaining compensatory mitigation for 0.81 acre of permanent riparian wetland impacts will be
provided by NCEEP.

On-Site Stream Restoration

Per the NCDOT Stream Mitigation Plan for U-2707, NCDOT proposes restoration and
relocation of S-JH-A (‘Reach 1°) and enhancement of S-JH-B (‘Reach 2”). The mitigation area
will be constructed in conjunction with TIP U-2707. A total of 1,122 linear feet of S-JH-A will
be restored and 863 feet relocated resulting in a proposed channel length of 678 feet. Using a 1:1
ratio, 1,800 feet of stream mitigation units (SMUs) will be generated by work on S-JH-A. In
addition, a total of 153 linear feet of S-JH-B will receive enhancement, generating 76.5 feet of
SMUs at a 2:1 ratio. In sum, a total of 1,876.5 linear feet of SMU’s will be generated by this on-
site stream mitigation project. Therefore, minus the 892 linear feet of compensatory mitigation

required for U-2707, DOT will net 984.5 linear feet of bankable stream mitigation from this
project.

Construction activities resulting from natural stream design on S-JH-A involve excavation,
structure installation, pipe removal and replacement, utility marking, and vegetation installation.
Enhancement activities on S-JH-B will consist of replacing a degraded corrugated metal pipe
(CMP) with a corrugated aluminum arch pipe (CAAP) with a built in baffling system to
encourage fish passage. Please see the attached Stream Mitigation Plan for a comprehensive
description of the proposed mitigation activities.

REGULATORY APPROVALS

Application is hereby made for a Department of the Army Section 404 Individual Permit as
required for the above-described activities for the proposed T.I.P. Project No. U-2707. We are
also requesting a Section 401 Individual Water Quality Certification from NCDWQ. In
compliance with Section 143-215.3D(e) of the NCAC, we will provide $570.00 to act as
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payment for processing the Section 401 permit. We are providing five copies of this application
to NCDWQ for their review and approval.

A copy of this application and its distribution list will be posted on the NCDOT website at
http://www.ncdot.org/doh/preconstruct/pe/neu/Permit.html. Thank you for your time and
assistance with this project. Please contact Amy James at either aejames@ncdot.gov or (919)
707-6129 if you have any questions or need additional information.

Sincerel%

Gregory J. Thorpe, Ph.D., Manager
Project Development and Environmental Analysis Unit

Cc: NCDOT Permit Application Standard Distribution List
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U.S. ARMY CORPS OF ENGINEERS OMB APPROVAL NO. 0710-0003
APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT EXPIRES: 31 AUGUST 2012
(33 CFR 325) _

Public reporting for this collection of information is estimated to average 11 hours per response, including 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 the collection of information, including suggestions for reducing this burden, to Department of Defense,
Washington Headquarters, Executive Services and Communications Directorate, Information Management Division and to the Office of Management and
Budget, Paperwork Reduction Project (0710-0003). 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

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research, and Sanctuaries
Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of Engineers; Final Rule 33 CFR 320-332. 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, and the public and may be made available as part of a public notice as required by Federal law. 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/or 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 FILLED BY THE CORPS)

1. APPLICATION NO. 2. FIELD OFFICE CODE 3. DATE RECEIVED 4. DATE APPLICATION COMPLETE
(ITEMS BELOW TO BE FILLED BY APPLICANT)
5. APPLICANT'S NAME 8. AUTHORIZED AGENT'S NAME AND TITLE (agent is not required)
First - Middle - Last - First - Middle - Last -
Company - North Carolina Department of Transportation, PDEA Company -
E-mail Address - aejames@ncdot.gov E-mail Address -
6. APPLICANT'S ADDRESS: 9. AGENT'S ADDRESS:
Address- 1598 Mail Service Center Address-
City - Raleigh State - NC Zip - 27699 Country -USA | City - State - Zip - Country -
7. APPLICANT'S PHONE NOs. w/AREA CODE 10. AGENTS PHONE NOs. w/AREA CODE
a. Residence b. Business c. Fax a. Residence b. Business c. Fax
919-707-6129 919-212-5785

STATEMENT OF AUTHORIZATION

11. | 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.

SIGNATURE OF APPLICANT DATE

NAME, LOCATION, AND DESCRIPTION OF PROJECT OR ACTIVITY

12. PROJECT NAME OR TITLE (see instructions)
U-2707, extension of SR 3000 (Idols Rd.) from SR 2999 (Hampton Rd.) to US 158 (Clemmons Rd.) near Clemmons, Forsyth Co.

13. NAME OF WATERBODY, IF KNOWN (if applicable) 14. PROJECT STREET ADDRESS (if applicable)

Muddy Creek and its unnamed tributaries Address

15. LOCATION OF PROJECT G ]
Latitude: N 36.014446 Longitude: <W -80.356643 ity - State- Zip-
16. OTHER LOCATION DESCRIPTIONS, IF KNOWN (see instructions)

State Tax Parcel ID Municipality Clemmons

Section - Township - Range -

ENG FORM 4345, OCT 2010 EDITION OF OCT 2004 IS OBSOLETE Proponent: CECW-OR



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

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

This project involves the construction of a 2.0 mile roadway on new location, as well as the replacement of bridge no. 109 over the Norfolk
Southern Railroad and the re-configuration of the intersection of Idols and Hampton Roads. The cross section of the proposed new
location facility consists of two 12-ft. travel lanes, 4-ft. paved shoulders to accommodate bicycles, and 4-ft. grass shoulders. This project
will also involve a new bridge over Muddy Creek and on-site stream mitigation activities, which include excavation, structure installation,
pipe removal and replacement, utility marking, and vegetation installation.

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

The main purpose of this project is to provide an improved connection from southern Clemmons and northern Davidson County to
Winston-Salem. In addition, it will serve to improve access to a planned industrial park, which currently relies solely on a residential street
(Hampton Rd.) as its main access point. To that end, the proposed project will route through- and truck traffic off Hampton Rd., which is
projected to have a failing level of service in the design year (2025) if no changes are made.

USE BLOCKS 20-23 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED

20. Reason(s) for Discharge
Both permanent stream and wetland impacts will result from the construction of the proposed project. Impacts will result from fill
associated with construction of the Idols Rd. extension.

21. Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards:

Type Type Type
Amount in Cubic Yards Amount in Cubic Yards Amount in Cubic Yards

See attached cover letter.

22. Surface Area in Acres of Wetlands or Other Waters Filled (see instructions)

Acres See attached cover letter.
or

Linear Feet

23. Description of Avoidance, Minimization, and Compensation (see instructions)

Avoidance and Minimization: Please see attached permit application cover letter and permit packet.

Compensation: NCDOT proposes mitigation for 892 linear feet of permanent stream impacts and 0.81 acre of permanent riparian wetland
impacts. On-site stream restoration and enhancement will be performed by NCDOT to compensate for all 892 linear feet of permanent
stream impacts at a 1:1 ratio. The remaining compensatory mitigation for 0.81 acre of permanent riparian wetland impacts will be provided
by NCEEP.
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24. Is Any Portion of the Work Already Complete? DYes o IF YES, DESCRIBE THE COMPLETED WORK

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

a. Address- See permit drawings

City - State - Zip-
b. Address-
City - State - Zip -
c. Address-
City - State - Zip -
d. Address-
City - State - Zip -
e. Address-
City - State - Zip -

26. List of Other Certificates or Approvals/Denials received from other Federal, State, or Local Agencies for Work Described in This Application.

AGENCY TYPE APPROVAL* 'DE':B:A'SEA;'ON DATE APPLIED DATE APPROVED DATE DENIED

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

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

applicant.
: 5% 6;’23014,/ J. (/I/I% E[QQ oy U 2di2
IGNAJYURE OF APPLICANT 7 ATE / 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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U-2707 STREAM MITIGATION PLAN
FORSYTH COUNTY
WBS NO.: 34845.1.1
DECEMBER 22, 2011
1.0 BASELINE INFORMATION

1.1 Introduction

This U-2707 stream mitigation plan proposes improvements to be implemented by the North
Carolina Department of Transportation (NCDOT) along two unnamed tributaries (UT’s) to
Muddy Creek. The plan is being completed to provide on-site mitigation for unavoidable stream
impacts associated with the construction of Transportation Improvement Project (TIP) number
U-2707, or the Idols Road Extension (SR 3000) in Forsyth County, North Carolina near the town
of Clemmons. The project location is within the floodplain of Muddy Creek and consists of
approximately 1,800 linear feet of restoration along Reach 1 (R1) coupled with the enhancement
of bank conditions and reconnection of hydrology associated with the replacement of a culvert
along Reach 2 (R2) (Figure 1).

1.2 General Watershed Information

The two unnamed tributaries are situated within the Yadkin-Pee Dee River Basin within the US
Geological Survey (USGS) hydrological unit code (HUC) 03040101 and the NC Division of
Water Quality (NCDWQ) sub-basin 03-07-04. R1 has an existing drainage area of 0.42 square
miles (271 acres) at the culvert under Clouds Harbor Trail, the upstream limit of the project,
increasing to 0.49 square miles (316 acres) at the point where the road alignment will fill the
stream. R2 has an existing drainage area of 0.62 square miles (410 acres) at the culvert inlet.
Both of these drainage areas are predominantly woodland/pasture areas with residential and
commercial intermixed.

1.3 Project Site Description

1.3.1 Topography, Physiographic Providence, and Soils

The project site is situated entirely within the southwest portion of the Muddy Creek floodplain.
A railway embankment and the future SR 3000 (Idols Road) form the southeastern boundary of
the project site. The floodplain of Muddy Creek is relatively flat with minimal elevation change.
There is a large levee on the western bank of Muddy Creek that separates it from R2. Elevation
ranges on the project site from 700 feet above mean sea level (msl) along Clouds Harbor Trail to
679 feet msl at the confluence with Muddy Creek. The U-2707 mitigation site is within the
Piedmont physiographic province: specifically, the Southern Outer Piedmont Ecoregion (Griffith
et al., 2002). According to the Forsyth County Soil Survey. Chewacla soils dominate the project
area.
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1.3.2 Jurisdictional Wetlands

Jurisdictional wetland determinations were performed using the three-parameter approach as
prescribed in the 1987 Corps of Engineers Wetlands Delineation Manual (Environmental
Laboratory. 1987). NCDOT personnel performed wetland delineations between December 1998
and November 2001 and reconfirmed any changes in June 2011. Four small wetlands occur
within the entire U-2707 project area. Three of these areas were found to be non-jurisdictional
due to a lack of hydric soils and are not within the work limits of the mitigation site. The fourth
is contained within the stream banks of R1 approximately 165 feet downstream of Clouds Harbor
Trail. This fourth wetland was deemed to be unimportant and non-mitigable because it was
created by horses accessing the stream. The banks in this location are severely degraded and
almost nonexistent therefore creating an inline channel pool/wetland area (NCDOT, 2002).

1.3.3 Existing Plant Communities

The vegetative communities found within the project area can be characterized by two major
groupings. These groupings include pastureland (predominantly fescue) and the riparian fringe.
The riparian fringe is a narrow band of vegetation found along each unnamed tributary.
Common herbaceous species found include poison ivy (Toxicondendron radicans). jewelweed
(Impatiens capensis). common violet (Viola sp.), common greenbrier (Smilax rowndifolia).
Japanese honeysuckle (Lonicera japonica). multiflora rose (Rosa multiflora), and giant cane
(Arundinaria gigantea). Woody species located in the subcanopy primarily consist of silky
dogwood (Cornus amomum), Chinese privet (Ligustrum sinense), river birch (Betula nigra).
black willow (Salix nigra). and black cherry (Prunus serotina). Common tree species occupying
the canopy of the riparian fringe include boxelder (dcer negundoj, green ash (Fraxinus
pennsylvanica), and tulip poplar (Liriodendron wlipifera).

1.3.4 Threatened and Endangered Species

According to the US Fish and Wildlife Service (USFWS), two endangered and one threatened
species are known to occur in Forsyth County. The threatened species (bog turtle) is listed by
similarity of appearance (S/A), but is neither biologically threatened nor endangered. Therefore,
the bog turtle is not subject to Section 7 consultation (Endangered Species Act). Information
regarding these federally listed species can be found in Table 1.

Table 1, Federally Listed Species for Forsyth County
T

i
Commeon Scientific : Habitat § Biological
§ Name Name Federai Status Preferred Habitat Availability | Conclusion s
Red-cockaded Picoides Open park-like pine stands (Hve) w/ . ]
woodpecker borealis Endangered little undergrowth No No Effect
' . Near seeps and wet rock crevices,
Smg&!»antbereé (;“am‘amme Endangered * | moist woods near small streams, full No No Effect
bittercress microanthera :
10 partial sun
Clemmys  Threawened Shallow spring-fed fens, open and . Not
Bog Turtle muthlenbergii sa)® sunny muddy-bottomed streams | Ne Applicable

2 Denotes no specimen from Forsyth County found m the past twenty vears.
¥ Thremened due w similarny of appearance (8 A denotes a species that is threatened due 1o similarity of appearance with other rare species
and s Hsted for its protection. These species are not biologicallv endangered or threarened and are not subject to Section ™ consultation.
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2.0 SITE SELECTION

Both R1 and R2 were selected because of their proximity to the impact that they will offset and
due to their degraded condition. As a part of the U-2707 right-of-way, these unnamed tributaries
are part of the system being impacted by the construction of the Idols Road Extension. After
analyzing all the impacted systems affected by the U-2707 project. R1 and R2 were identified as
highly degraded svstems offering the most potential ecological uplift. Therefore. the proximity
to the impact being offset and the degraded nature of the streams offer an exemplary mitigation
site.

2.1 Reach 1 (R1) Existing Conditions

The headwaters of R1 originate in a residential neighborhood approximately 0.3 miles south of
the intersection of existing SR 3000 (Hampton Road) and US 158. The tributary flows in a
southerly direction for approximately 0.3 miles before turning to the eastnortheast and
eventually connecting with R2 just upstream of Muddy Creek. The drainage area associated
with R1 is 316 acres (0.49 mi®) and is predominantly woodland/pasture with residential
intermixed (Figure 2). The current location of the R1 stream channel (along the northeast toe of
the Norfolk Southern railroad embankment) is a product of agricultural operations and railroad
construction.  Agriculture practices over the last century have plaved a major role in the
destabilization of R1 by relocating, straightening, and channelizing the stream to provide for
more active and accessible pastureland. In addition, vegetation removal throughout what should
be the riparian buffer coupled with livestock access to the stream for watering purposes have
created unstable banks contributing more sediment to the system. In addition to bank instability,
Muddy Creek being actively dredged has increased the rate at which lower sections of R1 have
become incised and entrenched. To combat this incision and the instability along the railroad,
large boulders and concrete have been placed throughout the downstream section effectively
removing any aquatic passage or hydrologic connection to Muddy Creek.

The vertical longitudinal profile of R1 indicates an altered syvstem with fluctuating boundary
conditions that is on the border of instabilityv. Currently. the existing R1 channel flows
approximately 2,000 linear feet within the limits of the U-2707 project area. The existing
channel slope averages 0.00632 fVft over a representative 1100 feet of channel which is
characteristic of E and C channels typical for this valley type. However, the upper 300 feet of
the reach is characterized by a flat bed slope while the banks and bankfull channel are holding
the average bankfull slope. This section of channel is actively being accessed by livestock and
therefore the bed is being compressed into a uniform condition. The channel has also been
straightened and channelized which is visible in the plan view of the channel and through the
levees on both sides of the channel in cross sections 1 and 2. From station 300 to 600, the
channel is not actively being accessed by livestock and maintains the best riparian buffer. This
section of channel is the most stable with minimal incision occurring and consistent slope
features across the banks, bankfull, water surface and bed. The lower 500 feet (station 600 to
1100). however. show the beginnings of incision as the channel bed deepens relative to the
banks. This can be attributed to a downstream head cut moving through the channel as a result
of the active dredging occurring in Muddy Creek. This corresponds to cross section 5 having a
deep. narrow channel bottom as is the case with C streams moving towards G streams. These
three scenarios depict a stream with instability on the upper and lower ends and altering
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boundary conditions throughout. The tendency for streams in this situation is for the upper and
lower conditions to migrate through the center and alter the channel conditions until equilibrium
is reached. The complete data set for the existing profile information for R1 is presented in
Appendix A.

Table 2. Summary of Existing Cross Sections ~Reach 1 (R1)

Cross Station | Morph. | BKF BKF BK¥ Max | W/D Ent. LBH Stream
Section No. Feature | Area (f)) | Width (ft) | Depth (ft) | Ratio* | Ratio* | Ratio* | Class.*
1 88.5 Riffle 9.86 11.58 1.63 13.62 10.058 1.54 5

2 136.5 Pool 18.73 14.22 247 1077 | 946 - e

3 465.5 Riffle 8.93 13.66 1.68 21.02 13.18 1.31 C3

4 538 Pool 16.55 17.87 2.08 19.22 | B95 e e

5 1115 Riffle 14.00 8.86 237 561 14.66 | 1.33 ES

6 NA Riffle 13.35 14.82 141 1647 {329 1.73 C5

*Notes: Ent. Ratio 15 “Emrenchment Ratio”
WA Ratio s “Widih/Depth Rano”
LB Ratio1s “Low Bank Heght Ratio”
Stream classification 15 only viable along riffle sections.

The cross section data is summarized in Table 2 above but graphs and the associated data can
also be found in Appendix A. The cross section data suggests R1 is a stable C5 channel based on
the Rosgen stream classification system (Rosgen. 1994). However, upon closer inspection of the
riffle cross section graphs (pool cross sections are not used for evaluation). three trends toward
instability can be spotted. The first, typical of most stream channels and not an indication of
instability alone. is the bankfull area and width are both generally increasing as the riffle cross
sections move downstream. The second is the degree of incision (Low Bank Height Ratio)
remains consistent until cross section 6. where it increases slightly. And the third is the
entrenchment ratio remains above 10 until the last cross section where it drops significantly to
3.29. These trends together indicate channel conditions that result in the floodplain being
removed from the bankfull elevation as the bankfull elevation sinks lower into the stream
channel on the downstream end. This situation is indicative of altered boundary conditions
creating head cuts which travel upstream creating instability by producing steep, denuded,
undercut banks; excessive in channel velocities: and overly widened channels.

A reach-wide modified Wolman Pebble Count was conducted to determine the average dso (50%
of the sampled population is equal to or finer than the representative particle diameter) to be
approximately 0.13 mm for R1, which falls into the very fine sand size category. The wetted
perimeter dsg was approximately 2.5mm. The bar sample was predominantly sand and therefore
the dso could not be determined. The particle size distribution data is presented in Appendix B.
The results of the data suggest R1 is a sand dominated system with little grade control evidenced
by the absence of a true pavement/subpavement stratum. These tvpes of systems have a sensitive
response to the alteration of boundary conditions since the channel is not well armored.
Therefore these systems depend highly on bank vegetation and channel dimension, pattern and
profile to maintain equilibrium.

The vertical longitudinal profile. corresponding cross sections, and material substrate of R1
exhibit conditions in which the channel is on the beginning path of instability. Taking into
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account the tvpical stream types for this valley and the existing condition data, R1 is moving
from a C to a Ge on a stream successional path of E-—C—Ge-rF-+C-E (See Diagram 1
below). If allowed to fully develop. the channel’s instability will lead to increased sediment
supply through the mass wasting of banks. vertical instability, and channel widening.

Diagram 1. Stream Channel Succession

T S e

2.2 Reach 2 (R2) Existing Conditions

The R2 stream channel originates just north of the intersection of SR 3000 and US 158 and flows
in an easterly direction for approximately 1.0 mile before turning south. R2 then flows south
across the Muddy Creek floodplain for approximately 0.5 mile and eventually confluences with
R1 just upstream of Muddy Creek. The existing drainage area associated with R2 is 0.64 square
mile (410 acres.). R2 contains approximately 400 linear feet of existing channel within the
project area and classifies as a G5 stream type. The average slope of this channel is 0.0023 ft/ft
which is typical for streams in this valley type. The stream channel and banks associated with
this tributary have been principally altered through channelization evidenced by the linear
characteristics in the plan view (Figure | and 2). The stream section below the culvert has also
seen increased entrenchment due to the dredging of Muddy Creek.

Agricultural access through the installation of a farm path and the associated stream crossing has
exacerbated the degradation in R2. A high level analysis of R2 was not conducted because the
farm path culvert was identified as the major obstacle inhibiting aquatic passage. R2 displays
signs of stability upstream of the farm path culvert; however immediately downstream of the
culvert the stream is severely entrenched and incised. Erosion around the culvert is causing the
path to collapse into the stream channel. The severity in elevation drop from the inlet to the
outlet of the culvert does not allow fish passage and minimizes any hydrologic connection of the
upper part of R2 to Muddy Creek.

3.0 SITE PROTECTION INSTRUMENT

The Site will be located within the NCDOT right-of-way for the project and designated on the
plan sheets as a mitigation area. The Site will be managed to prohibit all use inconsistent with its
use as mitigation, including any activity that would materially alter the biological integrity or
functional and educational value of the site. consistent with the mitigation plan. The Site will be
recorded on the NEU mitigation geo-database (MGD). The MGD is distributed to the Divisions
to designate the location and protected status of all onsite mitigation. After closeout, the Site will
be placed in the NCDOT Stewardship Program for long term management and protection.

The Site will be managed according to the terms of this mitigation plan and the NCDOT
Stewardship Process.
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4.0 OBJECTIVES

The goal of the project is to improve water qualitv. to reduce bank erosion. to reestablish a
floodplain along R1. and to improve the aquatic and terrestrial wildlife habitat. The functional
restoration of the site will occur through a mixture of various treatments consistent with natural
channel design techniques for 1800 linear feet of R1 and 133 linear feet of R2. Along R1, these
techniques will include removing livestock from the stream through the implementation of a
conservation easement: establishing a floodplain or reconnecting the stream back to its historic
floodplain: increasing the amount of aquatic habitat through the addition of rock and wood
structures: and reestablishing native plant communities throughout the conservation easement,
whereby reintroducing shading, cover areas. and travel corridors. The restoration of R2 will be
limited to the replacement of the existing culvert with a new arched pipe with baffles to allow
functional fish passage. establish grade control. and minimize velocities therefore providing a
more stable stream system.

5.0 MITIGATION WORK PLAN

The mitigation work plan will consist of construction activities associated with the
implementation of the natural channel design set forth below.

5.1 Natural Channel Design

Natural channel design is the principle developed by Dave Rosgen of using stable reference
reach streams to develop and project dimensionless variables onto unstable reaches with similar
boundary conditions in order to superimpose a new stable system in low quality environments.
The following section outlines the parameters necessary to undertake natural channel design and
describes the fullv developed mitigation plan.

5.1.1 Introduction

Based on existing condition data, the restoration of the U-2707 project was broken into two
reaches. Reach 1 (R1) and Reach 2 (R2). R1 will undergo the most extensive restoration via
priority I and II restoration techniques. Due to the nature of the valley and changing channel
characteristics. explained further below, R1 was further divided into Rla (upstream 920ft) and
R1b (downstream 880ft). R2 restoration is comprised of the removal and replacement of a
nonfunctioning culvert and therefore some of the following analysis does not apply.

5.1.2 Reference Reach Analyses
One reference reach has been identified for use on the U-2707 stream restoration site. Spencer

Creek was chosen as it represents a stable, rural, piedmont stream type and shares the same
watershed size and characteristics as the project stream.

Spencer Creek is situated in Montgomery County, approximately 8.0 miles from Troy along the
west side of SR 1134 (Figure 3). Spencer Creek is characterized as a second order stream and
classifies as a rural E4/C4 stream type. Specific morphological data for this reference reach are
given within the morphological table found in Appendix B. Its watershed is approximately 0.55
square mile (355 acres) and encompasses large tracts of undeveloped woodland within the
Uwharrie National Forest. Common riparian species found along this stream corridor include
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American holly (Jlex opaca). red maple (Acer rubrum) . sweet gum (Ligiudambar styraciflua),
mountain laurel (Kalmia latifolia). flowering dogwood (Cornus florida), water oak (Quercus
nigra), willow oak (Quercus phellos). sourwood (Oxydendrum arboreum), and giant cane.

5.1.3 Sediment Transport Analysis

Sediment playvs a major role in the influence of channel stability and morphology (Rosgen.
1996). A stable stream has the capacity to move its sediment load without aggrading or
degrading.

The critical dimensionless shear stress (1* ;) is the measure of force required to initiate general
movement of particles in a bed of a given composition. Based on the d; of 2.7 mm obtained from
the active riffle sampling at cross section 3 and using a value of 0.1 mm for the bar sample ds
due to the composition of sand for R1. the critical dimensionless shear stress was calculated to be
approximately 0.019 Ibs/ft°. Evaluating R1a and R1b with a consistent bankfull slopes, the
differing channel geometries provide different bankfull shear stresses. Rla being classified a C5
channel has a smaller bankfull cross sectional area. but the geometry has a wider bankfull width
and shallower depth resulting in a bankfull shear stress of 0.225 Ibs/ft. R1b being classified an
ES channel has a larger bankfull area, but the smaller width and greater depth creates an
environment where velocities are extremely high resulting in higher bankfull shear stress of
0.496 Ibs/f". These shear stresses result in the entrainment of particles a minimum of 16 mm in
Rla and 38 mm in R1b. Entrainment and velocity calculation sheets used for this analysis are
presented in Appendices C and D, respectively.

The bankfull shear stress for the proposed channel has to be sufficient to move the Dg4 of the bed
material. The largest Dy particle determined within active riffles across the site was 4.87mm.
Based on the entrainment calculations for the proposed Rla and R1b. the calculated bankfull
shear stresses of 0.403 Ibs/ft* and 0.284 ibs;ﬁ? would move particles of 30 mm and 21 mm
respectively. The proposed design provides the correct C5 channel geometry for both Rla and
R1b, as seen in the design cross section overlays in Appendix E. However, due to valley
conditions. R1a has an increased slope of 0.0080 ft/ft. This increase in slope increases velocities
through the system with the same relative bankfull area and geometry which in turn creates a
higher shear stress. Being further downstream and to match the existing conditions, R1b has a
slightly larger bankfull cross sectional area than Rla but still retains the C5 channel geometry.
This change in geometry coupled with the flattening of the slope through this section due to
valley conditions allows the velocities and bankfull shear stress to be greatly reduced when
compared to the existing conditions.

This analysis proves the system contains more than adequate bankfull shear stress to move the
sediment through the system and raises concerns about degradation. The expected bankfull shear
stress would move particles ranging from 21 mm to 30 mm. The largest particle found on
depositional bars was 6 mm, while the Dgs and Djgo of the reach wide sampling of R1 was
determined to be 8 mm and 32 mm, respectively. Therefore, the proposed design has sufficient
shear stress to move the bedload associated with the project reach. However it will be extremely
important that vegetation. grade control structures, and design plan form tolerances are strictly
adhered to in construction as these will assist in maintaining the long term stability of the
proposed channel, in particular in R1a.
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5.1.4 Flood Analvses

The entire U-2707 mitigation site. including the channel of Muddy Creek and its immediate
floodplain are located within the Federal Emergency Management Association’s (FEMA) 100-
vear flood boundarv, as depicted on Figure 4 (FEMA. 1991). These areas are inundated by the
100-year flood of Muddy Creek. where Base Flood Elevations (BFE) have been determined and
a floodway established. However, the flood mapping onlv pertains to Muddy Creek proper. The

unnamed tributaries are not a part of the flood study and are inundated by the floodwaters of
Muddy Creek.

5.1.5 Proposed Design Reach 1 (R1)

The restoration of R1 has been divided into two sections. Rla and R1b, for design purposes.
R1a, the upstream portion of R1 from Station 0—00 to 9+20, is characterized by a steeper valley
slope and smaller bankfull channel. This area has been severely impacted by the agricultural
practices of channelization and through livestock access. The stream channel has been
straightened and deepened in locations while the banks have consistent levees on both sides of
the channel except for where livestock is actively accessing the stream as a water supply. In the
current condition. the channel classifies as a C5 stream, however as mentioned in Section 2
above, the system appears to be trending through the E—»C-»Ge-—F-C-E stream succession.
Therefore the design approach for Rla is to halt the succession at the first stage. E—C, through
the design of a stable C channel: then reverse the trend. effectively jumping to the C—E stage.
through the implementation of a vigorous vegetation plan.

Rla, being in the upstream steep valley scenario. will undergo Priority 1 restoration. This
consists of raising the bed elevation such that the corresponding bankfull elevation matches the
natural ground of the historic floodplain. In the case of Rla, performing this while keeping
within the design ranges of the horizontal plan form variables of sinuosity. meander length. belt
width, pool to pool spacing, and radius of curvature, the resulting bankfull slope was 0.0080 fi/ft
(See Aypendix F). The bankfull cross section was designed based on a cross sectional area of
10.0 ft* which matches the existing conditions and the NC Piedmont Regional Curve Data for a
drainage area of 0.46 mi~. The channel was then shaped based on a stable C5 dimension with a
width to depth ratio of 14.4. This results in a bankfull width of 12.0 feet and a maximum
bankfull depth of 1.37 feet. As depicted in the design overlays of cross section 1 and 3 in
Appendix E, this geometry closely matches the existing conditions geometry at the bankfull
stage therefore indicating a correct sizing. With the design of a stable CS channel, the
implementation of structures will provide vertical stability. Then a vigorous planting of the
stream banks will facilitate bank stabilization and encourage a tightening of the bankfull width
through sedimentation to form a stable E channel. This process will stabilize the system without
moving through the complete E—C-—Ge—F-—=C-E stream succession minimizing mass
wasting of banks and down cutting of the channel.

R1b. the downstream section of R1, is characterized by a flatter valley slope. larger bankfull area
and has the downstream elevation boundary condition at the confluence with R2. This channel
encompasses the 863 feet of R1 being relocated due to the construction of SR3000. The current
channel condition has been impacted by channelization and the creation of levees, but has also
experienced inappropriate stabilization techniques along the section that abuts the railroad
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alignment. In this area, concrete and large boulders have been introduced to the stream channel
as vertical grade control. However. this technique has removed any hvdrologic or aquatic
connection to Muddy Creek by hardening large drops throughout the lower 300 feet. The
disconnection to Muddy Creek coupled with the constraints imposed by the construction of
SR3000 required R1b to be diverted to connect with R2 prior to connecting with Muddy Creek.
This diversion resulted in a net loss of 185 linear feet of channel along R1 as R2 now makes the
185 foot connection to Muddy Creek.

Given the downstream elevation constraint imposed by the confluence with R2, R1b will
undergo Priority Il restoration. This type of restoration involves allowing the channel to drop
through the natural valley ground level in an effort to meet other constraints. However. to ensure
proper stability and flood capacity, a bankfull bench is excavated at the bankfull elevation to
create the necessary floodplain. To achieve the required floodplain for a C5 channel, the
entrenchment ratio (ratio of floodprone width to bankfull width) has to be greater than 2.2.
Based on the NC Piedmont Regional Curve Data for a drainage area of 0.49 mi~, the appropriate
bankfull cross sectional area is 15.0 f*. Using a width to depth ratio of 13.0 provided a bankfull
width of 14.0 feet and a maximum depth of 1.6 feet. Similar to Rla, design overlays of cross
sections 5 and 6 in Appendix E confirm this geometry is suitable in comparison to the bankfull
stage associated with the existing conditions. Using the entrenchment ratio of 2.2 and a bankfull
width of 14.0 feet, the minimum floodprone width was calculated to be 30.8 feet. The design
incorporates a 35.0 feet floodprone width to ensure this minimum is achieved. Adhering to the
design variable ranges associated with sinuosity. meander length, belt width, pool to pool
spacing, and radius of curvature (See Appendix F) while meeting the elevation constraints
imposed by connecting Rla to R2; the design bankfull slope for R1b was determined to be
0.0044 ft/ft. These channel modifications in slope and geometry significantly lower the shear
stress and velocities in this section creating a more stable system. As with Rla, the
implementation of structures for grade control and vegetation for bank stability and channel
tightening will significantly improve the long term stability of the channel. However, R1b was
closer to the second stage of the E—C-Ge-—F-+C-E stream succession as indicated by the
incision in cross section 5 and the entrenchment in cross section 6. The degradation processes in
the lower portion of the reach were most likely tied to the dredging operation in Muddy Creek.
Therefore, the decision to divert the channel to R2 now requires measures be taken to stabilize
R2 as it now provides the hydrologic and aquatic connection to Muddy Creek.

5.1.6 Proposed Design Reach 2 (R2)

The work along R2 will consist of the replacement of a degraded culvert causing restrictive
water passage effectively removing any hydrologic and aquatic connection to Muddy Creek
while increasing erosive forces immediately downstream of the crossing. The existing pipe is an
18 inch corrugated metal pipe (CMP) with a buried inlet and a perched outlet approximately 3
feet above bed elevation. The downstream section of R2 is extremely incised and entrenched as
a result of the perched pipe and active dredging occurring in Muddy Creek. Simply removing
the degraded culvert would remove agricultural access and create an unstable transition in
elevation which would result in a severe head cut moving upstream. Therefore the design must

maintain agricultural access. provide vertical stability. and reconnect the aquatic passage of the
upstream reach to Muddy Creek.
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A 112 inch by 75 inch corrugated aluminum arch pipe (CAAP) was selected based on stream
channel size and because this type of pipe can be easilv modified to incorporate a baffling
system. The baffling system is installed in such a manner as to create a sinuous low flow path
through the pipe that encourages fish passage. The 75 inch height of the pipe coupled with a
1.15 foot headwall matches the existing grades of the surrounding banks allowing for easy path
construction. The original drainage area of the culvert was 0.64 mi” before diverting R1 into R2
upstream of the culvert. Including R1, the new drainage area for the culvert is 1.13 mi-~ which
based on an ungauged station analysis of that size produces a 2 vear design discharge of 172 cfs
and a 5 vear design discharge of 319 c¢fs. Taking into account the baffling svstem. the flow path
of this pipe is reduced to an equivalent pipe size of an 87 inch by 63 inch CAAP. The baffling
svstem also effectively raised the invert elevation of the pipe to the invert of the first baffle.
Accounting for these hydraulic changes. an analysis of the pipe determined the 5 year return
interval caused the water to overtop the farm path by 2.41 feet whereas the 2 year return interval
placed the water 1.5 feet below the road. As the pipe is installed to provide agricultural access,
to allow for fish passage, and is completely contained within NCDOTs right of way: these
hydraulic conditions were deemed acceptable for the purpose. The baffled pipe system will
provide for the aquatic and hydrologic connection now missing throughout R1 and R2. Specific
details of the pipe design can be found in Appendix G and in Appendix H within the details of
the construction plans.

5.1.7 Stream Riparian Planting Plan

A protected riparian buffer will be established as part of the on-site mitigation and the entire
conservation easement will be fenced to restrict access to the restored areas and the SR 3000
right-of-way. The planting plan for the riparian and upland buffers of the U-2707 site will
provide post-construction erosion control and riparian habitat enhancement. The planting plan
will also attempt to blend existing vegetative communities into recently restored areas. Plantings
in the buffer areas will include native species appropriate for the Piedmont physiographic
province. Plants within the floodplain will be flood tolerant species, which can accommodate
periodic flooding events throughout the year. A variety of trees will be planted to provide cover
and habitat for wildlife as well as soil stabilization. NCDOT Roadside Environmental Unit will
develop the specific details and plant lists to be utilized on the U-2707 restoration site.

Trees with extensive, deep rooting systems will assist in stabilizing the banks in the long term.
Colonization of local herbaceous vegetation will inevitably occur. which will provide additional
soil stability. Tree species will be planted as bare root stock on random 8-foot centers at a
frequency of 680 stems per acre. Planting stock will be culled to remove inferior specimens, so
only healthy, viable stock will be planted at the U-2707 restoration site. Planting of species will
utilize cionnam plant stock and will be performed to the extent practicable between December 1%
and March 15™.

A complete Plan and Profile (Sheets MIT-03 and MIT-04) of the design described above along
with the Planting Plan (Sheets PLT-03 and PLT-04) can be found in Appendix I. Specific details
regarding construction and typicals of the stream can be found in Appendix H.
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5.2 Construction Implementation

Construction activities associated with the implementation of the natural channel design outlined
above will include excavation, structure installation. pipe removal and replacement. utility
marking, and vegetation installation. Prior to any work. the permittee will be responsible for the
knowledge and implementation of appropriate erosion control practices that meet all local.
county. and state regulations. The use of a pump around system will be incorporated and where
possible work will be conducted offline to minimize sediment input. Work will continue in a
fashion that allows for any land disturbance to be adequately treated by the end of each day.
Prior to any work beginning, the permittee will be responsible for marking all utilities on-site and
to confirm the elevations and locations shown on the plans. Excavation will be performed by
qualified personnel using equipment suitable for the conditions. Excavation will include cutting
the channel, bankfull bench. and any work necessary to remove the existing culvert. To stabilize
the banks. seed and straw will be immediately applied to the newly cut channel and covered with
coir fiber matting. Structure installation will include the installation of rock (or log if deemed
acceptable on site) cross vanes and constructed riffles. These structures are installed to provide
grade control and offer bank protection so it is important qualified personnel use equipment
outfitted for stream restoration. Similar to the structure installation. the pipe removal and
replacement will require specialized equipment and personnel familiar with the installation of
CAAPs and baffling systems. The last phase of construction will consist of planting the
conservation easement. As the vegetation is as important as the channel construction and
structure installation, the vegetation should be installed by a qualified landscaper or person of
similar background. This site will require the installation of bare root stock and live stake
material, each of which requires particular handling and installation for manual installation.

6.0 PERFORMANCE STANDARDS

The NCDOT shall monitor stream channel stability and buffer vegetation survival on the site.
Post-restoration monitoring will be conducted for a minimum of five years or until the success
criteria are met following the completion of construction to document project success.
Monitoring approaches follow those recommended by the Stream Mitigation Guidelines
(USACE and NCDWQ 2003). These approaches are described below in Section 7.0.

7.0 MONITORING REQUIREMENTS

The stream mitigation site will be monitored for five years or until success criteria is satisfied.
Monitoring protocols shall follow the Monitoring Level 1 outlined in the Stream Mitigation
Guidelines, April 2003. NCDOT will evaluate the success of the stream restoration project
based on guidance provided by the Stream Mitigation Guidelines disseminated by the United
States Army Corps of Engineers- Wilmington District. The survey of the channel dimension will
consist of permanent cross sections placed at equal number of pools and riffles. Annual
photographs showing both banks and upstream and downstream views will be taken from
permanent. mapped photo points. The survey of the longitudinal profile will represent distinct
areas of the stream and cover a cumulative total of approximately 1.800 linear feet LF of
channel. The entire restored length of stream will be investigated for channel stability and in-
stream structure functionality. Any evidence of channel instability will be identified. mapped
and photographed.
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8.0 OTHER INFORMATION

No other information is available.

9.0 DETERMINATION OF CREDITS

Restoration
Priority Existing Length | Proposed Length | Stream Mitigation
Stream Station Level Type of Channel (10 |  of Channel (D Uniits (SMU)
Reach | 0400 10 9420 i Perenmal PA 920 920
Reach 1 942010 11422 i Perennial 200 300 pitzl
Relocation
Priority Existing Length | Proposed Length | Stream Mitigation
Stream Station Level Type of Channel (i | of Channel (if Units (SMU)
Reach 1 11422 10 1800 j1i Perennial 863 678 678
Enhancement
Priority Existing Length | Proposed Length | Stream Mitigation
Stream Station Level Type of Channel () | _of Channel (if) Units (SMU)
Reach 2 O+000 10 1453 i Perennial 153 153 76.5
Tostal 2138 1953 1876.5

The site will be debited at the following ratios: 1:1 for stream restoration and 2:1 for stream
enhancement to mitigate for the 903 linear feet of stream impacts associated with U-2707. An
as-built report will be submitted within 60 days of completion of the project 1o verify final feet of
mitigation. The success of the mitigation areas and determination of final credits will be based
upon successful completion of the monitoring.

No wetland credit is currently proposed. However. there is potential for wetland restoration
within the floodplain of Reach 1. Any wetland restoration will be documented during the
monitoring phase and addressed with the agencies at a future time.

9.1 Credit Release Schedule
NCDOT proposes immediate. full release of the stream restoration and enhancement and the
wetland restoration as on-site mitigation for the impacts associated with U-2707. Any mitigation

not debited for U-2707 will be placed on the NCDOT debit ledger for future use on other
projects.

10.0 GEOGRAPHIC SERVICE AREA

The U-2707 Mitigation Plan has been developed to provide on-site mitigation for unavoidable
stream impacts associated with the construction of Transportation Improvement Project (TIP)
number U-2707, or the Idols Road Extension (SR 3000) in Forsyth County, North Carolina near
the town of Clemmons. The Site is situated within the Yadkin-Pee Dee River Basin within the
US Geological Survey (USGS) hydrological unit code (HUC) 03040101 and the NC Division of
Water Quality (NCDWQ) sub-basin 03-07-04. All stream and wetland mitigation assets not

U-2707 Mitigation Repont
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compensate for impacts bevond the GSA may be considered by the Corps or the permitting
agency on a case-by-case basis.

11.0 MAINTENANCE PLAN

The Site will be held by NCDOT and placed on the NEU mitigation geodatabase. If an
appropriate third party recipient is identified in the future. then the transfer of the property will

include a conservation easement or other measure to protect the natural features and mitigation
value of the site in perpetuity.

12.0 LONG TERM ADAPTIVE MANAGEMENT PLAN

The Site will be managed by the NCDOT according to the site plans. In the event that
unforeseen issues arise that affect the management of the site, any remediation will be addressed
by NCDOT in coordination with the Interagency Review Team.

13.0 FINANCIAL ASSURANCES

The Site is will be managed by NCDOT with its own distinct cost center number within the
NCDOT budgeting and financial tracking system. Therefore. all accounting for revenues,
contract encumbrances, fund transfers, and expenses will be performed and reported independent
from other capital budget or operating budget accounting.
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RIVERMORPH PROFILE SUMMARY
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River Name: UT to Muddy Creek
Reach Name: Existing Conditions
profile Name: Longitudinal profile
Survey Date: 06/29/2011
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DIST CH WS BKF LB RB BKF SL REW

0 693.86

0.625 695.585
0.795 695.353
6.222 695.661
11.832 695.451
15.196 695.501
15.91 695.508
23.074 692.516

23.074 695.545
35.993 695.56

36.912 694.001

39.507 695.59

44,881 695.587
47.663 695.034

50.396 695.575
50.837 695.603

54.722 695.233
63.645 694.927

63.749 695.075
73.117 694.928
73.2 694.716

73.794 696.585
74.078 697.024

81.249 696.974

82.706 694.882
82.877 694.668

83.024 696.285

88.5 694.665 696.299 696.869 694.87
99.124 696.086

99.525 694.727
99.892 694.174

99.892 696.881

106.129 694.688

106.979  693.842

111.923  693.713

111.923 694.588
111.923 696.35

114.753 695.735

116.742  693.546

120.095 694.643
120.095  693.327

120.095 696.526

123.141 694.746
124.212  693.447

127.768 695.745

128.982 696.468



136.
144,

145
145

172

242
252

253.
255,
258.
261.
261.
261.
267.
270.
271.
276.
276.
276.
281.
281.
282.
284,
291.
294.
300.
.661
.661

302
302

310.
310.
310.
313.
315.
317.
.478
323,
324.

322

5
428

.267
.848
146.
158.
158.
159.
16l.
169.
170.
170.
.134
188.
190.
191.
193.
205.
206.
207.
208.
218.
219.
227.
229.
230.
231.
232.
238,
242.

114
98

983
104
885
797
259
889

479
384
12

952
366
722
599
353
646
471

953
967

972
102
313

.463
246.
.866

796

546
338
813

765
765
435
332
218
332
651
651
13

795
523
179
088
804
754

044
044
044
517
386
356

084
776

693.
693.

693.

693.
694.

693.

693.

693.

693.

693.

693.

693.

693.

693.

693.

694.
694.

693.

501
328

283

041
001

622

354

879

75

757

724

153

113

067

672

153
202

999

695.967 695
695

695

695

695.

695

695

695.

695

695

695.

695

.911
774

.61

.643

719

.671

.654

178

.642

.035

. 145

695

695.

695.

695.

695

695

695

695.

694.

.489

807

739

248

.602

. 182

.729

.206

354

975

694.

694.

694.

694.

694.

694.

694,

694.

694.
694.
694.
694.
694.

694.
694.
694.

694,
694.
694.

694.
694.

694.
694.
694.
694.

539

764

354

626

65

682

693

705

748
701

729
772

65
746
639

609
679
69

68
825

689

519
718



331.
333.
333.
341.
344,
347.
350.
350.
351.

352

373

382

392

394.
394.
396.
396.
406.
406.
407.
408.
411.
.037

412

414.
421.
.082
423.
423.
431.
431.
431.
431.
438.
439.
440,
440.
447.
447 .
447,
447.
451.
453.
.145

423

453

455.
457.
458.
460.
461.
461.

674
534
534
028
937
63

418
989
841

.811
353.
356.
356.
356.
360.
363.
366.
.203
373.
376.
241
383.
385.
.281

7

197
197
197
804
215
921

203
582

637
519

032
708
542
542
39

39

997
593
161

26
844

112
112
014
317
771
95

872
792
087
898
108
108
599
965
908
145

345
389
313
023
541
805

465.5

470.

079

693.
693.
693.

693.
693.

693.

693.

694.

693.

693.
693.
693.

693.

693.

693

692.
692.

692.

692.

692
692

833
983
888

909
785

848

916
087

86

489
895
427

223

091

974
673

477

731

.719
.641

694.

695

694.

694.

694.

694.

694.

694.

694.

694.
694.

694.318 694.

921

.039

947

636

637

23

27

469

327

334
274

318

695.

694.

695

695.
.264

695.

695.

694.

695.

694.

694.

694.

694.

693.

694.
694.

1

992

.413

283

983

107

472

461

468

336

628

221
21 694.318

694.

694,
694,

694.

694.

694,

693.

693

693.

693.

693.

693.

693

693

693
693

404

318
232

193

189

231

818

.689

533

552

326

.216

.093
.022



474,
474,
474.
474.
481.
481.
486.
486.
486.
487.

495

512
512

535
538

552

572
572

615

o4

726
744
744
744
037
186
293
881
942
421

.095
497.
501.
501.
501.
502.
510.
511.
.22

.628
523.
525.
526.
526.
533.
534.
534,
.08

539.
544.
544,
544,
544,
552.
.615
553.
554,
564.
564.
565.
566.
570.
570.
.064
.492
586.
589.
590.
590.
597.
597.
598.
598.
607.
608.
608.
609.
615.
615.
735
620.

207
264
579
579
033
413
056

904
562
22
22
904
16
16

468
112
654
654
752

271

668
83
295
425
17
701

671
731
397
943
196
818
151
396
398
509
622
442
735
735

028
207

692.

692.

692.

692.

692.

692.

692.

692.
692.

692

691.

691.

691.

690.

691.

690.

690.

~01

463

515
417

377

155

187

053

.039

917

695

529

823

218

787

994

181

694.128

693.

694.

694,

694.

694.
693.

693.

693

693.
.818

692

692.
.873

692

692.
.982

692

757

209

214

204

043
703

658

.46
693.

664

064

968

537

694.

694.

693.

694.

694.
693.
694.
694.

693.

693.

693.
.797

692

693.
693.

692

144

109

929

36

238
447
183
092

347

622

442
006

.678

692

692.

692.

692.

692

692

692.

692.

692.

692.
692.

692.

691.

691.

691.

691.

691.

.874

89

935

705

.827

. 662

583

473

53

411

297

108

841

639

538

355



625.

635
635
635

662

682

722
722
722
723

731.
731.
747

732

733.
745.
.836
.836

745
745

749.
749.
753.
754,
754.
.004
.787
.028

.028
.459

762
762
763

763
773

309

241
.241
.241
639.
640.
641.
641.
641.
650.
650.
650.
651.
661.
661.
.436
663.
668.
669.
669.
671.
671.
674.
674.
675.
680.
680.
681.
.151
685.
686.
686.
686.
693.
693.
695.
695.
705.
706.
706.
707.
.031
.184
.943
.709

735
767
297
691
736
351
769

129
495
495

46

731
118
382
086
777
104
957
335
051
753
12

566
997
997
997
424
924
323
537

456
756
13

686
904

164
342
539
833

193
193

691.

690.

690.

690.

690.

689.

690.

690.

690.

690.
689.

689.

689.

689.

689.

053

848

701

612

381

955

225

274

233

071
925

253

319

151

046

692.
692.

692

692

691.

692

692.

692.

692

692

692.

692
692

692

692.
692.

564
584

.468

.803

985

.052

563

329

.646

.141
692.

153

.102
.299

.149

123
141

692

692.
693.

693.

693.

692.

692

692.

692

692.

692.

691.

691.

692.
691.

456

528
056

23

003

542

.856

309

137

541

317

973

573

271
827

691.

691.

691.

690.

690.

690.

690.

690.

690.

690.

690.

689.

689.

689.

689.

314

153

021

982

833

586

595

676

603

457

19

726

559

499

452



774.
781.
782.
783.
783.
789.
790.
790.
791.

805

815
815

872
872
872

892

902

922

922
925

931.
931.
933.
.164

935

940.
.992

942

943,
945.
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aR1.

204
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223
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939
243
998
994

.983
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808.
.646
.742
816.
819.
833.
834.
834.
836.
848.
849.
849.
850.
858.
859.
860.
861.
871.
.119
.159
456
878.
880.
880.
883.
891.
. 869
894.
895.
900.
901.
.464
903.
914.
915.
916.
920.

361
288
448

414
914
553
532
993
045
468
256
256
365
276
903

683
775

955
528
952
395
842

096
549
927
482

144
852
571
377
196

.216
922.
.939
.14

562

574
574

827

603
553

337
6

688.

689.

688.

689.

688.

688.

688.

688.

688.

688.

688.

688.

688.

688.

688.

6R7.

957

26

979

086

68

814

665

634

396

306

185

469

441

205

067

986

691.

691.

692.

692

691.

691.

691.

691.

691.
690.

690.

690.

690.

690.

691.

692.

785

883

.244

258

225

491

106
741

889

548

194

798

686

03

691.

691.

691.

691.

691.
691.

690.

691.

691.

690.

690.

690.

691.

690.

690.

690.

829

844

567

313

322
153

541

338

266

957

873

938

264

389

539

689.

689.

689.

689.

689.
689.

688.

688,

688.

688.

688.

688.

688.

688.

688.

422

405

306

186

961

945

782

804

704

642

646

415



957.
960.

256
778

962.98

964.
967.

518
327

967.836

971.
975

514
.646

975.995
980.071

981.

588

985.416

985

.997

997.44
997.44
998.031

1001.
131
1006.
1006.
1011.
1011.

1005

1015

1032
1035
1035

1042

1043.
1047.
1051.
1051.
1056.
1061.
1061.
.482

1062

1069.
.188

1075

1075.
1076.
1077.
1086.
1087.
1089.
1094.
1094.
412
.243
.956
.034
.204

1095
1102
1103
1105
1105
1115

877

051
249
827
827

221
1016.
1019.
1019.
1023.
1026.
1027.
1030.
1031.
.83

A72
.601
1041.
.459

241
807
807
383
997
94

424
593

331

257
057
403
518
684
414
725

657

529
185
718
712
274
763
75

998

687.
687.

687.

687.

687.

687.
687.

687.

687.

687.

687.

687.

687.

687.

687.

687.

687.
687.

184
656

834

921

703

822
846

764

379

738

937

839

705

725

538

641

774
445

691.

691.

691.

690.

689.

689.

689.

690.

692

691.

691.

691.
691.

689.806 690.

Cross Section / Bank Profile Locations
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031
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508
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UV TV —————————— Rt

xs1l riffle Riffle XS 88.5
XS2 pPool pPool XS 136.5
XS$3 Riffle Riffle XS 465.5
XS4 pool pool XS 538
XS5 Riffle Riffle XS 1115
Xs6 rRiffle Riffle XS 1200
X$1 Design Riffle XS 0
XS6 Design Riffle XS 0
XSS5 Design Riffle XS 0
XS3 Design Riffle XS 0
Measurements from Graph

Bankfull Slope: 0.0063

variable Min Avg Max

S riffle 0.00794 0.01306 0.01981

S pool 0.00081 0.00606 0.01136

S run 0.00269 0.00996 0.01581

s glide 0.00257 0.00833 0.02236

P-P 29.34 61.22 78.63

pPool Tength 13.44 22.65 34,78

Riffle length 17.11 25.43 37.87

pmax riffle 1.44 1.82 2.37

Dmax pool 0.92 2.31 3.59

Dmax run 1.57 2.13 2.86

pmax glide 0.74 2.06 2.86

Low bank ht 0 0

0
Length and depth measurements in feet, slopes in ft/ft.
RIVERMORPH PROFILE SUMMARY
Notes

oo oo ks s s R S ook ko ke o Weon WS GBS SR S WL AWK W WO e doWs oo oML WS W BB SR Ko SRS TR SR WD WK NN OOK WS MWK COMO WK WSS NN O SN WS WS WL WS WL WO NN SO NS AW WS WK BN WS WOV WU O WS N B S T S s

River Name: UT to Muddy Creek
Reach Name: Existing Conditions
Profile Name: LongatudznaT profile

Survey Date: 06/29/2011

DIST Note

88.5 XS1 - Tw Intersect @ station 88.5
136.5 XS2 - TwW Intersect @ station 136.5
465.5 XS3 - TW Intersect @ station 465.5
538 XS4 - TW Intersect @ station 538
1115 XS5 - TW Intersect @ station 1115
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RIVERMORPH CROSS SECTION SUMMARY

River Name: UT to Muddy Creek
Reach Name: Existing Conditions
Cross Section Name: XS1 Riffle

survey Date: 06/14/2011

—— e - ————— — ——— e W e e . - G e e R e e - —— - e -

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 . 699.0642 GS
15 0 698.0063 GS
30 0 697.6342 GS
40 0 697.4325 GS
50 0 696.9929 GS
57 0 696.7344 GS
59 0 696.7981 GS
65 0 697.3121 GS
71 0 697.1896 LB
75 0 696.8689 GS
78 0 696.1681 GS
81 0 694.9963 GS
82 0 694.8701 LEW
82.5 0 694.6763 W
83 0 694.665 SB
83.5 0 694.8619 REW
84 0 694.9972 GS
85 0 695.1601 GS
87 0 695.8468 GS
89 0 696.2988 BKF
94 0 696.8665 GS
100 0 697.4391 RB
115 0 697.0983 GS
125 0 697.1365 GS
140 0 698.434 GS
155 0 699.0594 GS
170 0 699.6787 GS

Channel Left Right
Floodprone Elevation (ft) 697.94 697.94 697.94
Bankfull Elevation (ft) 696.3 696.3 696.3
Floodprone width (ft) 116.36  ----- = -=—---
Bankfull width (ft) 11.58 5.35 6.22
Entrenchment Ratio 10.05 -----  —--e-
Mean Depth (ft) 0.85 0.9 0.81
Maximum Depth (ft) 1.63 1.63 1.63
width/Depth Ratio 13.62 5.94 7.68
Bankfull Area (sq ft) 9.86 4.79 5.07

wetted Perimeter (ft) 12.09 7.27 8.08



——— ———————————— ——— ——————————————————— o ——— o - — T = - - S e - e o - —— i ——

Entrainment Formula: Shields Curve

Channel Left Side Right Side
Slope 0 0.0063 0
Shear stress (lb/sq ft) 0.26
Movable Particle (mm) 14.3
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RIVERMORPH CROSS SECTION SUMMARY

—— " ——— T ———————— i ————— o —— —— -t - M = e = e - - = - e = ————

River Name: UT to Muddy Creek
Reach Name: Existing Conditions
Cross Section Name: XS2 Poo

Survey Date: 06/14/2011

——— i —————————— — ——— - — - e - - - e S e W= T e A e G A S G - S o —

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 698.8197 GS
15 0 697.7803 GS
30 0 697.3835 GS
40 0 697.1321 GS
50 0 696.4967 GS
58 0 696.4032 GS
63 0 696.8045 GS
68 0 696.83 GS
73 0 696.6516 GS
78 0 695.9671 BKF
80 0 695.0878 GS
81 0 694.5389 LEW
82 0 694.0439 SB
83 0 693.5011 ™
84 0 693.6753 SB
86 0 694.1423 SB
88 0 694.5287 REW
90 0 695.2058 GS
92 0 695.9111 RB
95 0 696.7802 GS
100 0 696.951 GS
115 0 696.5771 GS
125 0 697.406 GS
140 0 698.2313 GS

———— - S e e e G W S e S R W G SER e Ge N e G G G G e e M S S G S S e e G S e e G S S e e - - e - e e

Channel Left Right
Floodprone Elevation (ft) 698.44 698.44 698.44
Bankfull Elevation (ft) 695.97 695.97 695.97

Floodprone width (ft) 134.5  ----- —eeee
Bankfull width (ft) 14.22 7.11 7.11
Entrenchment Ratio 9.46 @ -----  —-eea
Mean Depth (ft) 1.32 1.5 1.13
Maximum Deﬁth (ft) 2.47 2.47 2.04
width/Depth Ratio 10.77 4.74 6.29
Bankfull Area (sq ft) 18.73 10.66 8.06
wetted Perimeter (ft) 15.15 9.78 9.45
Hydraulic Radius (ft) 1.24 1.09 0.85
Begin BKF Station 77 .98 77 .98 85.09

End BKF Station 92.2 85.09 92.2



Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Slope 0 0 0
Shear stress (1b/sq ft)
Movable Particle (mm)
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RIVERMORPH CROSS SECTION SUMMARY

River Name: UT to Muddy Creek
Reach Name: Existing Conditions
Cross Section Name: XS3 Riffle

Survey Date: 06/14/2011

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 694.281 GS
20 0 694.4926 GS
40 0 694.768 GS
60 0 694 .8287 GS
75 0 694.7147 GS
80 0 694.8549 GS
83 0 694.9303 LB
86 0 694.7372 GS
90 0 694.5439 GS
92 0 694.2099 GS
94 0 693.6444 GS
96 0 694.098 GS
98 0 693.8268 GS
99.5 0 693.0932 LEW
100 0 692.7944 SB
101 0 692.7124 SB
102 0 692.6413 W
102.5 0 693.1772 REW
103 0 694.0695 GS
105 0 694.318 BKF
108 0 694.5922 GS
110 0 694 .843 RB
115 0 694.8506 GS
130 0 694.1478 GS
150 0 694.0967 GS
180 0 693.961 GS

—— - G — S e G G G e G G Se Ga S B e e G e S M S e e e S e e e e e G e e - - e e - —

Channel Left Right
Floodprone Elevation (ft) 696 696 696
Bankfull Elevation (ft) 694.32 694.32 694.32
Floodprone width (ft) 180  ----- meeee
Bankfull width (ft) 13.66 9.09 4.57
Entrenchment Ratio I I e
Mean Depth (ft) 0.65 0.56 0.84
Maximum Deﬁth (ft 1.68 1.56. 1.68
width/Depth Ratio 21.02 16.23 5.44
Bankfull Area (sq ft) 8.93 5.08 3.85
wetted Perimeter (ft) 14.85 11.06 6.91

Hydraulic Radius (ft) 0.6 - 0.46 0.56



Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Slope 0 0 0

Shear stress (lb/sq ft)

Movable Particle (mm)
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RIVERMORPH CROSS SECTION SUMMARY

—— e ——— i —— - —— . - = - - S e e S —— - S e - - — ——

River Name: UT to Muddy Creek
Reach Name: Existing Conditions
Cross Section Name: XS4 Poo

Survey Date: 06/14/2011

Cross Section Data Entry

BM Elevation: . 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 694.0738 GS
20 0 694.1469 GS
40 0 693.8737 GS
50 0 693.8238 GS
65 0 694.796 GS
75 0 694.4041 GS
82 0 693.9102 GS
88 0 694.0461 GS
92 0 694.1282 BKF
96 0 693.7505 GS
99 0 693.4465 GS
100 0 693.057 GS
101 0 692.5303 LEW
101.5 0 692.0527 ™
102.5 0 692.086 SB
103.5 0 692.191 SB
104 0 692.522 REW
106 0 692.5926 GS
110 0 694.18253 RB
114 0 694.283555 GS
125 0 693.552789 GS
140 0 693.149204 GS
160 0 693.080396 GS

Channel Left Right
Floodprone Elevation (ft) 696.21 '696.21 696.21
Bankfull Elevation (ft) 694.13 694.13 694.13

Floodprone width (ft) 160 = -----  ——e--
Bankfull width (ft) 17.87 11.58 6.29
Entrenchment Ratio 8.95 = -----  —eee-
Mean Depth (ft) 0.93 0.84 1.09
Maximum Depth (ft) 2.08 2.08 1.89
width/Depth Ratio 19.22 13.79 5.77
Bankfull Area (sq ft) 16.55 9.7 6.85
wetted Perimeter (ft) 18.7 13.92 8.55
Hydraulic Radius (ft) 0.88 0.7 0.8
Begin BKF Station 92 92 103.58

End BKF Station 109.87 103.58 109.87



Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Slope 0 0 0

Shear stress (1b/sq ft)

Movable Particle (mm)
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RIVERMORPH CROSS SECTION SUMMARY

River Name: UT to Muddy Creek
Reach Name: Existing Conditions
Cross Section Name: XS5 Riffle

Survey Date: 06/14/2011

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 690.032 GS
15 0 690.4106 GS
30 0 690.3663 GS
40 0 690.1402 GS
47 0 691.6543 GS
51 0 691.681 LB
54 0 690.765 GS
57 0 689.9441 GS
58 0 688.9531 GS
58.7 0 687.9453 LEW
60 0 687.5588 SB
61 0 687.4447 ™
62 0 687.4768 SB
63 0 687.9997 REW
64 0 688.5247 GS
65 0 688.7279 GS
66 0 689.8061 BKF
68 0 690.5877 RB
70 0 690.5979 GS
72 0 690.606 GS
76 0 690.1461 GS
85 0 690.0836 GS
100 0 689.5855 GS
110 0 689.7192 GS
120 0 690.2572 GS
130 0 690.3618 GS

Channel Left Right
Floodprone Elevation (ft) 692.18 692.18 692.18
Bankfull Elevation (ft) 689.81 689.81 689.81

Floodprone width (ft) 130 ----- —ee
Bankfull width (ft) 8.86 1.93 6.93
Entrenchment Ratio 14.66 ----- = ——-e-
Mean Depth (ft) 1.58 1.05 1.73
Maximum Depth (ft) 2.37 1.97 2.37
width/Depth Ratio 5.61 1.84 4.01
Bankfull Area (sq ft) 14 2.03 11.97
wetted Perimeter (ft) 10.56 4.81 9.7

Hydraulic Radius (ft) 1.33 0.42 1.23



Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Slope 0 0 0

Shear stress (lb/sq ft)

Movable Particle (mm)



(1) @oueysiIq |ejuozuoH

oﬁ_& ow l owp Q_n l ow } oa_u I o_w o_o o_v o_N 0
_ _ “ ! _ _ _ _ _ _ 089
—+—G89
—+—069
——G69
€ €T = FHAY 6" = I¥MAQ 8 °PT = IF3aAm
Sjuiod adeung J9le\ A Siojedipu| |inpjueg @ Ay 9SX O

OIIY 9SX 1Y £042N

() uonens|z



RIVERMORPH CROSS SECTION SUMMARY

River Name: UT to Muddy Creek
Reach Name: Existing Conditions
Cross Section Name: XS6 Riffle

Survey Date: 06/14/2011

o e o e e e e o - - e T = = e — = —— = = - —— = — - —— = - —— -

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 689.5793 GS
15 0 689.5134 GS
30 0 689.1252 GS
46 0 688.8049 GS
49 0 688.3591 GS
52 0 688.8873 GS
53 0 688.8949 LB
54 0 688.6721 GS
57.5 0 687.0096 GS
61 0 686.678 LEW
63 0 686.4578 ™
64 0 686.7395 REW
67 0 686.8219 GS
69 0 687.4243 GS
70.5 0 687.866 BKF
73 0 689.537 GS
78 0 690.4895 GS
83 0 691.1334 GS

—— o — — ——— e S ———————— — — ———— ——— —— - —— — — - —

Channel Left Right
Floodprone Elevation (ft) 689.28 689.28 689.28
Bankfull Elevation (ft) 687.87 687.87 687.87

Floodprone width (ft) 48.69 @ ----- -
Bankfull width (ft) 14.82 7.12 7.7
Entrenchment Ratio 3.29 = ----- e
Mean Depth (ft) 0.9 0.94 0.86
Maximum Deﬁth (fo) 1.41 1.39 1.41
width/Depth Ratio 16.47 7.57 8.95
Bankfull Area (sq ft) 13.35 6.71 6.64
wetted Perimeter (ft) 15.23 8.73 9.28
Hydraulic Radius (ft) 0.88 0.77 0.71
Begin BKF Station 55.69 55.69 62.81
End BKF Station 70.51 62.81 70.51

Entrainment Formula: Rosgen Modified Shields Curve



Shear stress (1b/sq ft)
Movable Particle (mm) .
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RIVERMORPH PARTICLE SUMMARY

River Name: UT to Muddy Creek

Reach Name: Existing Conditions

Sample Name: U2707 R1 Reachwide

Survey Date: 06/14/2011

Size (mm) TOT # ITEM % CUM %

0 - 0.062 35 35.00 35.00

0.062 - 0.125 15 15.00 50.00

0.125 - 0.25 12 12.00 62.00

0.25 - 0.50 7 7.00 69.00

0.50 - 1.0 2 2.00 71.00

1.0 - 2.0 5 5.00 76.00

2.0 - 4.0 2 2.00 78.00

4.0 - 5.7 2 2.00 80.00

5.7 - 8.0 4 4.00 84.00

8.0 - 11.3 4 4.00 88.00

11.3 - 16.0 6 6.00 94.00

16.0 - 22.6 3 3.00 97.00

22.6 - 32.0 3 3.00 100.00
32 - 45 0 0.00 100.00
45 - 64 0 0.00 100.00
64 - 90 0 0.00 100.00
90 - 128 0 0.00 100.00
128 - 180 0 0.00 100.00
180 - 256 0 0.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 0.03

D35 (mm) 0.06

D50 (mm) 0.13

D84 (mm) 8

D95 (mm) 18.2

D100 (mm) 32

Silt/Clay (%) 35

sand (%) 41

Gravel (%) 24

Cobble (%) 0

Boulder (%) 0

Bedrock (%) ' 0

Total Particles = 100.
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RIVERMORPH PARTICLE SUMMARY

River Name: UT to Muddy Creek

Reach Name: Existing Conditions

Sample Name: Active Riffle XS 1

Survey Date: 11/30/2011

Size (mm) TOT # ITEM % CuM %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 4 10.00 10.00
0.125 - 0.25 8 20.00 30.00
0.25 - 0.50 5 12.50 42.50
0.50 - 1.0 6 15.00 57.50
1.0 - 2.0 13 32.50 90.00
2.0 - 4.0 4 10.00 100.00
4.0 - 5.7 0 0.00 100.00
5.7 - 8.0 0 0.00 100.00
8.0 - 11.3 0 0.00 100.00
11.3 - 16.0 0 0.00 100.00
16.0 - 22.6 0 0.00 100.00
22.6 - 32.0 0 0.00 100.00
32 - 45 0 0.00 100.00
45 - 64 0 0.00 100.00
64 - 90 0 0.00 100.00
90 - 128 0 0.00 100.00
128 - 180 0 0.00 100.00
180 - 256 0 0.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 0.16

D35 (mm) 0.35

D50 (mm) 0.75

D84 (mm) 1.82

D95 (mm) 3

D100 (mm) 4

silt/Clay (%) 0

sand (%) 90

Gravel (%) 10

Cobble (%) 0

Boulder (%) 0

Bedrock (%) 0

Total Particles = 40 (need at least 60).
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RIVERMORPH PARTICLE SUMMARY

River Name: UT to Muddy Creek

Reach Name: Existing Conditions

Sample Name: Active Riffle XS 3

Survey Date: 11/30/2011

Size (mm) TOT # ITEM % CuM %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 1 2.50 2.50
0.125 - 0.25 3 7.50 10.00
0.25 - 0.50 3 7.50 17.50
0.50 - 1.0 5 12.50 30.00
1.0 - 2.0 3 7.50 37.50
2.0 - 4.0 15 37.50 75.00
4.0 - 5.7 7 17.50 92.50
5.7 - 8.0 3 7.50 100.00
8.0 - 11.3 0 0.00 100.00
11.3 - 16.0 0 0.00 100.00
16.0 - 22.6 0 0.00 100.00
22.6 - 32.0 0 0.00 100.00
32 - 45 0 0.00 100.00
45 - 64 0 0.00 100.00
64 - 90 0 0.00 100.00
90 - 128 0 0.00 100.00
128 - 180 0 0.00 100.00
180 - 256 0 0.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 0.45

D35 (mm) 1.67

D50 (mm) 2.67

D84 (mm) 4.87

D95 (mm) 6.47

D100 (mm) 8

silt/Clay (%) 0

Sand (%) 37.5

Gravel (%) 62.5

Cobble (%) 0

Boulder (%) 0

Bedrock (%) 0

Total Particles = 40 (need at least 60).
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RIVERMORPH PARTICLE SUMMARY

River Name: UT to Muddy Creek

Reach Name: Existing Conditions

Sample Name: Active Riffle XS 5

Survey Date: 11/30/2011

Size (mm) TOT # ITEM % CUM %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 7 17.50 17.50
0.125 - 0.25 9 22.50 40.00
0.25 - 0.50 11 27.50 67.50
0.50 - 1.0 7 17.50 85.00
1.0 - 2.0 6 15.00 100.00
2.0 - 4.0 0 0.00 100.00
4.0 - 5.7 0 0.00 100.00
5.7 - 8.0 0 0.00 100.00
8.0 - 11.3 0 0.00 100.00
11.3 - 16.0 0 0.00 100.00
16.0 - 22.6 0 0.00 100.00
22.6 - 32.0 0 0.00 100.00
32 - 45 0 0.00 100.00
45 - 64 0 0.00 100.00
64 - 90 0 0.00 100.00
90 - 128 0 0.00 100.00
128 - 180 0 0.00 100.00
180 - 256 0 0.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 0.12

D35 (mm) 0.22

D50 (mm) 0.34

D84 (mm) 0.97

D95 (mm) 1.67

D100 (mm) 2

silt/Clay (%) 0

sand (%) 100

Ggravel (%) 0

Cobble (%) 0

Boulder (%) 0

Bedrock (%) 0

Total Particles = 40 (need at least 60).



Entrainment Calculation Form

Starus: Existing Conditions Locanom Varsvihe Co.
Proecn: Li-270” Reacke  Ria, X5 3, Pebble Count Riffie 3
Prare: TU22 2011 Observers: EMP

Value Variable Definition

14 from Raffle /T or Pavemeny {2 Riffe
Dy from Bar Sample ‘17 or Bobpavesent 0

Largest Parncle from Bar Sample 710 or Pavemoen [2)
) Do . 304.8 ianm, 8

oo fe Bankiull Warer Surface Slope

Bankfull Mean Depth

Bankfoll Cross Scedonal Area

Werred Permerer

Submerged Speafic Weighr of Sedimenr 71,65
Diensity of Warer (62,4

Range 37 LUse BEguanon ©:
= 60834005/ D 5"
Range 1.3-30  Use Bguaoon 2

147 0.0384(D,D 5, "%

o Crivical Damensionless Shear Stress Fguaton Used:

Required Bankfull Mean Depdh /6
7 D
8

d.=

Stability:

Regured Bankfull Warer Surface Slope [ft/f8

Stability:

Hydraulic Radivs )

R= AW,
it Bankfull Shear Stress Ab/ it
1= YRS

YorN Is the Bed Marerial Homogencous?

Determine from reach wide pebble count distribution (Use your best judgemeni).
1 bomogencous use "Leopokd et al” Curve Dan, of hererogeneows use "Colorado” Curee Data.

16 o Mov?sb§e Parncle Size {mm) :*X: Bankfull i?kzczr Stress

I predicred by the Leopold, Wolman, & Miller 1964 Power-rendline.
0.085 b/ Predicted Shear Stress (bss ™ Requwred To Move 1D,

predicied by the Leopold, Wolman, & Miller 1964 Power-trendline,

N/A . Movable Paracle Size tmmi At Bankfull Shear Stress
e predicred by the Colorado Data Power-wendline,
W

N/A i Predicted Shear Stress Ibs 8™ Required To Move D.
I ' predicted by the Colorade Daw Power-trendline.

Taken from Ve Reforonee Reenr Fiedd Bowe 3005 by Rosgen and Sibvey




Entrainment Calculation Form

Status: Proposed, iteration 1 Locanon: Foesvthe Co.
Projec: 1270 Resch:  Ria, X853, Pebble Count Ruffle 3
Piare "R 2 Olbservers MP

Value Variable Definition

Dy Dy from Riffle 71 or Pavement (2
D geimm; D From Bar Sample ‘1 or Subpavement 02 Bar Sacmple

Largest Parucke from Bar Sample 71 or Pavement [2) Bar Sample

¢ o 3048 Tmm, o

Bankfoll Warer Surface Slope

Bankfull Mean Depth

Bankiull Cross Secvonal Area

Wered Pertmerer

Submerged Speafic Weght of Sediment 71,680
Diensity of Water 162.4:

Range 3-7 Use Fguanon 1
1= 008345, D "
Range 1.3-3.0  Use Hquanon 2:

T, = 0.0388(D, D 5 %

Concal Dnmensionless Shear Stress bauation Used: E:]

Required Bankfull Mean Depth 1
= N cz?af)i

Stability: Degrading

A o

ke

Required Bankfull Warer Surface Slope F/ 6t

T 1A
d
Deprading

Hydraulic Radius 1
R= AL
Bankfull Shear Stress {ii}:‘f{a}
7, = YRE
IYorN Is the Bed Matesal 13:}:}1{3,%%0%?

Determine from reach wide pebble count distribution {Use your best judgement).
1 homogeneoss we "Leopold or 1™ Curve Dat, of heterogeneous use "Colorado” Curve Da,

i 30 < Movable Partscie Size {mm; At Bankfoll Shear Stress
' i predicred by the Leopold, Wolmarn, 8 Miller 1964 Power-trendline,

0.085 b i Predicted Shoear Stress {lb::;'ftzj Reguired To Maove 13,
' predicted by the Leopold, Wolman, & Miller 1904 Power-wendline,
Movable Particle Size imm, Ar Bankfull Bhear Sress
N/A  lmm

predicred by the Colorado Dan Power-rrendline.
Predicted Shear Stress (bs. ft™ Required To Move 12
predicred by the Colorado Dan Power-rendline.
Faken from The Regromr Reawv Ficid Bowre . 2005 by Rosgen and Silvey

N/A i i




Enteaivonent Calculation Form

Starwse___ Existing Conditions Locavon: Forsythe Co.
Projecr U270 Reacly  Rib, X5 5, Pebble Coum Riffle 3
Drane: RS20 Observors EMP

Value Variable Definition

 Dyggimmy I from Riffle 74 or Pavement 72
13A&, i Dy from Bar Sample T or Subpavement (2
Dy Largest Parucle from Bar Sample /1 or Pavement J2)
it Dn oo 2 304.8 fmmy fe
S Mt Bankfull Water Burface Slope
d 1 Bankfull Mean Depth
' . Bankfull Cross Seenoml Area
[ Wened Perimeter
Submerged Specific Wogh of Sediment 11.65;
Denmry of Water (62.4)

Use Bguanon 1
S ¢ o AREER

T = 00834 D6, T 5

DDy Range 1330 Use Bovanon 2:

T, = 0.0384(D, D 5 "™

Costeal Dimensionless Shear Stress Eeuanon Used: EB

Required Bankfull Mean Depth ()
. A
]

Stability: Degrading

Range 37

Required Bankfull Water Surface Slope (f7f
.40

o, =

Stability:

s

Hydraulic Radivs 7f0

R= AW,
Bankfull Shear Stress db /10>
1, YRS

I the Bed Marerial Homogeneous?

Derermine from reach wide pebble count distribution (Use your best judgement).
If homogeneous wee "Leopold on al” Carve Daws, i hererogenvous we "Colorado” Curve Pan.

Movable Partcle Size tmn} At Bankfull Shear Stress

predicred by the Leopold, Wolman, & Miller 1964 Power-trendline.
Predicted Shear Stress {lbs, £t Required To Move 1D,

predicted by the Leopold, Wolman, & Miller 1964 Power-trendline.

Movable Parocle Size fmem) Ar Bankfoll Shear Stress
predicted by the Coloradoe Data Power-rrendline.

b Predicted Shear Stress (b, i Required To Move 13,

predicred by the Colorado Dawm Powerarendline,
“faken from The Refereose Reavw Piedd Bouk , 3005 v Rosgen and Sifver




Entrainment Calculation Form

Status: Proposed, iteration 1 ocanon Foysvehe Co,
Project: L2y Reach:  Rib, X85 Pebble Couny Riffle 3
Phare: REpE I3 Cibservers: EMP

Value Variable Definition

Dy from Raffle 4 or Pavement /23

B getmm Dy from Bar Sample 71 or Subpavement [2)

Iimm: Largest Parnede from Bar Sample 710 or Pavement 2
 ft 4 i 7 3048 smm i

Bankfull Water Surface Blope

Bankioll Mcan Depth

1A g Bankfull Cross Seeuonal Arca

Wened Pesmneter

Subrocrped Speadfic Weghr of Sedimeny {1.65

Density of Warer 160.4)

Range 37 Lse Equaton 10
T, = 0083405, D 55"
Range 1.3-3.0  Use Bquaton 2
T, = 0.0384(D, D 5 "
Cix':ic«l Dimensonless Shear Stress

Yauaton Used:

Required Bankfull Mean Depth 4%

4= T 0

Stability:

Regured Bankfoll Warer Surface Slope it/
L

Hydraulic Radivs 6
o
Bankfull Shear Stress b/ #%

1, YRS

1 the Bed Material Homogeoeous?
Determine from reach wide pebble count distribution (Use vour best judgement).
1f homogeneons use “Leopold et al” Curve Dam, if bewerogeneous use "Colorado” Carve Data,

Movable Parncle Size imm; At Bankfull Shear Stross

predicted by the Leopold, Wolman, 8 Miller 1964 Power-trendline.
Predicted Shear Stress bs,Fs Required To Move I,

predicred by the Leopold, Wolman, & Miller 1964 Power-trendline.

Movable Particle Size omm At Bankfull Shear Stress
predicred by the Colondo Data Power-ttendline.
Predicred Shear Stress {lbs}ftr} Required To Move 12
] predicred by the Colorado Dan Power-trendline.
“Faken from T Referense Recn Fieht Boske . 2005 by Rosgen snd Sivey




Velocity Comparison Form

Project:  U-2707 Location: Forsyth County. NC
Stream:  UT to Muddy Creek Reach: R1 Existing X81
Date: 8/16/2011 Observers: Mulkey

Bankfull Width {(Whkf) i ]
{D84 (Riffle or pavement)
Bankfull Slope {8)

:
Bankiull Maximum Depth ; | R/D84 (use D84 in ft)

fur® {Using DbK/DB4 Red Book 165: Blve p233)
Mannings n {Red Book: p189: Biua 9236
Velocity rom Mannings equation: u=1.486

[Mannings n Red Book: p187. Blue :p237)
Velocit {From Mannings equation: u=1.486 RAZISHSM2)n}

cam g e hydrau geometry

Sandbed stream

[Coefficient a —a = 11(RIdmax)"-0.314_
Friction Factor - { 12 = 2,03 log (aR/3.5D84)
Veloc forn D'Afcy Weisbach equalion: u=(8'g'R S/AY172) T 6.03 fi/s




Velocity Comparison Form

Project:  U-2707 Location: Forsyth County, NC
Stream:  UT fo Muddy Creek Reach: R1 Existing X83
Date: 8/16/2011 Observers: Mulkey

[Bankfull X-Sec Area (Abkf) | Banidull Mean Depth (Dbl
|Bankfull Width ___(Wbkf) | Wetted Perimeter (WF)
D84 (Riffie or pavement 84 {mm/304.8)

Bankfull Slo 8) ydraulic ﬁadiug (ﬁ}
Gravitational Accleration (g) | Dbkf/D84 (use D84 in ft)
Bankfull Maximum Depth ] R/DB4 {use DB4 in f1)

{Gséng Dbki/D84 Red Book: p188; Blue p233)

{Red Book: p189; Blue :3536?
{me Mammgs‘ aaualon U=l JZ}IH}

Stream type o -
Mannings n {Red Book: p187; Blue :p237)
Velocity  (From Mannings equation: u=1.4865 * (RA2/3)(5Mi2)n)

Qbkf  (cfs) original curve or stream gage hydraulic geometry
Velooh u=G/A) or from stream gage hydraulic geometry

v Sandbed stream

Coefficient a a = 11(R/dmax)*-0.314 i 184
[Friction Factor - f 1712 = 2.03 log (aR/3.5D84 i 000
443 s

[Veloc rom D Arcy Weisbach equation: u=(8"g'R SAY'1/2)




Velocity Comparison Form

Project:  U-2707 Location: Forsyth County, NC
Stream:  UT to Muddy Creek Reach: R1 Existing X85
Date: 8/16/2011 QObservers: Mulkey

[Bankfull X-Sec Area (AbKf) ] Bankfull Mean Depth (Dbkf)

!Sarxkfuif Width {Whkh Wetted Perimeter (WP)
D84 (Riffle or pavement) pa4 (mm/304.8)
Bankiull Slope {8) Hydraulic Radius (R)
{Gravitational Accleration {g) Dbki/D84 (use DB4 inft)

Bankfull Maximum Depth R/D84 (use D84 in ft)

fulu® (Using Dbkf/D84 Red Book: p188; Blue ;3233} '

[Mannings n {Red Book: p189; Blue :p236)

Velocit rom Mannings equation; u=1.4865 ~ (RA2EBUSMIZ)n)
*UNABLE TO CALCULATE DUE TO LOW Da4>

(Red Book: p187. Blue -p237)
4865~ (RA273)(S™M12)In)

[Mannings n |
fVeloc {From Mannings equation. u=1,

Qbkf {cfs) original curve or stream gage hydraulic geometry
[Velocit (u=(/A) or from stream gage hydraulic geometry

Sandbed stream

a = TH{R/dmax)*-0.314

1172 = 2.08 log (aR/3.6D84
{From D'Arcy Weisbach equation: U=(8°g'R s?fng)




Velocity Comparison Form

Project:  U-2707 Location: Forsyth County, NC
Strearm:  UT o Muddy Creek Reach: Proposed R1a
Date: 8/16/2011 Qbservers: Mulkey

Based on Characteristics of Riffle Number 3

|Bankfull Mean Depth (Dbkf) .
[Bankfull Width {Whkf) Welted Perimeter (WP) B8 1 ]
D84 (Riffle or pavement) D84 (mm/304.8)
IBankfull Slope (8) ' Hydraulic Radius (R)
Gravitational Accleration (g Dbkf/D84 (use D84 in 3
Bankfull Maximum Depth R/DB4 {use D84 in f)

julu® (Using Dbki/D84 Red Book: p188; Blue p233)
Mannings n [Red B aook p189; Blue (pe36)
Velocit From Mannings' equation. u=1.4865 " (RA213)(BMAZ)n)

Sandbed stream
Coefficient a a=1 HRIAmax0.314 138
Friction Factor - f 14272 = 2,03 log (aR/3.5D84 0.048

elog rom sisbach equation: u=8'g 112} 543 fils




Velocity Comparison Form

Project:  U-2707 Location: Forsyth County, NC
Stream:  UT to Muddy Creek Reach: Pmposad R1b
Date: B8/16/2011 Observers: Mulkey

Based on Characteristics of Riffle Number 5

Bankfull X-Sec Area (AbKI ' e L
Wetted Perimeter (WP)
D84 (mm/304.8)
Hydraulic Radius (R)

(Using Dbkf/D84 Red Book: wgi‘sa mue ue p233)
(Red Book: 33?89, lue ;3238

(Red Book: p187; Blue :p237)

iMannings n
v 4865 © (RA213)0512)n)

Velocit rom Mannings equation: u=1,

Qbkf  {(cfs) original curve or stream gage hydraulic geomelry
Velocit u=Q/A} or from stream gage hydraulic geometry

Sandbed stream

Coefficient a a = 11(R/dmax)*-0.314
Friction Factor - 17112 = 2.03 log (aR/3.5D84)

Veloc (From D'Arcy Weisbach equation: U=(8'g"R S/T*112)
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MORPHOLOGICAL MEASUREMENTS TABLE

UT TO MUDDY CREEK

~RI- Sta. 0+00.00 to Sta. 9+20.00

Cariabies CExisting Dhannel Froposed Reagch - USGS Swgtior . =efarence Feoch
1. Siream type E N CE 47
c.rainoge ores 045 S0 W (36 ARES) GAR S MII2HE ACRES) | TGRS0 M 355 ACRES .
3. Banki uli wigih Mean: 36 Mean: 200 : Mear: 48
Fange: 886480 Ronge: e - Range: ff.%*&%‘
4. Bonki it mear. gepth Mean: b.?z, . Meon: M - Meon: :29
Hange: J5§  Bonge: e - Ronge: 2554
E.Widthy deprt ratio . Mean: © Mean: 4 - Mean: ‘2.5? !
Range: .‘”“*5{45 L Ranoe 4 eeinaaas “FHonge: 142437
6. Bank! uli Cross—sectiona: arec Mear: 1657 | Mean: 000 - Mean: 225
Ronge:  £93-400 Ronge: e eiienaas c Egnge:s  2000-2275
7~ Banki it medr; veiocTy " Wean: 538 “Wean: 550 “Wean: 25
. Range: L Range: e eeeeenann - Aange: ‘
i&? Bankf i gischarge, of s ~ Mean: =3 - Mean: 53  Meon: 58
' Range: S Ronge: e neereas . Range:
& Bkt il mex gepts " Mear: 60 “Mean: 4 “Wear: e
Range:  096-237 . Range:  JAU-IAC L oeeeisieieons Range: b0~z
JO.Wigth of fioocprone area Mean: 11857 " Mean: 31000C Wean: 728
Bange: 48898000 1 Ronge: s Range:  B200-18600
/i Fatrenchment ratic Mear 4l . Meon: prad i Mean: 1136
Range:  129-7868  © Ronge: e eeeian ¢ Ranoe:  0D6~1445
i2. Meander length Mecn: 7 Mean: 95 Mean: 86.30
! Range:  308-1307 Hange: 8&;6*502,9{) ,,,,,,,,,,,,,, Range:  B4.37-400
;‘f 2 Raric of meonder ‘engrtt: 1¢ bonktult i Mean: 448 - Mean: 733 Meon: 504 {
i owidts i Range:  FAT-64% | Range:  6HB-B3C i Range: 473
4. Radius of curvature Meorn: 202¢ - Mean: 1347 © Meon: 1544
: Fange:  1001-325% Raonge; 28004800 & e - Banpe:  WFI-PEAC
5. Ratic of radius OF curvature 1o Mean: % ¢ Mean: 209 - Meorn: ]
pankt uil wiath Range:  0BB-29C  Range:  233-40B | ... : Rgnge: 076182
16. belr wicih Mean: %38 - Mean: 215 T Hean: 392
Range:  2B~448 Ronge: {52414 o Y Bgnge:  1254-540%
7. Meonger wigth ratio - Meon: G5 Mean: ks . Megh: i
L Bange: 4 Ronge:  D96-343 e - Rgnge: S8-15
J&. Sinuoslty {siream iengrh/valley - Mean: i - Mean: e Mean: A4l
engt Fange: TRonge: L e Range:
78 valiey Slope Mean: 300675+ Mean: 5,009 Mean: 0025
Fange: Bange: e : Fange:
0. Average siope Mean: 00652 Wean: 00086 Mean: 500672
L Range: Banoes  GO0R0-000B0 & s Range:
VIR I : Mean: Y Meor: 000194 Mear: Gioez!
Ranoe: COOBI-O0IZE | Range: S00120-000006 - oo Range: SO0T5-000267
Zz Raflc of pool siope 1o average siope . Mean: {}1% Mean: 024 - Mean: 0.25
Range: $i3-80 Fange: 6}“%2.2“ ~~~~~~~~~~~~~~ Range:  0.20-031
25 Moximum pooi depr Mean: 194 Mean: Mean: 280 :
Range:  i40-247 Range: 3&‘5*583 .............. Range:  CH5-08%
4. Ratic of pogl depth 1o average Mean: 271 Mean: 220  Mean: j574
bankf uli depth Range:  195-345 Ronoe: 2007020 1 s L Range:  2p-223
25. Pool widrh Mean: 1169 Mean: 1296 ~ Mean: 630
Range:  SI6422 Bonge: e - Fonge: ‘250*29,06
Oh, Ratle of pool wiaih 1o borkfull - Meam 63 Mearn: 15 i Mearn 105
wlath Range:  GBIFIZE | RONGE: .o s nzms e Ronge: __ 081-i29
27 FPool ¢ 0001 Spocing Mean: 627 Mean: 5250 “Mean: 5198
Range:  2634-7862  Range: 350068090 | eeeeiiiiooe. - Range:  3573-6827
g28 Hatle of pool 1o pool spacing ¢ Mean: 535 Meon: 446 Mean: 236
L pankfuli width Range:  258-657 Range:  IP25-RF eennaas Ronge: 2.31-44
9. 7atlc of lowsst bonk neight 1¢ Mean: N/A Mean: ) . Mean: b
. bankt uli neight for_max_bonkfuii depth)t Range: N/A L RONGES b _FRonge: iwgidb
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EMGIMEER EGINEER
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REVISIONS

g! 2

Eauie aromestta] Wlenigr 2 7BT mit o phPadgn

MORPHOLOGICAL MEASUREMENTS TABLE

UT TO MUDDY CREEK
~RI~ Sta. 9+20.00 to Sta. 18+ 00.00

s VOrigDies i :}(; ammei “roposes Hegon L JSES Sration . el erence egch
i.S1ream ivpe Lith oo : oL 40
eoraingge Grec LL4u SG M ok ALRES) D45 56 MILSIB AORES: TR SO SER MRES
Z.Bonk? ull width : Mean: 136  Mean: 159 Msm £48
 Range:  BBE6-14B0 - Range: L ereereaeiens - Honge:  HaG-ire
4, Bankfuil meon geprn Mean: Gr2 . Mean: o ‘ - Mean: i
Sange:  ShB-GES Range: eesmeaeens - Fonge: (2304
L Widih/geprn ratlo Mean: 556 " Mean: i : Meoam 237
Fange:  EE-TA8 Range: e . Range:  1146-437
6. onk! ul: cross—sectiona: grec Mean: 57 - Mean: 500  Mean: ZLE3
S Range:  RS3-H06 . Ronge: o eereemenaee . Hange: ”"IQC 200
7. Bonii ult meor: veloclty . Mean: 538 . Mean: b Meor: %
_Fange: CRange: e emeeneens Range: o
&‘ Bankt uli dischorge.of s - Mean: 53 ¢ Mean: oo - Meon: 58
- 2ange: . Range: O, sange:
S BarRE T oK GapT Mean: 160 “Mean: 5 Wear: e
Range:  C86-23 o Range: bi~iJE S imnnanean - Bange: b2l
IC.Width of fioodprone arec ~ Mean: 11657 “Mean: 0006 Mean: 725
Range: 488918006 = Range: T Ronge: 620018600
i Entrenchment ol - Mean: 14l - Mean: v i - Mean: 130
- Pange:  IXS-REE L Range: e eemesessanes . Ronge: 10061445
2 Meander lengrs ~Mean: 5092 Mean: /.48 Wean: 8030
| Ronge:  30e-7307 Fonge: 9071205 s Songe: 842711400
/3. Rat'sc of megnaer iengr* Tc Dankluil . Mear: 445 Mean: 59 . Mean: 5le
L wigth " Range:  247-643 Bonge: £5-B61 i - Range: 46737
(4. Rogius of cureoture . Mean: pev s Mear: 2188  Megr: 1844
: L Range:  B0-3285 Agnge:  2BO0-4G00 G e, "~ Range:  NI2-2830
IE.Ratic of radius of curvarure ¢ ~ Mean: % " Mear: 247 Mean: 5
bonkfull wicih C Range:  JBB-28C - Range: Zf}"‘*“ .............. : Range: 076-143
ie. Belt width Mean: 6.38 ¢ Mean: 2320 - Mean: 3192
Range:  PE-H4B L Ranges  1200-4400 i [ Range:  [Cha~b4 0%
7. Meander wigth ratic  Meon: J Mean: 166 . Mean: 206 ‘
. Hange: Q=27 Roange:  5B86-3i4 e, Range: 081351 |
18, Sinupsity [streom iengtt/vaiiey " Meon: 3 Meon: 43 . Mean: 4l i
engiti L Range: Range:s s : Range: :
iG.Valiey siope " Mean: 000677 Mean: 000498 “Hear: T2 50
Range: CRQNGe: e eeeeanaas i Range:
20. Average siope Wean: 200632 Mean: 50044 “Wean: 006z
Range: . Range: 0004460044 3 eevevvvnzonnc: . FRange: ‘
21.Pool siope Mean: 500606 Mean: aooir Mear: a00z2
Range: S00081-00436 1 Range: SO0H0-000130 | oo . Range: 0.00075-000267 *
§2¢ Ratic of pool siope ¢ average siope . Meom: by Meon: 0.7 | Mean: G585 :
- Range:  513-180 Fonge:  925-030 ¢ eeinenneaas . Aange:  G520-0.31
2 Woximum pool aepih Mean: i Mean: 240 t Mean: 280
fange:  40-247 | Range:  Z40-240 i eieiieen.. Range: 285289
24.Ratic of pool gepi® ¢ average Mean: 27! Mean: 240 : . Mean: 227
bank? uii depin Fange:  195-345 Range: 240240 1 e ‘ Ronge:  221-223%
2“ Pool width . Mean: 1159 Mean: 400 ; : Mean‘ 1630
! Range: 961422 Range: i 260-2600
26 Fatio of pool wighr 1o bankf Jii  Meah: i Mean; 4] 105
wigth - Range: S8Im1.25 CRange:s b eeenieneas SB-129 _
27 . Pool 12 pool spacing Mean: 6127 - Mean: 5620 598
{ Fange:  2934-786% ) Range:  S000-700 1 aeeeniineinens BI2-6820
P8 Rt of pool Yo pool Sposing 1% Mean: 539 Mean: 40 336 ;
s bankiur width Ronge:  258-632 Fange:  3BT-BE i, 2344 |
29, Ratic of iowes? bank neight *¢ Mear: N/A Mears iy i .
Cpanktul nelght for mox banktuki aepm} | Ranoe: Nk CRonge: s J-HE

s s
: PRI mmw e BHEET b,
G JE MOREE
; BI2SDWAY DERIGH HYDRALAICE
ENGHMERR EROGINEER

¥NCOM?L£«'}‘E PLANS
¥ acobnmrrion
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2. PRODUCT DETAILE AND FABRICATION o5
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“Table 218 Sizes and Layout Detalls-C8P Pipe Arch.
2% % ¥ In. Corrugation
: - o ! Layout Dimensions
i . terway
Digmeter, ng‘. Rise, hrea, B R & Ry
. in # in . in. .
15 17 13 11 4% % % 5%
18 i 15 16 % 1% 1 "%
i ] i 22 % i 1% 3%
H 28 20 23 % 5% 1 7%
36 35 24 45 8% % ith 55%
36 42 28 65 P % 1% 6%
i 42 44 33 83 1% 9% 5% T
¢ 48 51 38 j1B 13 i W% 88%
i 54 64 43 .} i 12% 2% 98%
t 50 71 47 183 16% 13% 5% 110%
&5 1 52 1ns % 15% k1Y 121%
. 83 51 i 31 W% 5% 4 132%
*Table 218 Sizes and Layout Details—CSP Pipe-Arch
. 3% 1 or§x1in Cormgation
Eaav, | Nomiodl Dpsion Walsrway Lavost DIOOSIng ...
Diameter. | Size, Span, | Hise. A?. 8 R BB
i, 1) in, in, I 8, I, B
4B Bl 53 It 117 5% 104 B 3%
5 x4k | S | R 168 20% 1% 2% 51%
8 ®xst | 8 5 159 2% 2% -1 S5%
] xS % 8% 22 5% 2% % 5%
MRS M 2% a8 .. 2 2% B Eausvausd
;n Bix83 | 86w | 6/a | 32 OSW 1 20 | 4P % P28 wzm
e T T a0 | o | M | @ | 100% PAfnss 2o pore
¥ - ( o | vex7s | (o | B0 | 480 | StW | 27 s | 1w PEPC ST2E T STREMA
6% ¥ %) Y % 20 ; LRAIE
08 | 1ExBy | 120 oY 05 355 ki LR <
114 Wrxer | i 9% 674 % b <] 8% 1%
120 W2xe | 198% 8 745 nR 3% Y %
96 1 BOx96 | M6 02 9 4 % B | om
W (T 183 wr 89 43 ] 0 180
158 | 1Bex05 | 159 i a8 4 @ 8 %
W | ixvio ) 168 o | 107 | 47 4 % 150
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RI
Sta. 0+ 00.00 to 9+ 20.00

TYPICAL SECTION RIFFLE
BANKFULL AREA 10.0 8Q FT

BAMKFULL ELEVATION

a5 0 9 W 0 0

10,00 BN, TR0 2a0 480 10.00° N,

RI
Sta. 9+20.00 to 18+ 00.00

TYPICAL SECTION RIFFLE
BANKFULL AREA 15.0 5Q FT

BAMEFULL ELEVATION

REVISIONS

TYPICAL SECTION POOL LEFT
BANKFULL AREA 11.9 SQ FT

BAKKFULL ELEVATION

0 e 200 8 o 40 0 1

LAl E
RN SHEEY pif).
HOALWRY DESIGH HYDRALILICS
FrtibEER ERGIEER

CINCOMPLEWE PLANS
: /¥ ACTUBTION

PO WY USE POR

; PRELIMINARY PLANE.

H B BOT TSR Py

.00 MAIH, Cosse Coson ssY 10.00° MR,

18.00° MK, T T .00 MIN.

TYPICAL SECTION POOL LEFT
BANKFULL AREA 19.2 SQ FT

BAMKFULL BLEVATION

TYPICAL SECTION POOL RIGHT
BANKFULL AREA 11.9 5Q FT

BAMKFULL BLEVATION

g2 FBT mak typadgn

LD AN . ALY Roen 738 : 000 MM,

G s : R ALy HL MM,

TYPICAL SECTION POOL RIGHT
BANKFULL AREA 19.2 SQ FT

BAMEFULL ELEVATION
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MOTES:

1} All excovation sholl be performed in only dry or isoloted
sections of channel.

2} impervious dikes ore fo be used fo isolate work from
stream flow when necessary.

3) All groded oreos sholl be stobilized within 24 hours.

4) Muoinfenonce of stream  Hlow operctions shall be incidentol
to the work. This includes polyethylene
sheeting, diversion pipes, pumps ond hoses.

5) Pumps ond hoses sholl be of suficicient size to dewater
the work orso.

EXAMPLE OF PUMP-AROUND OPERATION

PROCT REFERENICE s

SHEET pE,
i oo JE &
R SHEET NG,
ROADWAY DESIGH | HYDRALIIS
EHGINEER ENGINGER

INCOMPLETE PLANS

. DD NOT UsE POR RAE acou

TPRELIMINARY PLANS
DOUREPRUCTIN

i
i
§
H

BG NOT VSR P

REVIBIONS

G UETEP mst ety

2oy .
by prmentalsias:

PV

I AY
i )
SPECIAL STILLING BASIN \ fg SEQUENCE OF CONSTRUCTION FOR TYPICAL WORK AREA
{SEE PROJECT SPECIAL PROVISIONS) \ i -
Utilize o Stabilized Outlet Instead of . \ }/' + [NSTALL SPECIAL STILING. BASING).
o Speciol Stilling Bosin If Pumping \\ / 2. INSTALL UPSTREAM PUMP AND TEMPORARY FLEXIBLE HOSE
Clean Waoter \ ey /?
\\\\; L DA SPECIAL STILLING BASIN 3. PLACE UPSTREAM IMPERVIOUS DIKE AND BEGIN PUMPING
2 (\ { {SEE PROJECT SPECIAL PROVISIONS) OPERATIONS FOR STREAM DIVERSION,
IMPERVIOUS DIKE i -y DEWATERING PUMP
[SEE PROJECT SPECIAL PROVISIONS) I : i 4. PLACE DOWNSTREAM IMPERVIOUS DIKE AND PUMPING
§ &z APPARATUS. DEWATER ENTRAPPED AREA. AREA TO BE DEWATERED SHALL
! B \ BE EQUAL TO ONE DAY'S WORK,
IMPERVIOUS DIKE ! \ cyen
{SEE PROJECT SPECIAL PROVISIONS) i i P %ﬁ':'{g s;;z 5. PERFORM STREAM RESTORATION WORK IN ACCORDANCE WITH THE PLANS.
*i \ E ~+ANNE.. 6. EXCAVATE ANY ACCUMULATED SILT AND DEWATER BEFORE REMOVAL
i v OF IMPERVIOUS DIKES. REMOVE IMPERVIOUS DIKES, PUMPS. AND
§ _ 1 TEMPORARY  FLEXIBLE HOSE. (DOWNSTREAM IMPERVIOUS DIKES FIRST,,
H H
TEMPORARY ) ; 7. ALL GRADING AND STABILIZATION MUST BE COMPLETED IN ONE DAY WITHIN
FLEXIBLE HOSE i / THE PUMP AROUND AREAS BETWEEN THE IMPERVIOUS DIKES.
ii { THE IMPERVIOUS DIKE LOCATIONS AS SHOWN ON THIS SHEET ONLY SHOW THE
i i UPPER AND LOWER EXTENT OF WORK FOR EACH STREAM SEGMENT THE
\ 2 CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE LOCATION
si TR OF THE IMPERVIOUS DIKE(SI FOR EACH DAY'S WORK.
i VA i
\ ¥ ;i 8. REMOVE SPECIAL STILLING BASIN(S} AND BACKFILL STABILIZE DISTURBED AREA
ii \ WITH SEED AND MULCH.
y
i
\
i \
i .
SPECIAL STILLING BASIN | \\
WITH ROCK PAD \ AN
\i - NG IMPERVIOUS DIKE
i SN S . (SEE PROJECT SPECIAL PROVISIONS)
1~ Spaca Shiling Basn g O \x\
‘ : “
¢~ Existing Tervoin / { \\\ \-\”
i £ i o ; o,
v I o N““‘m
\”“'m.. PP BN ’ R,
N T
, T,
e 15,0 - 200 B : N TS
K ‘ o~ " T~
:'x . m" wam
: o s wene PUMP-AROUND PUMP ——————— —
B Sediment Contral Stone : e
Fifter Fabri m Stream Bonk e SO
Mot To Seols wote: Provide Stobilized Outlet o Straombank
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PROBLY REPERENCE WO, SHERT ol
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B SHEET HCk
BURIIWAY LELIGH HEDRARICS
EMGINEER EREER

INCOMPLETE PLANS
. BD BOT USE FOR BAW AURUBITIN

"PRELIMINARY PLANS

B HOT LSE ¥

CORFTRVCTION

w3 T
T XY

STING

5, i & -~
ks 5, ! \\ f/ M r?{ W
R < %, , TYPICAL RIFFLE
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N
/ L4
& o et
. ~ gomn rvn TYPICAL POOL
5% PETAIL
FIE 1o
oauTve

TYPICAL PLAN

BUBL . T o BEBL Ly

TYPICAL PROFILE

oL GLI0E BIFFLE R P, B4 408 PIEELE
E .
i ! g 3
H £ H § E SR,
% & ‘ B B y
o
nor i um il i g 8

BUGL - B . BUGL {3

" Wy PLUMD PRONE ABEA WIUTH

o

& s
%{\ :;{1{}9 pomerntaiMinsign U TRY mit devadge

B, 108

RIPELE  ciad Bont. 388 BIFELE ¢

CROSS VANE CONSTRUCTION
PLAN VIEW

i 7 neacs 2 TR O T T B ST
B A R A o Rin o ik . Rig . Rip . WA Rik . Bih Wik Wik
TYPICAL PROFILE FOR ARMORED RIFFLE SECTION

CHANNEL TYPICAL DETAIL

BEY IR SLALE

CROSS-SECTION DIMENSIONS
PR

HIEFLE

BESLH B

Bta, B0 - Bew. 1BIOY - 4k.0 4y

Ky %5 Pron Yuat LW, Wy

RIFRLE

Sta, D00 - Big, G¥R0 C AR, 0 4B0  S.A0 ¢ 3% G 3.8 1.BE G 4.00 4% G 14,4
B0 0 BE G k.G G 4G G080 A% ;48,8

4. YHE COORBINATES FOR EADH CENTER UF #ADIUS
ARG ERCH WEAD DF RIPPLE {EX. THEYT, “eAR™)
W OTHE ELAE BBEEYS.

K, BT R
ABE wibarEn
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BEVISIONS

LS FOE
ig:\ﬁ!ixs grmentsi MlesignSHE IS mt detdgn

PRI

PROIECT REFEREMUL 4, SMEEY MG

L ok
R SHEEY NG,
ROALwAY DEGGN ] HYDRALLICS
EAGINEER : ENGINEER

i
INCOMPLETE PLANSG -

LB R UNE BOR RZW adtisirN

“PRELIMINARY PLANS!

13 KOT UBE FOR DINETEVIITIN

~— MATTING
IN TRENCH - ANCHOR TRENCH

ON 1’ CENTERS

e ANCHOR OVERLAP
ON 1' CENTERS

A S T
K RERS 7 X R . FIZ KA
O R N Ao to%e
- =
 DIRECTION XXXt “‘&”:‘0&%’ RS SRS
 OF FLOW GRIHIIAILS «4&3 IR xR KR 300 0RS ,«*
M SR e
O R R R R SR SRR
AN R P
SRR
. " OVERLAY (MIN)
PLAN VIEW
o ‘¥8” o -
COIR FIBER (TYF)
MATTING x\\k BACKFILL—
ANCHORS ON — AN

3’ CENTERS

- ANCHORS

EXTEND MATTING
TO NWSEL .

v \ i IN TRENCH

~—MATTING SHALL BE
PLACED IN TRENCH
4 AND BACKFILLED

STREAM BED -

TYPICAL CROSS SECTION

COIR FIBER MATTING DETAIL

g X j — 6" MIN
\ ~— ANCHORS ON
1' CENTERS

2" x 2" (nominal)
WOODEN STAKE

1!?

GROUND

e ool
PR o #
R §
ANCHORS ON 24" A
3" CENTERS g
E
Y H
#4 STEEL
REINFORCEMENT BAR
4 ## .
Y DIAMETER BEND
A
24"
e FLOODPLAIN/ 7
EXISTING —
1” (nominal)
STAPLE
M ’ ¥ —
A
,* 2 1

Y

ST—1

ANCHOR OPTIONS

NOTES:

1. IN AREAS TO BE WATTED, ALL SEEDING, SOIL
AMENDMENTS, AND SOIL PREPARATION MUST BE
COMPLETED IN ACCORDANCE WITH THE PROJECT
SPECIFICATIONS PRIOR TO PLACEMENT OF COIR
FIBER MATTING.

2. REBAR OR STAPLES WAY BE USED IN PLACE OF

WOODEN STAKES AS DIRECTED BY THE ENGINEER.

NOT TO SCALE
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FROCT REFERENCE NG, SHEET B
e IS TSR
R SHEE! MO
RODADNEY DERHY MWEDEALILICE
ENGIMERR EMGINEER
INCOMPLETE PLANS -
s B MUY UEE PR RAW ADGUBITIGN .
CPRELIMINARY PLANS
i PO OBUT USE ¥DR OUNSTRUOCTION 1

$

§

REVISIONS

Paliasigp N IZ7BY sat det dge

il

P prangniia

Gk

HEAD OF — . BURY  BOULDERS BELOW BED
ELEVATION POINT - BIFFLE
P X e 27 NOM. THICKNESS WELL GRADED MIX
o TGP QF OF (50%) CLASS "A”, AND (50%) NO. §
BANK _ g ) TQE AND/OR 57 STONE
/' | ng J‘//////Ww
v ' - ROCK CROSS
: VANE
HEAD of B
A nxma ' i
B b, i, v

BOULDERS oy
foR sIze) SECTION A-A
o . ' COIR FIBER —— ~ Dmax
;; i SGCEEOLRCR S0 T Riffle *; MATTING (TYP. },
= e Q_ e fS v 113 DMBX
O ST gl o el “‘"““‘“‘“""““'"'\ :""""""‘”‘"‘
PR Wi WA iy
N eNeOslsoNr@olvoN v oK
‘é?f wwwm ww,.. e W‘ H
ROCK CROSS N AT . TOE OF R
Aﬁf o e A - RIFRLE CENTER BOULDER 2”-4 "
N ! o s
50 NG - #57 STONE
LA . = SECTION B-B
o AsL 4 RS S * — FILTER FABRIC , ,
: Ve RS VL VN 2" NOM. THICKNESS WELL GRADED
XY T RS MIX OF (50%) CLASS "A", AND
. o Gy 2SN (50%) NO. 5 AND/OR 57 STONE
N yeapER A A RATTING. (TYP)
e T HEAD P ~ 1/3 Dmax
e
PLAN VIEW
TOE
REAGH " SECTION C-C
Wbkt (ft) 12.0
Dmax (ft) 1.40
NOTE:
1. BOULDERS SHOULD BE NATIVE STONES
REACH R2 OR SHOT ROCK, ANGULAR AND OBLONG,
wkE (71 o WITH AN AXIS gmnxxmmv
bnax (78) 1,76 CONSTRUCTED RIFFLE DETAIL

NOT TO SCALE

SESE

<
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i FREECT REFERENCE WO SHEET MO

Ll DB &
W SHEET N
ROAGWAY DESIH HVDRAULICS
ENGINEER ENGINEEK

INCOMPLENE PLANS |

Do NOT USE POR B/W AOOETIN

PRELIMINARY PLANS

PO BT VSR PUE COMETBUISION

REVISIONS

PdlesmigeNUIZFBT et detdgn

HEADER ROCK ,TYP.— - SET HEADER ROCK BACK
SEE PROFILE FOR A MINIMUM OF 1/3 WIDTH
1/3 1/3 13 FLOW ELEVATION OF THE FOOTER ROCK
BANKFULL  BANKFULL  BANKFULL v
 WIDTH WIDTH WIDTH - D N AN AN ~
- — L —— O AKLE AR LG
| [ A
A —BED
; BACKFILL, TYP.— S
2 | = : "":x Q J—
= F #57 STONE, TYP. ., Jﬁ\\w EXCAVATED POOL
¥ ¥ FOOTER ROCK, TYP.
3 ¥ ~ROCKS IN VANE ARM SHOULD
: ; NOT BE GAPPED OR HAVE ANY
gggA;gzﬁn&gggcars SIGNIFICANT SPACES
—#57 STONE VAN —FILTER FABRIC, TYP.
B CONSTRUCTION ?
A
jﬁ;: 4 - ~ FILTER FABRIC SECTION A-A
& i -
g '- N Froo TIE VANE ARM INTO
4 w""\{\'”y',”w,;f‘;: o T SRR i N INTO -
\% -k . POOL N BANKFULL ELEVATION
TN Reck POOL EXCAVATED PER ROCKS
- . L E | '
- P DIRECTION OF ENGINEER T A - \
| & A h 4 4% TO 10% SLOPE WW\
- _ ¥ % - B ™
—KEY IN VANE TO BANK D S = —
MINIMUM OF AT AN BACKFILL;— . AL -
ELEVATION EQUAL TO TYP. 5 — FOOTER  _aep
%gﬂl& OR SLIGHTLY #57 STONE ~— FILTER FABRIC ROCKS
PLAN VIEW IO —ROCKS_IN VANE ARM SHOULD
NOT BE GAPPED OR HAVE ANY
BOULDER DIMENSIONS (FT) SIGNIFICANT SPACES
REACH  HEIGHT . LENGTH _ WIDTH SECTION B-B
RT 38 5 4
R2 3 5 4 NOTES:

1. DEEPEST PART OF POOL TO BE IN LINE WITH WHERE
VANE ARM TIES INTO BANKFULL.

2. DO NOT EXCAVATE POOL TOO CLOSE TO FOOTER BOULDERS.

3. CLASS "A" STONE CAN BE USED TO REDUCE VOIDS
BETWEEN HEADERS AND FOOTERS.

4. COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE

R 0 c K c Ros s VAN E DETA I L 5 géﬁgcgggﬁogggg&%gxgeg ' 3 TIMES BANKFULL DEPTH.

NOT TO SCALE

SRR

£ 2
gx\%{wn g nagrils




HAZEAT

REVISIONS

PRCIECT REFERENCE mc2, SHEET 9iE>.
Lm0 T
W SHEEY N0
FOAWAY DEBIGN HYGRAULICS
ENGINEER ENGINEER

. INCOMPLETE PLANS |
GBS OROT U8

POR RSW ACOUIBIION ¢

TPRELIMINA

8 RE USE P04

RY PLANS

CCHPTRUOTIN

OF EXISTING CHANNEL

PLAN VIEW

NEW STREAMBANK SHALL~
BE TREATED AS
SPECIFIED IN PLANS

EXTEND CHANNEL BLOCK
MIN. OF 1FT BEYOND INVERY
OF EXISTING CHANNEL

FLOW

UNCOMPACTED — ,

BACKFILL 1.5
& Win. 10" FINISH GRADE
o515 o 51 ¥

SECTION B-B
STREAM PLUG

NOT TO SCALE

CHANNEL—
INVERT gy
A compacTeD — . ~— COMPACTED |
BACKFILL T N A-A N BACKFILL
- IMPERVIOUS SELECT :
MATERIAL (SEE PROJECT
SPECIAL PROVISIONS)
\m FT MIN. ,
3 , LENGTH UNCOMPACTED
1 BACKFILL 1\
® ,
T
. i
COMPACTED
BACKFILL

NOTES:

1. CHANNEL BLOCK SHALL BE INSTALLED IN ACCORDANCE WITH THE

PROJECT SPECIFICATIONS,

2. BLOCK SHOULD BE INSTALLED AT THE INTERFACE BETWEEN EXISTING
CHANNEL AND PROPOSED CHANNEL.

3. BOTTONM OF BLOCK 88013&0 BE A MINIMUM OF 1FT BELOW THE INVERY
OF THE ﬁXIS‘ﬁR& CHANNEL

4. BLOCK SHOULD EXTEND A KX!I?M OF 3FT BEYOND THE LIMITS OF THE
EXISTING STREAM CHANNE

5, INSTALL EROSION 99?31“30!. "MATTING AND SEED IN ACCORDANCE WITH
THE PROJECT SPECIFICATIONS IMMEDIATELY AFTER GRADING,

8. g&l‘gﬁz %F:LL TO EXTENT POSSIBLE OR AT THE DIRECTION OF

WNEen gronmstalbemg IR BT et detadyn

PEL IR
BAY
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Dlleasg 287 ms detdgn

PROHELY REFEREMCE ML) SHEEY N,
20 E 2
B SMEET wih,
BUSAIRNEY DESWGRE HFDRALILICS
EPGINEER ENGINEER

CINCOMPLETE PLANS
LB NOT USE POR RS t

¥ ACKAISITINN

“PRELIMINARY PLANS

P BT USE POR OURETRUTION

FowyE DO LD

£42708
%

47,50

INLET WITH HEADWALL

PIPE WITH BAFFLES
FARM PATH CROSSING
U-2707 CLEMMONS, NC

;\,wf&;w»ssaw -2 WG /

o BEREBIOT e

R i e "

\¥‘

Ve - o ——

AR5~ S m"‘ms&z@c L s

N By om0

e JA AT :
- . e 61960
Wa e®? s Wh L
e *w 00

- OQUTLET WITH HEADWALL

. 20 ‘%
K WiEH

e K LOMEN
B4 DUTEY

PROFILE WITH CROSS SECTIONS AT BAFFELS

ﬁ i

e

3 2 i
e n i AN

i3]

%:

3%

PLAN VIEW
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REVISIONS
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T RGADWAY Dk HODRAULICS
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D INCOMPLE

D0 WET URE POR

TE PLANS

4w ACRUITION

PRELIMIN

Pls BOT UBE RO

RY PLANS:

SDUBFRUCTION

LIVE STAKE

DETAIL

P

&

LIVE STAKE

SVE SUTTING

Goemlmm, HANMETES

Ana, o DY BOt-4EC »—\

H
£ 53
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REVISIONS

PLANTING DETAILS

LIVE STAKES PLANTING DETAIL

LIVE STAKE

SOUARE T \

iy b

Bl F Al UPEARDE M

™

LVE CUTTRG
A 7Y g p——

\“‘ Dok Tepr
g

B DT BEdE e

4420
;gz‘.%{w%s g?wm?sta%‘f}emgn\ii??8? wmt dntdgn

e, £ RS TR PRUPUBED
STREAMBED

£

ANK STABLZATION WITH (WE STAK

H#ITE
JVE BTARED SmaL. BE DREM UNYE APPROXBATEL" B4
@ avE AVARD W WITHE OROUD

BAREROOT PLANTING DETAIL
DIBBLE PLANTING METHOD
USING THE KBC PLANTING BAR

PROILT REFLREMUY NG, BHEEY 03,

LIETH e

B GHEET NG,

RCADWAY DESIGHN PERALILICS

EMRGHNEER EMGINEER

N | NCOMPLEEE PLANS -

TYPE 1 STREAMBANK REFORESTATION SHALL BE PLANTED 3 FT.TO 5 FT. FRELIMINARY PLANG
ON CENTER. RANDOM SPACING, AVERAGING 4 FT.ON CENTER, [ 30Nt v rop comTRUCTION

APPROXIMATELY 2724 PLANTS PER ACRE. 1

TYPE 2 STREAMBANK REFORESTATION SHALL BE PLANTED 6 FI.TO 10 FI.ON

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

NOTE: TYPE 1 AND TYPE 2 STREAMBANK REFORESTATION SHALL BE

PAID FOR AS "STREAMBANK REFORESTATION”

STREAMBANK REFORESTATION TYPICAL

STREAMBANK REFORESTATION

TYPE 1
50% SALIX NIGRA

50% CORNUS AMOMUM
TYPE 2
25% FRAXINUS PENNSYLVANICA

25% QUERCUS PHELLOS
25% QUERCUS MICHAUXII
25% BETULA NIGRA

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

BLACK WILLOW 2 ft- 3 ft LIVE STAKES
SILKY DOGWOOD 2 fi- 3 ft LIVE STAKES

GREEN ASH 12 in - 18 in BR
WILLOW OAK 12 in - 18 in BR
SWAMPCHESTNUT OAK 12 in ~ 18 in BR
RIVER BIRCH 12 in - 18 in BR

" SEE PLAN SHEETS FOR AREAS TO BE PLANTED

CENTER. RANDOM

(" STREAMBANK REFORESTATION

DETAIL SHEET

KODOT - ROADSIDE ENVIRONMENTAL UNIT
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SRS

ALIGNMENT DATA
REACH 1

SRRSO
BROIECT BEREREMCE WU SHERY W0,
N ALN
B SHERT 10,
REAEPHAY SRS HYDRAAICY
EpiGIEER BribIRER

PRELIMIN

P RO TR PO

INCOMPLETE PLANS
B BT USE HOR FN ADCUISITION
RY PLANS

Z
rwzx?itmwﬂt&i\i}as;gn\{ﬁ??ﬁ? vt dniadgn

e
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March 6, 2012

Mr. Gregory J. Thorpe, Ph.D.

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: EEP Mitigation Acceptance Letter:

U-2707, Clemmons — SR 3000 (Idols Road) Extension from SR 2999 (Hampton Road) to
US 158, Forsyth County

The purpose of this letter is to notify you that the Ecosystem Enhancement Program (EEP) will provide the
compensatory stream and riparian wetland mitigation for the subject project. Based on the information supplied by
you on March 2, 2012, the impacts are located in CU 03040101 of the Yadkin River basin in the Central Piedmont
(CP) Eco-Region, and are as follows:

Yadkin Stream Wetlands Buffer (Sq. Ft.)
03040101 . Non- Coastal
CP Cold Cool Warm | Riparian Riparian | Marsh Zonel | Zone?2
(fi‘;‘t'/’::r‘:s) 0 0 0 0.81 0 0 0 0

EEP commits to implementing sufficient compensatory stream and riparian wetland mitigation credits to
offset the impacts associated with this project as determined by the regulatory agencies in accordance with the N.C.
Department of Environment and Natural Resources’ Ecosystem Enhancement Program In-Lieu Fee Instrument
dated July 28, 2010. If the above referenced impact amounts are revised, then this mitigation acceptance letter will
no longer be valid and a new mitigation acceptance letter will be required from EEP.

If you have any questions or need additional information, please contact Ms. Beth Harmon at 919-715-

B Bl

Michael Ellison
EEP Deputy Director

1929.

Sincerely,

cc: Mr. John Thomas, USACE — Raleigh Regulatory Field Office
Mr. Brian Wrenn, Division of Water Quality, Wetlands/401 Unit
File: U-2707

Restoring. En/zmcmg Protecting Our State ﬁ%";%

North Carolina Ecosystem Enhancement Program, 1652 Mail Service Center, Raleigh, NC 27699-1652 / 919-715-0476 / www.nceep.net



May 20, 2004

Subject: Draft Minutes Interagency Hydraulic Review Meeting on May 19, 2004, for
U2707, Forsyth County.
Team Members: Participants:
Eric Alsmeyer — USACE (Present) Marshall Clawson — NCDOT Hydraulics
John Hennessy— NCDWQ (Present) ..
Elizabeth Lusk — NCDOT PDEA ONE
Marla Chambers - NCWRC (Absent) :
. Colista Freeman — NCDOT PDEA
Marella Buncick — USFWS (Absent) Rick M Mulkev Enei &C Jtant
Christopher Militscher — USEPA-Raleigh (Absent) v - oore — VILKCY “ngIneers & Lonsuitants
. David Scheffel - NCDOT Design Services
Carla Dagnino — NCDOT PDEA (Present) Malcolm Wat NCDOT Desien Servi
Brian Wrenn-NCDWQ (Present) o a’som — CS1gn ServIces

Michael Bright - NCDOT Design Services Utilities
Anne Gamber — NCDOT Hydraulic

The meeting began at 1:20. The project is located in the Yadkin — Pee Dee River basin which is not
subject to the Buffer Rules. The project is a new location for Idols Road. The meeting began with a
discussion as to the status of the project within the merger process. A meeting will be held on site
to evaluate an on site mitigation location and to discuss the 4A and 4B concurrence points(separate
meetings). We request that team members visit the project for review of on-site mitigation.
Following is the comments:

Culverts under railroad: USACE has not verified the non-jurisdictional streams for this project.
River: The Bridge will span the creek and no deck drains will discharge directly into surface water.

The bridge will also avoid impacts to the parallel sanitary sewer line. The relocated channel is to tie

to the unnamed tributary. Capacity analysis will need to be performed for the tributary and the pipe
under the farming path.

The meeting was adjourned.



Subject:

Meeting Minutes from 4C Permit Drawings Review

September 14, 2011 for U-2707 in Forsyth County

Team Members:

John Thomas-USACE
Marella Buncick-USFWS
Marla Chambers-NCWRC
Chris Militscher-EPA
Amy Euliss-NCDWQ
Felix Davila-FHWA
David Harris-REU

Ron McCollum-Roadway
Mack Bailey-Structures
Beverly Robinson-PDEA
Rachelle Beauregard-NEU
Keith E. Raulston-Division 9

(present)
(present)
(present)
(present)
(present)
(present)
(absent)
(absent)
(absent)
(absent)
(present)
(absent)

Participants:

Marshall Clawson, NCDOT Hydraulics
Jonathan Scarce, Mulkey E & C
Matthew Harvey, Mulkey E & C
Emmett Perdue, Mulkey E & C

Felix Davila, FHWA

Mark Laugisch, NCDOT NEU

John Bailey, NCDOT TPB

Tris Ford, NCDOT PICS

Michael Penney, NCDOT PDEA

Chris Militscher, USEPA

Amy Euliss, DWQ

Kent Boyer, NCDOT Div. 9

Marla Chambers, NCWRC

John Thomas, USACE

Rachelle Beauregard, NCDOT NEU
Byron Moore, NCDOT NEU

Mike Stanley, NCDOT TIP

David Clodgo, NCDOT Roadway Design

Introductions were initiated by Marshall Clawson. Introductions were made by all in
attendance. Jonathan Scarce proceeded with the review.

General

e The project is being constructed on new location.
e Muddy Creek and two Unnamed Tributaries to Muddy Creek are the major streams

crossed within the project.

e All waters within the project are listed as class C, and are listed on the 303(d) list of
impaired streams for copper, ecological/biological integrity benthos, and zinc.
e Project falls within the Yadkin Pee-Dee River Basin in which riparian buffer rules are

not applicable.

e The project has one major structure, which is a bridge.
e Add Grass Swale information under the BMP list in the Stormwater Management

Plan for all applicable permit sites

Sheet 6 (Site 1)

e Impacts in wetlands from mechanized clearing at the outlet of the 48" pipe under the

Rail Road.




The tail ditch at the outlet of the 48” smooth steel pipe will be flared for diffused
flow.

It will be investigated to see if the bore pit for the 48 smooth steel pipe can be
located on the north side of the Rail Road in order to prevent further impacts to the
wetland at the pipe outlet.

Structure 13 will be revised to tie into Structure 12, due to Preformed Scour Hole at
Structure 13 being inside the Rail Road Right of Way.

Sheet 8 (Site 2)

Fill in surface water from roadway fill.

The 48” pipe will be re-aligned to outlet at the inlet of the 48” smooth steel pipe. A
bench will be installed at the inlet of the existing 24” pipe so that it will act as a high
flow pipe.

At the outlet of the 48” pipe under the Rail Road bank stabilization will need to be
added along with the rip rap pad, in order to prevent scour in the stream.

NEU is going to check on the status of the Jurisdictional Stream call at the outlet of
the 24” and 48” pipes.

Coordination with the Rail Road will be handled by others, not NCDOT Hydraulics.

Rip rap needs to be added to the lateral base ditch from —L- Sta. 66+50 to Sta. 68+45
Lt.

Sheet 8 & 9 (Site 3)
[ ]

The wetland impacts shown at the beginning of stream mitigation will be removed.
The stream impacts occurring at Site 3 will be removed up to the proposed fill slope
on Sheet 9.

The existing channel on the southeast side of the roadway alignment will be retained
in order to serve as an outlet for the lateral ditches on the left and right sides of the
roadway alignment. Due to the reduced drainage area from the stream mitigation no
channel improvements will need to take place in the existing channel.

The status of Right of Way for the stream mitigation is currently being investigated.

Sheet 8 & 9 (Site 4)

Permanent fill in wetlands will occur over a large portion of wetland; therefore, the
entire wetland will be shown as a total take.

Due to the roadway super elevation the drainage cannot be re-routed to the other side
of the road to prevent impacts to the wetlands.

The lateral base ditch on the right side of the proposed road will be analyzed to see if
it qualifies as a grass swale.

Sheet 9 (Site 5

The proposed site includes 2@66” RCP to incorporate a 5-yr design

After discussions, it was determined the farm path would not require a 5-yr design
and therefore modifications to the design to allow fish passage and to mitigate for a
potential headcut upstream should be investigated.



e In the days after the meeting, NEU has investigated two alternatives to solve the fish
passage and headcut problems. The first alternative is to replace the 2@66” RCP
with a single aluminum pipe with baffles. The second alternative is to continue the
proposed mitigation alignment straight ahead so that is ties directly into Muddy
Creek. This solution would require a crossing in a different location where grade and
channel size could be controlled.

Sheet 9 (Site 6)

e Bank stabilization at the outlet of the lateral base ditch is not in the stream bed,
banks only.

e It will be investigated to see if a bio retention area can be integrated into the storm
water design, in place of a portion of the standard base ditches. NEU was going to
provide Mulkey E & C with a sample project showing a bio retention area in a
similar situation.

Meeting Adjourned.



NEPA/404 Merger Team
TIP Project No. U-2707
Federal Aid No. STP-3000(1)
State Project No. 8.2624101
WBS Element 34845.1.1

Proposed Idols Road Extension
From SR 2999 (Hampton Road)
To US 158 (Clemmons Road)
Forsyth County

Purpose. of Packet:
The purpose of this packet is to submit information to the Merger Team in order
to reach concurrence onPoint 4a, Avoidance and Minimization for
TIP Project No. U-2707.

Contents:

I.  Project Purpose and Need
Il.  Project Description

III. LEDPA

IV. Summary of Impacts

V. Bridging Review

VI. Avoidance and Minimization

Project Development Engineer: Colista S. Freeman, P.E.
(919) 733-7844 ext. 227
csfreeman@dot.state.nc.us



I.  Project Purpose and Need

The purposes of the proposed project are:

+ Provide an improved connection and upgrade level of traffic service from
southern Clemmons and northern Davidson County to Winston-Salem.

+ Route through traffic and truck traffic off of Hampton Road, which consists
of residential development, poor sight distance, and inadequate turning
radius at its intersection with Idols Road.

+ Improve access to existing and planned development in the project area,

which currently must rely solely on Hampton Road, a residential street, for
transportation services.

Without the extension, Hampton Road will operate at a level of service (LOS) F
in the design year 2025.

II.  Project Description

The North Carolina Department of Transportation (NCDOT), Division of
Highways, and the Federal Highway Administration (FHWA) propose to
construct a two-lane facility with shoulders on an estimated 100-ft right of way
on new location from SR 3000 (Idols Road)/SR 2999 (Hampton Road) to US 158
(Clemmons Road), in Forsyth County. The 2002-2008 NCDOT Transportation
Improvement Program (TIP) includes a total funding of $8,490,000 for the
project, including $7,000,000 for construction, $950,000 for right of way, and
$540,000 for prior years’ costs.

This proposed action also includes realignment of the Idols and Hampton Roads
intersection, at the project’s southern terminus. A new structure will replace
Bridge Number 109 on Hampton Road to enable the intersection improvement
and increase vertical clearance over the Norfolk Southern Railroad. New traffic
signals will be installed at both project termini. It is also recommended that
AASHTO standard 4-ft wide paved shoulders be provided to accommodate
bicycle safety. In addition to roadway improvements, the replacement of Bridge
No. 109 would include 4-ft offsets between the rails and the travel lanes and
1372-mm high rails for AASHTO standard bicycle safety accommodations.

III. LEDPA

Four new location alternatives were studied. Alternative B was selected as the
Least Environmentally Damaging Practicable Alternative (LEDPA).



Alternative B

Alternative B begins at Idols Road/Hampton Road, just north of Bridge #109.
Alternative B uses the same termini as Alternative A with a different alignment.
This alternative parallels the Norfolk Southern rail lines, approximately 100 ft to
the northwest, for the full length of 2.0 miles. The proposed alignment consists
of a two-lane shoulder section, with 12-ft travel lanes on an estimated 100-ft right

of way. Bicycle accommodations are recommended in the form of 4-ft paved
shoulders. No sidewalks are recommended.

Construction of Alternative B will not impact jurisdictional wetlands. However,
impacts to surface waters are anticipated. Alternative B will cross UT1, UT3, and
Muddy Creek; however, a recommended 900 ft of stream rechannelization for
UTS3 results in one recommended bridge crossing all streams. The bridge would

cross UT1 and Muddy Creek at the convergence. The estimated stream impacts
are 1362 linear ft for Alternative B.

IV. Summary of Impacts

Table 1 summarizes the impacts associated with the recommended alternative,
~ Alternative B.

Table 1: Impacts Associated with U-2707

Environmental Resource Alternative B
Archaeological No Resources
Architectural No Adverse Effect
Natural :

¢ Stream Impacts 1362 feet

¢ Non-jurisdictional 0.07 acre

wetlands

e Biotic Communities 51.5 acres
Farmland No Resources
Noise/Air 4 residential, 1 business noise impacts
GeoEnvironmental 1 underground storage tank site
Project Cost $7,863,000

Socioeconomic 3 residential relocations




V. Bridging Review

Table 2: Hydraulic Recommendations
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UT3 | Pipe 165’ C | N/A | 660ft P 5 x 0.25'

V1. Avoidance and Minimization

Alternative B, the recommended alternative, avoids impacts to UT2, one of three
tributaries to Muddy Creek in the project area. Alternative B also minimizes
impacts to Muddy Creek and UT1 by spanning the two streams at their
convergence with a single bridge. Although stream rechannelization will be
required for UT3 in the area of the proposed bridge, it has been noted by Merger
Team members that the existing stream is degraded and would likely benefit

- from relocation with natural stream design.

Habitat fragmentation is also minimized by Alternative B, since the alignment
runs close to and parallel to the existing railroad right of way for most of its
proposed length.

As a project commitment, tree removal will be minimized between the railroad
right of way and the edge of pavement in the area of the historic property, Hanes
Farm. As aresult, Alternative B was determined to have No Adverse Effect on
the Hanes Farm.




Merger Project Team Agreement

Concurrence Point 4a: Avoidance and Minimization

Project Description: Proposed Idols Road Extension from SR 2999
(Hampton Road) To US 158 (Clemmons Road) in
Forsyth County

TIP Project No.: U-2707

Federal Aid Project No.: = STP-3000(1)
State Project No.: 8.2624101
WBS Element: 34845.1.1

The Project Team has concurred that avoidance and minimization has been
adequately demonstrated for Alternative B for TIP Project U-2707.

USACE Date
FHWA Date
NCDOT Date
USFWS Date
EPA Date
NCWRC Date
NCDCR Date

NCDWQ Date







Merger Project Team Agreement

Concurrence Point 4a: Avoidance and Minimization

Project Description: Proposed Idols Road Extension from SR 2999
(Hampton Road) To US 158 (Clemmons Road) in
Forsyth County

TIP Project No.: U-2707

Federal Aid Project No.:  STP-3000(1)
State Project No.: 8.2624101
WBS Element: 34845.1.1

The Project Team has concurred that avoidance and minimization has been
adequately demonstrated for Alternative B for TIP Project U-2707.
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NCDCR Date
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STORMWATER MANAGEMENT PLAN

August 24, 2011

Project: 34845.1.1 (U-2707)

Forsyth County, North Carolina

Hydraulics Project Engineer: Jonathan Scarce, PE (Mulkey Engineers and Consultants)
NCDOT Hydraulics Project Engineer: Marshall W. Clawson, PE

Project Description:

This project consists of the construction of a two-lane shoulder facility on new location
near Clemmons. The project begins at the intersection of SR 3000 and SR 2999 and ends
at US 158. For safety purposes, the replacement of bridge #109 over the Norfolk
Southern Railroad and the reconfiguration of the intersection of SR 3000 and SR 2999
and all approaches are proposed. The overall length of the project is 2.01 miles.

Environmental Description

This project is located in the Yadkin-Pee Dee River Basin, for which no buffer
regulations have been implemented. Muddy Creek and two Unnamed Tributaries to
Muddy Creek will each be crossed once by the proposed action. Muddy Creek is listed
on the NCDENR classification list as Class C and is listed on the 303(d) list for impaired
streams for copper, ecological/biological integrity benthos, and zinc. Neither High
Quality Waters (HQW), Water Supplies (WS-I or WS-II) nor Outstanding Resource
Waters (ORW) occur within 1.6 km (1.0 mi.) of project.

Roadway Description:

The proposed roadway cross section is a 2-lane facility, consisting of 12 foot travel lanes,
4 foot paved shoulders and 4 foot grass shoulders. The project drainage system consists
mainly of ditches and cross pipes.

Shoulder berm gutter was utilized in areas of high fill and/or excessive runoff. In these
instances, the runoff was collected in a 2GI and discharged into either a ditch or a pre-
formed scour hole.

Curb and gutter was utilized at the end of the project to tie to existing curb and gutter. In
this case, a storm system was used to collect the runoff and discharge at existing outfalls.

Best Management Practices and Major Structures:

The primary goal of Best Management Practices (BMP’s) is to prevent degradation of the
states surface waters by location, construction and operation of the highway system. The
BMP’s are activities, practices and procedures taken to prevent or reduce stormwater
pollution. The BMP measures used on this project to reduce stormwater impacts are:

Page 1 of 3



Stormwater Management Plan 8/24/2011

e Major Structure
A bridge will be placed from —L- Station 88+05 to —L- Station 92+45.
There are no proposed bents in the channel. No deck drains will be
allowed to discharge directly into Muddy Creek.

A “No-Rise” Certification was obtained in the design of the Bridge
Crossing of Muddy Creek on New Alignment of SR 3000. Technical data
supports that there will not be an increase to the 100 year flood elevations,
floodway elevations and floodway widths on Muddy Creek at any

published or unpublished section in the Flood Insurance Study, outside of
NCDOT Right of Way.

e Preformed Scour Holes
Preformed Scour Holes were used in order to provide diffused flow from
the storm drainage picked up in the shoulder berm gutter. These structures
are located at the following locations:

= -L-Sta. 18+47RT

-L- Sta. 21+65 RT

-Y- Sta. 12+70 LT

-Y- Sta. 13+10 LT

-Y- Sta. 15+54 LT

-Y- Sta. 18+66 LT

-L- Sta. 87+70 LT

o Natural Stream Design

The relocation of UT 1 to Muddy Creek is designed in accordance with
Rosgen techniques for natural stream design.

e Rip Rap Pads
Rip Rap pads will be used in order to dissipate energy and reduce

velocities at pipe outlets and ditch outlets into the wetlands. These
structures are located throughout the project.

e Cross Pipes
Cross pipes will be buried a minimum of 20% of the diameter of the
proposed pipe size, up to and including 48” pipe, then 1 foot thereafter.

e Grassed Swale Locations
Grassed Swales were used in order to reduce flow velocities and filter
pollutants from highway runoff. These structures are located at the
following locations:

= _L-73+00 to 83+50 Rt. (Side slopes are 2:1 due to Right of Way
restrictions caused by the Rail Road).

Page 2 of 3



Stormwater Management Plan 8/24/2011

-L- 91+00 to 93+50 Rt (Due to site constraints on the longitudinal

slopes water quality rock checks will be installed on some portions

of the grassed swale, to attain V, less than 2 ft/s.)

= -L-92+06 to 96+00 Lt (Due to site constraints on the longitudinal
slopes water quality rock checks will be installed on some portions
of the grassed swale, to attain V, less than 2 ft/s.)

= -L-92+06 Rtto 92+06 Lt

Page 3 of 3
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s &F -L- STA. 48+50/ TO STA.50+60 LT LT = 0669 LT = 10669 L = 102843
w STANDRREDTQ}\%E DITCH STANDREDTQAEEGE%TCH ST = 5335 ST = 5335 T = 54141
n DETAIL 6E (Not to Scale) (Not +o Scale) DETIAILC R = 133000
2 STANDARD BASE DITCH Jatural Notura Naturg GTioiTeH SE = 006
£ (Not to Scale) y y Ground 3 Ground Fromt Permit Dl’aWing
L Natural Notur s q Ditch
o Toonng Y o —haturg Min. D = 1.0 Ft. ) Min.D = LO Ft. Natural <@ Siope
/g W Fllter Fabric Vox. d = 10 F1. Filter Fabric Mox. d = 10 Ft. Ground SheetLof ‘5
g Lﬁ-l Mln.g -;% ;: ® When B is< 6.0° B =4.0Ft. * When B Is< 6.0’ B =3.0Ft. Min. D = LOFt.
g§ - Type of Liner = CLASS "FRIP RAP Type of Liner = CLASS 'B'RIP RAP
N -L- STA.50+I5 RT
323

L STA. 49+75 RT - STA 50760 LT -L- STA. so+ro TO STA.5H+50 LT
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A CHORD /RN

S PROJECT REFERENCE NO. SHEET NO.

u-zror 6

RW  SHEET NO.

ROADWAY DESIGN HYDRAULICS

HEADWALL

ENGINEER ENGINEER

INCOMPLETTE PLANS

DO NOT USE FOR R/W ACQUISITION

Ne PRELIMINARY PLANS

/\/ADGRID DO NOT USE FOR CONSTRUCTION

15" CSP W/
2 ELBOWS

.
— ]

37+70.00 -L-
85.00
67.56

50’ O

39+|5.00 -L- /
85.00
59.80

48" SMOOTH EE‘P
STEEL PIPE

W 8.625"

WALL THICKNESS

e — e —

\
CL. “1” RIP RAP
_W/FILTER FABRIC LINER

EST. 26 TONS
EST. 50 SY FABRIC

40+90.00 -L-

& | é?é“ﬂmscm\ﬂ-ﬁiw -

159.74
40+40.00 -L-

165.00

59.55

Q10=45.5cfs
V10=1.97fps

SITE 1

GRAPHIC SCALE

IO0.00’

i ey 145.00
MO 88

O+85 O\Li CL. "V RIP RAP
WFILTER FABRIC LINER

40+70.00 -L-

X ¥ —

9 l@é 97 %;%I@ESTM S..
ﬁgo\toﬁ ¥ 3 L\k | EST. 26 TONS

A1400.00 -L- EST. 50 SY FABRIC

185.00

STANDARD BASE DITCH
W/CLASS “I"RIP RAP

200.00

EST. 1 TONS
EST. 2 SY FABRIC
SEE DETAIL 6C

DETAIL 6A

SPECIAL LATERAL BASE DITCH
(Not to Scale)

Natural ol :
Ground s v bk @ A

: D /\(\‘O Slope
Filter Fobricf B Min. D =2.0Ft.

Max. d =2.0 F+.
B =5.0F+.

Type of Liner = CLASS "B"RIP RAP

-L- STA. 36+00 TO -L- STA. 38+00 LT

\

—_—
EXISTING R/R RIGHT oF

Permit Drawing
Sheet_4__of 1S

LENTZ PROPERTY MANAGE

DETAIL 6B
SPECIAL LATERAL BASE DITCH

(Not to Scale)

Natural
Ground

-L- STA. 38+00 TO STA. 40+65 L
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PROJECT REFERENCE NO. SHEET NO.
u-2ror 8
’ RW SHEET NO.
100" o 100 200 300 ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

GRAPHIC SCALE

m DENQTES FILL IN
V55 SReAER Wiiss ™

INCOMPLETTE PLANS

DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

S \\"*——ZZ;Z/
T DR ST N

STREA” A

\"‘\ *s%/ *
R \.A R ¥

oE
y g
__EONA W, BINGHAM

68+05.00 -L-

/ </
145.00 s /

STD. BASE DITCH 4
W/CLASS “I'RIP RAP / F

68+05,00 -L- LSS o o 2 / d

160.00 EST.100 SY FABRI N~ 3 X
EST.175 CYORDEN, ~

ﬁg;%s.oo -L- SEE DETAIL 8%y % POT Sta.7/47803 —-L- =
0 NN P + - -
Tean00 -L s\ YPOT Sta.ll+98.07 —-DRI

110.00 O\ Qe 06°1141.92"

LAT “V” DITCH
K 68+35.00 -L- 72+26.26 -L- EST.187 CY DDE PT Sta. 77 7 - S

67+85.00 -L- ’ 10.00 M N 110.00 /RN SEE DETAIL 8¢ Sta. 171692 L S=~—
CL "B” RIP RAP 130.00 A& R . LIEANS G
WFILTER FABRIC LINER e 68+50.00 -L- \W a
EST.2 TONS ¢ Q (2 110.00 ‘Y, A
EST.7 SY FABRIC 67+70.00 -L-| » k\ - (R

135.00 AN D,
LAT BASE DITCH

EST.137 CY DDE
SEE DETAIL 8H

LAT BASE DITCH
EST. 245 CY DDE
. SEE DETAL 8A

S S ----IVA'A"III --\“I----I--- e

PM

g:/\?‘(%\qlelauhcs\PERMITS_Env1ronmental\Drawnr\gs\U27@7-hgd_prm_psh_@&dgn

——— {250 Wy N CL. "B" RIP RAP
AW \ WHILTER FABRIC LINER |
NS AN ST~ @ BEBD
" CLA1" RiP RAP \ \{£§53 WD e
ILTER FABRIC LINE A” AN x X e T o
EST. 49 SY. cc=t = 7 N \ \SPEC. LATXY DITCH
x FST26—TONS X $EEC. 1A o
- T EST.50 SY Fapuc  HEADWALL VV@ \ \  SEE DETAIL 8E HANES HOUSE"
EXISTING R/R RICH! _/ ué \ 68+85.00 ~L- HISTORIC PROPERTY
so mseomen N / s ¥ 105.00 DO NOT DISTURB —_
SITE 2 W/CLASS “I" RIP RAP w \\ BORE AND JACK PT o
EST. 14 TONS _/ \ 48" SMOOTH  STEEL PIPE DETAIL 8H
EST. 25 SY FABRIC COLLAR \ g, V0.625" WAL THICKNESS LATERAL BASE DITCH
EST. 20 CY DDE 68+80.00 -L- (Not to Scale)
SEE DETAIL 88 164.09 -
carsson -/ :
68+45.00 -L- <« CL. “I” RIP RAP Slope
163.54 WFILTER FABRIC LINER Min.D = 1O Ft.
EST. 60 SY Filter _
68+75.00 -L- EST. 33 TONS Fabric Max.d = LO Ft.
300.00 w EST. 62 SY FABRIC * When B is< 6.0 B = 2.0Ft
68+65.00 -L- b = 5.0Ft
315.00 \\ Type of Liner = CLASS *B*RIP RAP @
DETAIL 8B \— 6940500 -L SEE DETAIL 8G
\G9+ -
DETAIL 8A 305.00 _ _ | = KEITH HAROLD HASTINGS
LATE(FmI; 3‘?&.3'““ INLET { N(%UI(';ESIQ.LYP'CAL DRl N L PATRICK OMAR DODSON
b - Pl Sta 114+20.93 Pl Sta 12+5065 Pl Sta 74+80.95
Slope = 36°00' 350'(RT) = 819 408" (RT) = |02/ 10.0"(RT)
Min.D = 1O Ft citar £ D = 2806 147" D = 608 5.4 D = 47 25,
B - 2.0Ft irer Fobrie Min.D = LOF | L = [28/3 L = 13547 L = 5782l
b = 5.0 Ft. Max.d =LOFt.| 1 = 6626 , T = 6785 T = 28989
* When B is< 6.0° B =s0Ft.| R = 20387 R = 93200 R = 320000
Type of Liner = CLASS 'IRIP RAP SE = NC SE = NC SE = 004 P 't D
DETAIL 8G ermi i
DETAIL 8C DETAILBE TOQ Plc)AljlfC%EN RIP RAP AT EMBANKMENT ranng
ST A5 o OETALD Dk iy T Sheet G of [4
o ¢ Scale! —
(Not to Scole) 33 RS _SF=== ‘a
Fill a1 Siope Ditch 5
Gy o g bes wen— s .
. - Min.D = 1.0 Ft. Notural Siope Fiiter 0.0 %
Filter Fabric Mox. d = L0 Ft Ground Min.D = 1.0 Ft. d =2.0Ft Fabric Est. 3 Tons I
* When B is< 6.0° B =5.0Ft Min. D = LOFt. b =5.0Ft. Type of Liner = CLASS 'B'RIP RAP Type of Liner = CLASS 'F RIP RAP
Type of Liner = CLASS "I RIP RAP

\
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20l

B,

\ K}
\ \ % PROJECT REFERENCE NO. SHEET NO.
\,; . %, u=2ror 8
100 [ 100’ 200" 300 \ ﬁB 33 3B RW SHEET NO.
_ e ROADWAY DESIGN HYDRAULICS
T ey — AR S e e
GRAPHIC SCALE / \ \<§ N Xz}
\ - Y
DENQTES FI %, INCOMPLETE PLANS
WIA wE‘?LANbL N %’b - \\ \{3‘ &3 63 @ DO NOT USE FOR R/W ACQUISITION
6,
7 7] DENQTES IMPACTS IN % {5\ R PRELIMINARY PLANS
V55 SRR W \>~° B\ \\ 3 N DO NOT USE FOR CONSTRUCTION
RN
n 3 e W;.:;g/
T RS 7~ STRE,
\ \ 22 TR ¥ A ,k\ A A -~
\ 1 S/ + N
RV > .\k « -
\ __~GEDNA W. BINGHAM Sl o
- o |
| e
/ é) <3/ I
| SEE MITIGATION PLANS 3 TRl
{3/ g
F - \
68+05.00 -L- / /a : ;
145.00 /e / —
STD. BASE DITCH /’
68+05.00 -L- WICLASS TRIP RAP S LShd
160.00 EST. 100 SY FASK) o3 T © s
175 DE™ S
67+95.00 -L- N - N
110.00 SEE DEPMLEQS, POT_8ta.714r8 - A e )
. N 0T | Sta.lI#98.07 —DRI- v A
67+85.00 -L Sy ! y sy
G_,II(;.OO 68+35.00-L- N 4492 L YNy 1202608 LAT "V" DITCH
+85.00 -L- +26.26 -L- EST. 187 CY DDE
CL."B" RIP RAP 130.00 e 10.00 N g 00 SEE DETAIL 8 | PT_Sta. 7T7#69.27 _ 11+69.27 -L-
WFILTER FABRIC LINER < B 68+5Q.00 bz N 10:00
EST.2 TONS <, 110.00 \
EST.7 SY FABRIC 67+70.00 -L-| W R S 240528L-X3/ 7
135.00 \ 0 i JB~ _PC Ska. 7119, R
LAT BASE DITCH CUT DiYCH W& /
EST.137 CY DDE ¢ \ / =z
SEE DETAIL 8H ~ EE DETAINGD N % N F
X e ———
- \\\ N — —_ /i II — - —_— S —— =
- —— » TSN L T T =
——— - - T —
3 ; - P \ ik A A Y T
5, > Tl ] N ar
W+ L ] S . . <I= 08 229" ¢
21 Gl FS. B > S T T B S ) o — N
pay \e) - , 261
T i @
h 0
I E S NV \/ 2 N — - =
(@) N F Fs. 3G = o ! @)
—~ %) \ o e _— VA i LAT BASE DITCH = S
- 15’ WO LS5 EUSTREG R/R_RIGHT OF WAY < EST. 245 CY DDE LL‘
<C 7% N — ~_ i SEE DETAIL 8A ol N -~
= | —— e EC_GRADE CUT D . AR B BW Qs WILTERSEABRIC  LINER , NS
-~ E SEE DETAIL 8D ; A ) EST. 2 15" CSP
67+00:60 -L- e s v A N it Ry 2 oF FaBRiC 2 ELBOWS ~ N
| 55 = = ~ S o%\ | — X &
v . WP ) 8 66.91 RRBENAL \ = 2R 2 H I <
(OTECTION A = o
W A i i n — 1 < Z T ’Q\) ('B
- T "X\ -
- =52 ‘ 721 R \ — 718 vl S 22 T
; oRE o ABRIG 71 . 2 NORFOLK S0 ' !
72 A - 3 WD BN 7 71 -
" X X TSTING R/R RIGH Y \ \/—’\-—v__ Y
- EST. 49 SY. o SreC ATy prcn 2 \ - : |
— HEADWALL 17 DE
s /R ROWT OF WAY EST. 50 SY FABRIC SEE DETAIL 8E \ : e 3 _,
w; \68+85.00 -L- HISTORIC PROPERTY 257 28|
RETAIN \ NG 5
105.00 X0 DO NOT DISTURB 4 7
STD. BASE DITCH ‘
SITE 2 W/CIASS “I" RIF RAP J' A BORE AND IACK P ) o T ————=
EST. 14 TONS " SMOOTH STEEL PIPE L T
EST. 25 SY FABRIC COLLAR W/0.625" WALL THICKNESS DETAIL 8H T
EST. 20 CY DDE \_68+80.00 -L- LATERAL BASE DITCH
SEE DETAIL 8B / 164.09 (Net to Scale)
68+45.00 -L- L RIP RAP Slope SITE 4
163.54 WHILTER FABRIC LINER
68+75.00 ~L- EST. 60 SY riter  Min.D = LOFt.
300.06 EST. 33 TONS Fabric Mox.d = LO Ft.
68+65.00 -L-““ EST. 62 SY FABRIC * When B Is< 6.0° B = 2.0Ft.
315.00 POt RIP_RAP AT EMBANKME! b = 5.0Ft
£\ T295.00 WCLASS ' RIP RaP Type of Liner = CLASS 'B*RIP RAP
- ETAIL 8G
DETAIL 8A INLET /D(I;:L-erﬁ!ZIT 8T§PICAL o ggg%sdoo = EIT
X - - - = KEITH HAROLD HASTINGS
LATERAL BASE,DITCH (Not o Scale) DRI . L PATRICK OMAR DODSON
- P! Sta 11+20.93 Pl Sta 12+5065 Pl Sta 74+80.95
. Slope = =
p L S ISGRT) = 15 HEIRT) =10°2¢ 100 (RT)
el Min.D = 1O Ft. — = 6" 4. b = 608 5.4 D = I'47' 25
. Min.D =LOFt. | L = 128l L = 13547 =
B =20Ft , L = 5782/
b =5.0F+ Mox.a =0 Ft.| T = 6626 T = 6785 T = 28989
® When B is< 6.0 B =5.0Ft. R = 20387 R = 932,00 R = 3,200.00
ype of Liner = CLASS °I'RIP RAP SE = NC SE = NC = 2
T SE = 004
DETAIL 8C DETAIL 8F DETAIL 8G H .
STANDARD BASE DITCH DETAIL 8D LAT&EJA\}I'-EIECH TOE PROTECTION RIP RAIP AT EMBANKMENT Permlt Dranng
(Not to Scale) cUT DITCH (Not to Scale’ o e.,/ (Not to Scale) (Not to Scale)
atural (Not to Scale) ' Sheet& Of lé
roina i otura B s Iy /) B
lotural rade
Filter Fobric Min.D = 1O Ff. foturel & 25 Slope Ground o Siope / /
Max. d =10 Ft. Min.D = 1O Ft. d =2.0Ft Fabric Est. 3 Tons 00—
* Wnhen B Is< 6.0° B =5.0Ft. Min.D = I1.O Ft. b =5.0F%t
Type of Llner = CLASS ‘I'RIP RAP Type of Liner =CLASS "B*'RIP RAP Type of Liner = CLASS 'RIP RAP

A
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201
2 BM

12/5/
F?:\H
1:26:

110.00 Dl NS =L [ T 7 7 T 7 = / PROJECT REFERENCE NO. SHEET NO.

L L +. > POT_S1a./1#98.07 —DRI- L i :

10.00 U B 106°1141.92" o S ST

° 6 8 + 3 5 . O O - L _ - \\\ \\\ ENGINEER ENGINEER
2 67+85.00 -L- 10.00 SN \\(L\J\

e CL. "B" RIP RAP 130.00 & N INCAPLETR Rans
O 63;’% W/FILTER FABRIC LINER < AO 68+50.00 -L- N PRELIMINARY PLANS
/ EST 2 TONS 4 6\ ”0.00 N) . \\ DO NOT USE FOR CONSTRUCTION
EST. 7 SY FABRIC 67+70.00 -L-| l_
135.00 ‘ s AA JURE

LAT BASE DITCH
EST. 137 CY DDE N
SEEDETAL8H  XAN Y ~———_

CUT DITCH
SEE DETAIL 8D

———

- - ~
F.S. 2Gl/ ////// T
: 3P C _ —5iSihg R/R RIGHT OF WAY ,'/ )
: : (A "l’l'/ EC GRADE CUT DITCH
I V' /L £ “SEE DETAIL 8D .
vT” gr;go.oo _L_ —— . ‘-,' 3% 4‘ L. o - o ) ‘ 'G“‘J. o '_
“ } 8 66.9
AT RROTRTION T 0 \ N e =
o b e 1 ! i - Pt T— 1 7 T T T T T T
W/CLASS “B" RIP RAP A/ WA LN W NSNS —|
— 85000 . CL. “B” RIP RA
l---z‘uzulmm------- . . p
L B B EST. 53 'SY FABRIC S
o » A R F /.

33 RFEID =
WD

ﬁ:i——x XA )

> o Y ‘Y < ../..//
ﬁﬂw T CL RIP RAP /.

/

w\
\ WFILTER FABRIC LINER |~
\ . C
\ \M ST. 7 SY FABRIC
\\ \ % U
X X_:‘—;:_

A/FILTER FABRIC LINER —/ /.Y . oW
EST. 49 S.Y. | y foIA — - STING R/R RIGHT OF WAY
y AL A FECIAL=—1 7 N \_SPEC. LATY%' DITCH
" EXISTING R/R RIGHT OF WAY . a u.\\\\ \\\ SEE DETAIL 8E
RETAIN —' // A “ Ieso?gg.oo “L-
SITE 2 STD. BASE DITCH // A ’
W/CLASS “I" RIP RAP /S wel \ BORE AND JACK
EST. 14 TONS _J \———— 48" SMOOTH STEEL PIPE
EST. 25 SY FABRIC / COLLAR \ W/0.625" WALL THICKNESS
EST. 20 CY DDE / _68+80.00 -L-
SEE DETAIL 8B / 164.09
DENOTES IMPACTS IN 68+45.00 -L- / &
SURFACE WATER 163.54 W CL. “I" RIP RAP
. .‘ ) WFILTER FABRIC LINER
car75.00 Lo\ w ) B EST. 60 SY
50" 0 50" 100" 50° el —B & EST. 33 TONS Permit Drawing
. w e EST. 62 SY FABRIC Sheet
68+65.00 -L-\ \? —£_of
GRAPHIC SCALE 315.00 \ R RIP_ RAP AT EMBANKMEKT
: BT e eEREeDE L W/CLASS “I" RIP RAP
— . SEE DETAIL 8G
DETAIL 8A DETAIL 8B ' 69+05.00 -L-
ATERAL BASE DITCH INLET / OUTLET TYPICAL 305.00 -DRI-
" Not to Scale) L . \
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rets
KR a8 GRAPHIC SCALE

V&5 ) PENalER itk
Vs %)) Soholes Uihsrs ™

SEE MITIGATION PLANSJ

100’

300°

I ey —

PREFORMED SCOUR HOLE
*NOT TO SCALE
Pl
—M ,~— INSTALL LEVEL AND FLUSH
. WITH NATURAL GROUND
7/
Kent 31 V
Pipe or Ditch
Outlet
i j
Square Preformed — % 5
Scour Hole (PSH)
o et o ity
9 i
B=4.0'
D=1.0'
Ww=4.0
& PPEW =, 15 Ok 1E) )
%, 3
INFLOW . /g
LINER: CLASS B RIPRAP — ! ;-'”
WITH FILTER FABRIC ‘. Y Tuc
/
!
i
T3
i

“\ cL " RipSrap 5

\ WEILTER( FABRIC L1Vl

\i“%; EST. 96 fONS /57
\

7
i
/
i

/S
of A

PROJECT REFERENCE NO. SHEET NO.
u-2ror 9
RW _SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

INCOMPLETE PLANS

DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

JOSEPH C. GOODMAN
MARY ANN HARRIS GOODMAN

LAT GRASSED SWALE
EST. 411 CY DDE
SEE DETAIL 9D

s

~
3
-

REVISIONS

MATCH LINE
—L— STA 79+00

Environmental \Drawings\P2707 _hyd_prm_psh_@9.dgn

raulics\PERMITS_|

20l
d
3.PM

o2

B,

4;02

\ \? EST. 17| SY FABRIG
f‘B’z @ N A CLASS “Il" RIP RAP
& e ' T
y R 20 @F(B se& DEFAL 9H |
N e I R S STANDARD BASE
b 3 < GRASSED SWALE
NN @ ¢ S
3 d NN\, &3 &)
' - W ¥
5 : N o — N 4008 229°E o il =m
{)]' - 3 26! ¥ h ()}
= <
707 0 =
% o on e Y S ] l\
Z S LT __F § |
) > ~
IR NP S . e 2o N\ i e P NS o) g :
3sBw % LAT BASE DITCH EXISTING R/7R RIGHT OF WAY =
L g S oo STE S

CL. “B” RIP RAP
WFILTER FABRIC LINER
EST. 8 TONS
EST. 21 SY FABRIC

UG L

DETAIL 9A

LATERAL BASE DITCH
(Not to Scale)

L§_I Min.D = LO Ft.
B = 3.0Ft.

b = 5.0Ft
L- STA. 79+00 TO -L- STA. 80+50 RT

DETAIL 9D
LATERAL GRASSED SWALE
{Notto Scale)

-L- STA 92+06 TO STA 93+50 LT

SITE 4

KEITH HAROLD HASTINGS
PATRICK OMAR DODSON

DETAIL 98
LATERAL BASE DITCH

t to Scale)

LE_I Min.D = LO Ft.
B = 5.0Fft,

DETAILSC

LATERAL ‘V‘ DITCH
(Not to Scale)

[all

Min.D = 1.0 Ft.
b = 5.0Ft.

Slope

DETAIL 9E
STANDARD BASE GRASSED SWALE

(Notto Scale)

Natural
roul

b AR
"
B Min. D=1 F.
B=10 Ft.

*NOTES:
1) LONGITUDINAL SLOPES BETWEEN 0.3% AND 4.0%.
DIE‘E%Q“M MAY BE NEEDED, AS APPROVED BY

-L- STA.80+50 TO -L- STA.83+70 RT -L- STA.79+00 TO -L- STA.82+65

DETAIL 9F
RIP RAP AT EMBANKMENT
o

to Scale)

—

pitch —7 ~ 77 20

Grade 15"

0 )

Est. 20 Tons 3 T

Type of Liner = CLASS "I RIP RAP

A.92+06 LT &

-1~ ST, RT
-L- STA. 91+00 TO STA. 92+06 RT

-L- STA.90+90 RT

FLOW —»

NATURAL GROUND

TRAPEZOIDAL GRASSED SWALE
WwROCK CHECK DAM

TYPICAL SECTION

1) DO _NOT USE INSIDE CLEAR RECOVERY AREA.
PRACTICAL TO USE

TREAM
SAME ELEVATION AS THE TOP OF THI
DOWNSTREAM CHECK.

NATURAL GROUND LINE

10-YR. STORM
ELEVATION

CLASS B RIP-RAP

-L- STA.92+06 TO STA.93+50 RT

EXISTING R/R RIGHT OF WAY

RIP_RAP OUTLET
W/CLASS "II” RIP RAP
SEE DETAIL 9F

DETAIL 9i
RIP RAP AT EMBANKMENT
{Not to Scale)
EL=704.26
(50 YR + 21
2.0

Naturgl
round

35
Est. Tons T_
Type of Liner = CL "I'RIP RAP

-L- STA.87+00 TO STA.88+00 LT
-L- STA 92+50 TO STA 83+00 LT

STANDARD BASE
GRASSED SWALE
EST. 178 CY DDE
SEE DETAIL 9E

Permit Drawing
Sheet£0 of /5 |

GRASS SWALE WITH
ROCK CHECK DAM
EST. 342 CY DDE
SEE DETAIL 9G
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PREFORMED SCOUR HOLE PROJECT REFERENCE NO. SHEET NO.
PREFORMED SCOUR HOLE —
*NOT TO SCALE y=2ror 9
RW SHEET NO.
LAN VIEW — INSTALL LEVEL AND FLUSH ROADWAY DESIGN HYDRAULICS
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&3 nt 3l ROfo /"
2 Fie or ik y INCOMPLE'E PLANS
NsX Outlet DO NOT USE FOR R/W ACQUISITION
o 3 00 ° o 200 300 Al_ _T PRELIMINARY PLANS
> DO NOT USE FOR CONSTRUCTION
e — 1
3 g GRAPHIC SCALE |1
© 7 DENQTES, FILL IN T S l
V55 | PENTES A L i&«%“ [k fop b X
7 ENOTES IMPACTS IN ¢ Y, vy
M SONRACE WATER E*:%‘B g B-40'
. “)? \i‘« D=1.0
3 2:\5 1% TION AFA}
Py 5 g PPEW = 15 OR 18 JOSEPH C. GOODMAN
3 a S L, / R AND WIF
SEE MITIGATION PLANS | 3 € Y ; ; MARY ANN HARRIS GOODMAN
a @é""@ a3 ¢ iu INFLOW ) /
. )
'\é : LINER: CLASS B RIPRAP —' LAT GRASSED SWALE
EDNA W.BING 3 i‘«i‘,’? i“. WITH FILTER FABRIC - EST. 411 CY DDE
& HAM B iﬁ . ’ « SEE DETAIL 9D
3 SR Ll Sl
V- T & & 3 5:\3 % ETAIL 9f4 | ¢ ‘4(7
“33{3 3B 3 % . i IS
3 3 N ‘ [y
& : 3 @ o \'\ SITE 5 oy 4
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Pie! i) S © s "I \ o
& 3 S PROTE " RIERAP
By SEERETAL OF wrlrel FABRIC 4 f A
é? :‘.%3 63@ ﬁ 15" CSP W/ EST sY FA’RIOI
2 oo & m 2 ELBOWS rB \ :
i ; 23 LOPE PROTECTION
3 3 3 < S SEE_DETAIL 91 7
3 g X
3 S S6E DEVAL 9H i /
Q —_\ _______.L__Q,{B_Q________ _ F F S 5 STANDARD BASE
© S 3 s 3 ye GRASSED SWALE
\ Q 3 @ £ ; EST. 121 CY DDE
\ REMO\)R H \ \ | SEE DETAIL 98 o
\ 3 A S
> AL =3 X\ W ¥
8 X | 261 ) BN & n v, = % M
+ N\ ] o 20 =L 7 i (0)}
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690 2T SY-FABRIC 6992
PrVET Swe SRR S S e T Tt
DETAIL G EXISTING R/R RIGHT OF WAY il \-\_\
it w \__sTAnDARD. BASE
TRAPEZOIDAL GRASSED SWALE i & GRASSED SWALE
| .
(Notto Scale) ! N SEE DETAIL 9E
SITE 4 KEITH HAROLD HASTINGS ) =
PATRICK OMAR DODSON & OF FREEBOARD L {IilN E GRASS SWALE WITH
NATURAL GROUND LINE SEE DETAIL 9F ] ! ROCK CHECK DAM
10-YR. STORM [ I | g ;%NCLV"SDE
ELEVATION
|
DETAIL 9A L 9B DETAILSC |
LATERAL BASE DITCH LATERAL_ PASE DITCH LATERAL ‘V’ DITCH CLASS B RIP-RAP
ot to Scale) o Scale) (Not to Scale)
SFllll
lope .
Min.D = 1O Ft. L CLASS B RIP-RAP Perm't DraWing
b = 5.0F+. NATURAL GROUND Sheet ( [
L _of (5
-L- STA.79+00 TO -L- STA.B80+50 RT -L- STA.80+50 TO -L- STA.83+70 RT -L- STA.79+00 TO -L- STA.82+65 LT
DETAIL 9l
DETAIL 9D DETAIL 9E DETAIL 9F
L GQAIL.S sDDswALE srANDAaD(BNgE GsM?fED SWALE RIP RAP AT ENBANKMENT RIP RAP AT EMBANKMENT
to Scale] EL=704.26
(Notto Sccle] Natural N 1 TYPICAL SECTION (50 YR + 29
FILL rou . - roui Ditch —7 =~ 2.0 2.0
SLOPE D O‘Q\} Grade 15 NOTES: ural
L!—l '!A:‘loo :1‘ R L!'I ;N-n'l‘op;if R Est. 20 Tons 3.0 " -° 2] m%ﬁ?mﬁ@@;‘éﬂ Est. Tons B .'_ round
b=5 F. ) NGlTU‘DINAl SLOPES BETWEEN 0.3% AND 10% 4) CHECK DAMS SHOULD BE SPACED SUCH THAI .
)MODIFICATIONS MAY BE NEEDED, AS APPROVED Type of Liner = CLASS ‘I RIP RAP THE OF THE UPS! CHECK IS AT THE Type of Liner = CL "I'RIP RAP
L STA 92+06 TO STA 93+50 LT SAME ELEVATION AS THE TOP =
-L- STA.92+06 LT & L- STA.87+00 TO STA.88+00 LT
-L- STA. 90+90 RT
-L- STA.91+00 TO STA. 9z+oa RT . -L- STA 92450 TO STA 93+00 LT
-L- STA. 92406 TO STA.93+50 RT
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DIVISION OF HIGHWAYS

FORSYTH COUNTY

U-2707
3000 (IDOLS ROAD),

PROJECT:

FROM

SR 2999 (HAMPTON ROAD)

TO US 158 (CLEMMONS ROAD)

SR

ofF (5 12702711

SHEET |3

MAP

1”

TOPO

= 2000

»
-

SCALE




PROPERTY OWNERS

NAMES AND ADDRESSES

REFERENCE NO. NAMES ADDRESSES
20-A LENTZ PROPERTY PO BOX 989
MANAGEMENT,LLC CLEMMONS,NC 27012
22 EDNA BINGHAM PO BOX 5

13

26

CLEMMONS,NC 27012

NORFOLK SOUTHERN RR THREE COMMERCIAL PLACE
NORFOLK. VA 23510

JOSEPH C.GOODMAN 3049 S.STRATFORD ROAD
MARY ANN HARRIS GOODMAN WINSTON SALEM.NC 27103

DIVISION OF HIGHWAYS
FORSYTH COUNTY
PROJECT: U~2707
SR 3000 (IDOLS ROAD), FROM

SR 2999 (HAMPTON ROAD)
TO US 158 (CLEMMONS ROAD)

SHEET [4 oF |5 12702/ 11
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7/81/99

;302 \B:43 | 12707 _Rdy. tsh.dgn

a

o

(CONTRACT.

$DATES
N

.

N\ N x sTate STATE PROJICT REFERENCE MO. EET | e n
ST LA ot o et STATE OF NORTH CAROLINA e —— =
S~ DIVISION OF HIGHWAYS — T —
D 348451 STP-3000(1] PE.
l\ ;:::::; STP-3000(1) R/W_ & UTIL
R ORSYTH CO -
Ny F COUNTY
. LOCATION: CLEMMONS - SR 3000 (IDOLS ROAD), FROM SR 2999 vs.
A~ o (HAMPTON ROAD) TO US 158 (CLEMMONS ROAD) OLD SIDES MILL RD| %)
@ 3 TYPE OF WORK: GRADING, DRAINAGE, PAVING, STRUCTURES, e
<5 SIGNING, AND SIGNALS CLEMMONS RD .
y % 3
Q Q‘“‘z@p -
m END TIP PROJECT U-2707 ‘P
Ry “L- POT STA. 121+66.90
VICINITY MAP oram
& FORSYTH COUNTY,NC Ea iz i
h Y- ff-G?II'AnglngW - -
BEGIN TIP PROJECT U-2707 HAA;gT(z)%RD

~L- POT STA.11+15.99

-¥2- < &
ARMSBURG RD X

T
CLEMOAONS

i "‘ TN ) 1 R
-—— ~ " | ~ ' A= o
TV i s i ‘

;“;RD el \\_BEGIN BRIDGE
DOLS oo Y- STA.16+06.38
END BRIDGE

-Y- STA.18+47.38

SR 2999 CLEARING ON THIS PROJECT SHALL BE PERFORMED TO THE LIMITS ESTABLISHED BY METHOD il
L A PORTION OF THIS PROJECT IS WITHIN THE MUNICIPAL BOUNDARIES OF CLEMMONS.
J
~ v N e : Y @ ENGINEER Y DIVISION OF HIGHWAYS )
GRAPHIC SCALES |  DESIGN DATA PROJECT LENGTH Q T i RAULICS STATE OF NORTH CAROLINA
ADT 2006 = 7800 wa ame01
5|° 2I5 °, 510 ‘ﬁo ADT 2026 = 14467 ENGINEERING GROUP Tok93-T83-9917 Fousles- 953
PLANS DHV = 12 % LENGTH ROADWAY TIP PROJECT U-2707=2.093 MILE 2002 STANDARD SPECIFICATIONS BRIAN D. SPEIGHT. PE
D = 60 % RIGHT OF WAY DATE: PROJECT ENGINEER PE
50 25 0 50 100 T = 4%+ LENGTH STRUCTURE TIP PROJECT U-2707=0.083 MILE FEBRUARY 18, 2005 smmnlf::ADWAy " = — PE
LETTING DATE: |__BRYON M.PALMER PE T p————————
V = 50 MPH = ENGINEER DEPARTMENT OF TRANSPORTATION
PROFILE {HORIZONTAL) TOTAL LENGTH TIP PROJECT U-2707=2.010 MILE NOVEMBER 21, 2006 PROJECT DESIGN ENGINEER FEDERAL HIGHWAY ADMINISTRATION
v 5 0 10 2 *TIST 1 % DUAL 3%
NOTE: PROJECT LENGTH FOR U-2707 DETERMINED BY USING -L- | NCDOT CONTACT THY S. HOUSER. PE
ENGINEER PE. PROVED
\_ PROFILE (VERTICAL) AL )L AL ngs%xﬁg COORDINATION A_ SIGNATURE: gl'vmon ADMINISTRATOR DAE_) )




6/2/99

—

( ) PROJECT REFEIiiCE NO. SHEET NO.
ROADWAY DESIGN PAVEMENT DESIGN
C? ENGINEERING GROUP ENGINEER ENGINEER

2300 AEXE0003 DAWE SUITT 370
TELs 99-T89-9971 FAX, T99-95%

INCOMPLEFE PLANS

DO NOT USE FOR R/W ACQUISITION

PAVEMENT SCHEDULE e e

PROP. APPROX. 1.5 " ASPHALT CONCRETE SURFACE COURSE, TYPE S$9.5B,

C1 AT AN AVERAGE RATE OF 168 LBS. PER SQ. YD.
PROP. APPROX. 3.0" ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5B,

C2 AT AN AVERAGE RATE OF 168 LBS. PER SQ. YD. IN EACH OF TWO
LAYERS.
PROP. VAR. DEPTH ASPHALT CONCRETE SURFACE COURSE’ TYPE §9.6B,

Cc3 AT AN AVERAGE RATE OF 112 LBS. PER SQ. YD. PER 1" DEPTH. TO
BE PLACED IN LAYERS NOT LESS THAN 1.5" IN DEPTH OR GREATER THAN
2.0" IN DEPTH.

D1 PROP. APPROX. 3.5" ASPHALT CONCRETE INTERMEDIATE COURSE,
TYPE I19.0B, AT AN AVERAGE RATE OF 399 LBS. PER SQ. YD.

D2 PROP. APPROX. 4.0" ASPHALT CONCRETE INTERMEDIATE COURSE,
TYPE I19.0B, AT AN AVERAGE RATE OF 456 LBS. PER SQ. YD.
PROP. VAR. DEPTH ASPHALT CONCRETE INTERMEDIATE COURSE,

D3 TYPE I19.0B, AT AN AVERAGE RATE OF 114 LBS. PER SQ. YD. PER 1"
DEPTH, TO BE PLACED IN LAYERS NOT LESS THAN 2.5" IN DEPTH OR
GREATER THAN 4.0" IN DEPTH.

E1 PROP. APPROX. 4.0" ASPHALT CONCRETE BASE COURSE, TYPE B25.0B,
AT AN AVERAGE RATE OF 456 LBS. PER SQ. YD.

E2 PROP. APPROX. 5.0" ASPHALT CONCRETE BASE COURSE, TYPE B25.0B,
AT AN AVERAGE RATE OF 570 LBS. PER SQ. YD.
PROP. VAR. DEPTH ASPHALT CONCRETE BASE COURSE, TYPE B25.0,

E3 AT AN AVERAGE RATE OF 114 LBS. PER SQ. YD. PER 1" DEPTH. TO
BE PLACED IN LAYERS NOT LESS THAN 3.0" IN DEPTH OR GREATER
THAN 5.5" IN DEPTH.

Ji PROP. 8.0" AGGREGATE BASE COURSE.

R 2'-6" CONCRETE CURB AND GUTTER.

U EXISTING PAVEMENT.

T EARTH MATERIAL.

W VARIABLE DEPTH ASPHALT PAVEMENT

(SEE WEDGING DETAIL)

16:43
3002 8113 | 42707 _Rdy. typ.dan

N

B

NOTE: PAVEMENT EDGE SLOPES ARE 1:1 UNLESS OTHERWISE NOTED.
SHOULDER DRAINS NOT REQUIRED.




5 /&8 /750

PROJECT REFERENCE NO. SHEET NO.
ROADWAY DESIGN PAVEMENT DESIGN
ENGINEER ENGINEER

ENG[NEERING GROUP
‘ m

(i; -ﬁl:- :[ [)()I—-E; F‘()IQ\[) nus&nnamr FAXs T89-95%

| INCOMPLETE PLANS

DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

* SHOULDER WIDTH WILL BE 11" IF GUARDRAIL IS REQUIRED

1 DO NOT USE FOR CONSTRUCTION
* g 24 8 12 I ) L 10’ I
& VARIES I VARIES 4 &
FDPS W10 12 w10 12 FDPS
ioz OR H
SUPER 8% ge
— 61 é g ORIGINAL GROUND
2zz PAVEMENT SCHEDULE
ORIGINAL GROUND D1
E1
1 .5 " s9.
GRADE TO THIS LINE GRADE TO THIS LINE ¢ e
TYPICAL SECTION NO. 1 o
(USE IN CONJUCTION WITH WEDGING DETAIL, SEE SHEET 2A)
-L- STA. 11+52.05 TO 14+41.10
c3 VAR. DEPTH 59.58
D1 3.5" 119.08
D2 4.0" I19.0B
¢ -L- IDOLS ROAD
* SHOULDER WIDTH WILL BE 17" IF GUARDRAIL IS REQUIRED I D3 VAR. DEPTH 119.08
*% USE IN CONJUNCTION WITH PARTIAL SECTION 2A. '
SEE PLANS FOR SHOULDER BERM GUTTER LOCATIONS. 1
* 8 A 8’ 12! L 6 L 10 \ E1 4.0" B25.08,
VR Jed 8 l c ¢ 1«
FDPS i FDPS E2 5.0" B25.08
Rk % 5 E3 VAR. DEPTH B25.0
5 , ——— . § g ORIGINAL GROUND
= SO ST TR RS 2 L B g J1 8.0" ABC
ORIGINAL GROUND ]45;[”’//" \\&
GRADE TO THIS LINE R | %" concRete
CURB AND GUTTER
TYPICAL SECTION NO. 2 T EARTH MATERIAL
STATION USAGE DIMENSION "A" DIMENSION "B" DIMENSION "C" U EXISTING PAVEMENT
14+41.10 TO 14+96.43 24' 12' 12’
14+96.43 TO 20+67.02 VAR. 24' TO 48' VAR. 12' TO 18’ VAR. 12' TO 30’
20+67.02 TO 27+30.00 VAR. 24' TO 48’ VAR. 12' TO 30’ VAR. 12' TO 18’ W) wevemie
27+30.00 TO 88+05.00 (BEGIN BRIDGE) 24’ 12’ 12'
92+45, oo (END BRIDGE) TO 112+96.36 24’ 12' 12' 11 CUNLESS OTHERWESE NOTED: -
112+96.36 TO 121+24.55 VAR. 24' TO 60’ VAR. 12' TO 24' VAR. 12' TO 36’ SHOULDER DRAINS NOT REQUIRED.
L 8.0 139,
g -
G SURVEY G EXISTING . Fors
@{3 fgpee
Q| cutter
)

J

27

| —p (b .
®

PARTIAL SECTION 2A
RELATION OF PAVED SHOULDER TO
SHOULDER BERM GUTTER ON -L-

18+45.00 -L- TO 16+00.35 -Y- RT.
12+70.01 -Y- TO 22+95.98 -L- LT.
15+59.53 -Y- TO 21+68.81 -L- LT.

2.5" MIN.

Detail Showing Method of Wedging

Detdail Showing Method Of Wedging MIN.

:4
25);2 \"Iéro3 \U2707 -Rdy-typ.dgn

-FEB-
a

R

18+58.06 -Y- TO 19+00.00 -Y-
36+00.00 -L- TO 39+45.00 -L-
73+05.00 -L- TO 79+50.00 -L-

LT.
RT.
RT.

87+70.00 -L- TO 87+80.00 -L- LT. & RT.




6/2/99

12 16:43
v?a \sro \U2707_Rdy.-typ.dgn

Rifead

ORIGINAL GROUND

ORIGINAL GROUND

PROJECT REFERENCE NO.

SHEET NO.

U-2707 28

CSEPI

ENGlNEERlNG Gnour ENGINEER

ROADWAY DESIGN

PAVEMENT DESIGN
ENGINEER

'Il”-’l"ﬂ" FAR; 199-95%

INCOMPLEFE PLANS

DO NOT USE FOR

/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

* SHOULDER WIDTH WILL BE 11’ IF GUARDRAIL IS REQUIRED

*% USE IN CONJUNCTIO!

SEE PLANS FOR SHOULDER BERM GUTTER LOCATIONS.

-Y- STA.
-Y- STA.

10.5*

GRADE TO

THIS LINE

TYPICAL SECTION NO. 5

-Y- STA.

12+55.00 TO 14+00.24

15+55.44 TO 16+06.38 (BEGIN BRIDGE)

18+47.38 (END BRIDGE) TO 25+02.69

®

Q _Y_ HAMPTON ROAD PAVEMENT SCHEDULE
* SHOULDER WIDTH WILL BE 11’ IF GUARDRAIL IS REQUIRED |
| (A ] 1.5 " 59.58
* g 36" 8 12 | & ! 10" |
4 | c2 3.0" 59.58
Cc3 VAR. DEPTH §9.58B
8%
" —_— - & E ORIGINAL GROUND D1 3.5" 119.0B
62 - & N - 1 2 e
é él) \ D2 4.0" 119.08
GRADE TO THIS LINE
D3 VAR. DEPTH 119.08
TYPICAL SECTION NO. 4
(USE IN CONJUCTION WITH WEDGING DETAIL, SEE SHEET 2A) E1 4.0" B25.08,
-Y- STA. 9+95.00 TO 12+55.00
E2 5.0" B25.08
E3 VAR. DEPTH B25.0
J1i 8.0" ABC
2'-6" CONCRETE
R CURB AND GUTTER
¢| T EARTH MATERIAL
N WITH PARTIAL SECTION 2A. !
.o 1] EXISTING PAVEMENT
8 VARIES 12 ! & 10 |
3648’
VY i VARIES 2 12 120 .
FDPS 0712’ ' ‘ ' i I %éjlzi's n;rs W WEDGING
@ l NOTE: PAVEiENT EDGE SLOPE ARE
[ 1:1 UNLESS OTHERWISE NOTED.
o% s.i’z'gl 02 OR SUPER }/.02 OR super soungg ox SHOULDER DRAINS NOT REQUIRED.
61 | QLR Ll LLLLLLLLL AR AN 7rs04 AT > IO PR A D0 /,77\67 OHIGINAL GROUND




5 /282 /5
E——

REVISIONS

@-Y4 US 158 - CLEMMONS RD

S

PROJECT REFERENCE NO.

SHEET NO.

U-2707

2C

SEPI

ENGlNEERlNG GROUP

m..n-uum FAxs 793-95%

2707 _Rdy-typ.dgn

16:43
o BLe I\

-3

RES

Outside Ditch
Troffic Flow

-—S—

S = Ditch Slope

Outside Ditch

Troffic Fiow

S=Ditch Slope

¢ Proposed Ditch

DETAIL-FALSE SUMP
(Not to Scale)

SEE PLANS FOR LOCATION
OF FALSE SUMPS

0.5° Min,
I~ 1.0 Max

Ot

GRADE TO THIS LINE

* SHOULDER WIDTH WILL BE 11’ IF GUARDRAIL IS REQUIRED
I

GRADE TO THIS LINE

TYPICAL SECTION NO.10
(USE IN CONJUCTION WITH WEDGING DETAIL, SEE SHEET 2A)

-Y4- STA. 11+73.04 TO 16+65.00
@-Y5- SR 1117 - OLD SIDES MILL RD
I
|
*s VAlI ! VAIITM ‘_;%_Bs 8 | B |

P22, 1

ORIGINAL GROUND

10
21
_\_dﬁ“jﬁ,,,,rgg— 6)
ORIGINAL GROUND

E \— GRADE TO THIS LINE

TYPICAL SECTION NO. 11

(USE IN CONJUCTION WITH WEDGING DETAIL, SEE SHEET 2A)
-Y5- STA. 10+83.19 TO 13+28.79

¢. -DRI-

*q

N
—_— - (8- - —

Vap ORIGINAL GROUND

o, i, : ]
1///, aD \\—ouormi;:;E\v///////ﬁ—A\_/_

TYPICAL SECTION NO. 12
STA. 11+25.00 TO 11+67.31

-DR1-

ROADWAY DESIGN
ENGINEER

PAVEMENT DESIGN
ENGINEER

INCOMPLE

DO NOT USE FOR

I'E PLANS

/W ACQUISITION

PRELIMINA

DO NOT USE FOJ

RY PLANS

CONSTRUCTION

ORIGINAL GROUND

PAVEMENT SCHEDULE
(] 1.5 " §9.58
c2 3.0" $9.58B
c3 VAR. DEPTH $9.5B
D1 3.5" 119.08
D2 4.0" 118.08
D3 VAR. DEPTH 119.08
E1 4.0" B25.08,
E2 5.0" B25.08
E3 VAR. DEPTH B25.0
J1 8.0" ABC
R | o o o
T EARTH MATERIAL
U EXISTING PAVEMENT
w WEDGING
E: PAVEMENT EDGE SLOPE ARE

NOT
1:1 UNLESS OTHERWISE NOTED.
SHOULDER DRAINS NOT REQUIRED.




REVISIONS

o
E PROJECT lEFE}_EyCE NO. SHEET NO.
N @ U-2707
RW SHEET NO.
OBe 57 PG 81 X
Mo
4/40(?,9/
AVA KATRIA ROBERSON 839
WIDOW) POT _Sta. 10+00.00
0B BIPG 646
PB 37 PG 137 -yo-
b "“"m"‘a&”“ 147233 v =
PI Sta 13+2543 Pls Sta 15+4645 Pls Sta IT +4647 P8 57 PG 187 I+ -Ye- oL,
%- ﬁ%:%;gun 95'[3'34'5!5' 6s = 508 4658 A= |I0°4r03.05" 2
= - -
L = 34438 DLy O-Ry -BYI- 32 PG PR Rars e
T = [73.38' ST = 5002 ST = 5004 “NOTTO SCALE BETTY W,PHLLPS Y- STAN+99.77 (I7.80 LT) e
R = 120000 AERORMED. SCOUR HO PIAN VIEW Pe ST v a1 ¢
SE = 006 B e LR X
EST. 108.5 SY PSRM
EST.52.2 SY FILTER FABRIC DEANNA R. PORELL %
PI Sta_18+97.07 PI Stg_24+4709 S : it xR
%- 13° 44 421 (RT) %- 153:04;1[45.9'1LT) Outet JAMES L. LINDSEY, JR. p "
= - A A SEE DETAIL 4A
L= L = J%or L i CEM PC Sta. 13+3226 R
R = 83500 R = 150000 N Sfa. 20 b= B s
SE = 006 SE = 006 o 750 A ,26,,41,40*2” - <3 %
R et S LARRY W, MLLER
Y- = 08 Bars o2 PT_Sta. 1949674 Q
PI Sta 15+84.89 il S
A= 1945 589 (LT) < &) ¢
? - 5350523‘ AUSTN D. MCGURE, JR REocATE S5 \>
T = 25263 i TN \
R = 1'45?0 \ s,
- 2,
SE = 00 DETALAC 74964, @ 6 \+"‘*' -
308 ISFD ; .
A lerar & 2| S3cen <
-Y- STA.12+70 LT 2 Qe 200-100'-200
:‘\’: gx u+1o u %’3 z J'OFFSET &
YoEA Ry 2. T 19:8 L /
a '6.‘ N 12207m g - ~ 5
ngzrq.ss%g._!__ S Sei2e W = J ::';’?9%': ¥ & e o 2
— BT T F T BEGIN PROJECT y-2707 ©) e - A
0 s PC Sta.ll+1599 —L- . susae T.sonEss BT "8
§  Toaesrczes R\
V2NN L : I Z »
g é 6 ] k4 bAvE 5 “ "\ \
[ )8 1s36,43 S [ % - 2 £ T ~ :
—_— - -, / - 3 [ Y
P —_— \ e / _J A % CURVER 3 6A -_@
L 13 sl I ko ) ke " R pand |
3 2 s 3 & R i —ly o |
4 FOPS \* KA z % : . e /5 - o™
- /:, -~ - Z=BEGIN SHID S {4 smpf © A PS:OFFSET :
Al ER f .S.H.
A g -~ Tﬁ/ Ps; - =4 SEE DETAL 4 S8
R s ! K e ot 25° — - - ‘/ /// SEE DETAIL 4D \ , " 'i CSP W Y- STAI5 " R .
e, :2__ I + —r-
Xy gy TAEER — = -~ — ="t CL "8 RIP RAP ’ Lo R
— = - —o praag e b} A & BEGIN BRIDGE i
ST — /3w —_— ,— & e + - EST. 1285Y FABRIC  Enpw, < ! &N s -RR%
T [l T i TS O et Bnenm  wemrine O 7 1
" . E ge—E"FFors " —PR- ®
L b c 2 v o 4 ’ POC _Ste.IT+. -Y- = -n
RABRAP 3000 L. et 0.0 . (STRUCTURE ITEM) 12 g VA, < A 633033 -
s - - -RR- 15+3J . ol
e, * R~ POT_ 10040000 e o wme % BB POTSIRBHSR G : ~RR-_SCSta. 18+597
A EP AT B - TR < o H ! -Y- —_—
; 2 — TR - f” w_ S OO~ 07 ot BRT @ el
g BSMT*~I'5*S9 WFILTER FABRIC LINER S pEmb s B e T ren g =TT 4‘5_—-J ELIZABETH L. SHELTON d
= B RT DETAIL4A WHLTER FAS “L- STAIT+79.79 (37.96 RT) L % AU GUTTER 08 2222 PG 2544 T
3 . - CUT DITCH EST. 7 SY FABRIC -Y- STAIT+26.65 (130.43 RT) —= Lr - wl
i ST I, | s PT_Sta. 18+3249 ~Y~- B
3 e DETAL 45 APPROACH o g C STONN WAREHOUSES, NC. £
E; Eg (Not to Scole) o @ -Y- STA 18+71.30 —_— s _ﬁ X H A pSH -Y- STA I18+47.36 Q 1247 PG 370 f
& VES L.SWTH 2{3?2 6 ¢ 32712 SEE DETAIL 4D .
> T S FRISBY ACOUNSITION CORPORATION ——, sl "] ; <D 18+80.00 -Y-
Q0 %2 P Y- STA.R+00 TO STA, M+ DB 187 PG 2388 2 H AU R
S I THRER B ILESE B il (5 i
89 LEmoLE EREE B SRR ol o iy | Skl S gorect 5 N
: MATCH LINE -Y- STA 19+50 \
g |




8/17/99

REVISIONS

- -2012 16:43
E:\FREoBcSEaZ \gro j\U2707 _Rdy-psh_85.dgn

108.77"

Q
7
N _29°5I'2" W

I 7 PROJECT REFERENCE NO.
/ / y-2ro7
&l: RW _ SHEET NO.
§ / ROADWAY DESIGN
ENGINEER
\ M
?/O \

SHEET NO.

5

HYDRAULICS
ENGINEER

C
& 4/60
~
¢
o|4
®
8. N
s JAMES R. BRANNOCK
8 AANY : AND WFE G
~ / [ 9§ JEAN C. BRANNOCK
~ Y% é &" 08 6NPG 3213 OPAL B. WLSON
;9@\&’ Q s G 0B 1297 PG M2
N\
S / o 1 S N
{ 50.00 s o5 BEGIN _CONSTRUCTION -Y~ JO ANN CORNATZER
: g{;‘ ) // /' 5/~ POT S109+8000 08 27 P5 23 9
/ > SPEC. LAT BASE DITCH
(R) SPEc LE Q4T piTc < STD. BASE DITCH wnfuss B RIP RAP CLARK S, GENTRY
W/CLASS "B"RIP RAP
‘ g s Ts?';sAmc
EST 70 CY DDE SPEC. LAT BASE DITCH
_ SEE DETAIL 5B ; A W/CLASS "B"RIP RAP
o R PEC. LAT_v- DITCH R 8lg : EST. 546 oY FABRIC
EXIST R/W SEE DETAIL 5A SEE DETAIL 5E : g M . EE. DETAIL 5F
S.RAY DANELS .97 = BL- 13 PINC ‘
29+43,97 -L- & -BL- o
PALNE T, DANELS e 1000 g R/ ~L- STA.33+98.34 (2.0
. -
2845 & W/
8+5.00 -L- 109.04 =
SPEC. I.AT.'V' DITCH I
W/CLASS 8" RIP RAP SC_Sta. 29+4397
EST. 113 TONS 109.47 8+55,00 -L-
-L- —f—— — -_ —— c
28+05.00 -L . e = = -
BM *2 109.64
o G SRS % il
ELEV. = 809.75 Sig, 749397 S
-BL- STA. 31+83 *‘;
163 LT,
26+ hd
10.00
SPEC_ GRADE CUT DITCH _ \ny Lo Olg. 28 4 FOPs GRAU-350
SEE DETAIL 5H - F T T - ) 84 TAPER
—_
zsou.s-- § T — — —
[/ /v0.00 A F
EFSTNG RouT oF may

MATCH LINE

STA 23450

-L-

EXISTING R/R RIGHT OF WAY

W/0.50" WALL THICKNESS

;_go?'%oo -L-

v > > CL “B" RIP RAP

i K i e

EST. 40 TONS .

EST. 60 SY FABRIC 5,28 SY FAGRIC

EST. 150 CY DDE A0 00

SEE DETAIL 5C e DO TEXTLES LLC

29+80,00 -L- DB 1978 PG 3966 -

e B ;
-L- STA.28+47.68 (1.67 RT) o

29+70.00 -
00.00

3dV.62EE S

DETAIL S5H
CUT DITCH

(Not to Scole)

DETAIL S5E
SPECIAL LATERAL BASE DITCH
{Not to Scole)

=BL- 1l PINC

DETAIL 56
SPECIAL LATERAL BASE DITCH
t{Not to Scole!

-L- STA.24+43.46 (37.19 RT) 3 « 1] 4] Qiten

Fiiter Fabric Min.D =2.0F%. oround o At - e
b sw: l:z;“fﬂs:‘mns . Mox.d =2.0Ft. L8] Min.D =2.0F+. Fiiter Fobric Min.D =2.0Ft. Min.D = LO Ft.

L] « When B Is< 6.0° B =4.0Ft. B =3.0Ft. Max.d =2.0Ft.
& Type of Liner = CLAS{ ' RIP RAP - STA.30+00 T0 -L- STA.33+50 LT B =5.0Ft. L= STA, 2350 TO STA,25+00 LT,

8I%
ELIZABETH LAWNG SHELTON 3 Type of Liner = CLASS '8'RIP RAP
b

=L- STA, 29+

BEGIN SHLD
- CRARGI

DB 2222 PG 2544 =L- STA.36+00 TO -L- STA, 38+00 LT
DETAIL 5A I A . seecL JATEAL 55":55 DIvCH ' . : -
SPECMI.( k’fﬁk&d;:l' DITCH {Not to Scale) . (Not to Scole) ) _L_
o £ove 3 Sove PI Sta 24+4709 T Pis Sfaz 255}"1'59;29_3 Pls Sh.’? 2087"*93.99
Fiter Faoric uin.D = LOF1. Min.D L0 F.| | Fhter Fobrie uno 20 | 5L AT B0 Eni > B 2 isany
Mox.d = L0 Ft. er  Mox.d =10 Ft. Mox. d =2.0Ft. L = 39608 LT = 1000r LT = 10002
* When B Is< 6.0° B =3.0Ft. fprte 8 =3.0Ft. T = 19920 ST = 500r ST = 5001
Type of Liner = CLASS "B°RIP RAP Type of Liner = CLASS B"RIP RAP Type of Liner = CLASS 'B"RIP RAP R = 150000
=L- STA,28+50 LT =L- STA. 25+00 TO -r' STA. 2875 LT =L= STA,33+50 TO -L- STA.36+00 LT SE = 006
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REVISIONS

MATCH LINE

-L- STA 3750

12 16:43
Sr?az \Ero j\U2707 _Rdy.psh_06.dgn

N

BY

Type of Liner = CLASS "B'RIP RAP
-L- STA.36+00 TO -L- STA. 38+00 LT

DETAIL 6E
STANDARD BASE DITCH
t{Not to Scole)

W ond N o
B Min. D = 1O Ft.

B =3.0Ft.
-L- STA.50+5 RT

-L- STA. 38+00 TO STA. 40+65 LT

Type of Liner = CLASS 'I'RIP RAP

=L~ STA, 40+64 RT

Fliter Fabric:

° When B Is< 6.0° B =4.0Ft.

Type of Liner = CLASS “I'RIP RAP

DETAIL 6F DETAIL 6G
ST BASE Brcw STaeisD B3 Brcu

Min.D = LOFt.
Mox.d = L0 Ft.
® When B Is< 6.0° B =3.0Ft.
Type of Liner = CLASS *B"RIP RAP

-L- STA.49+75 RT

-L- STA.50+60 LT

-L- STA.40+65/T0 STA, 42+50 LT
=L~ STA.43+00]/ TO STA.44+00 LT
-L- STA. 48+50] TO STA.50+60 LT

DETI SH
(Not fo Scole)

Min.D = LOFt.

=L- STA. SOOrJ TO STA.51+50 LT

’ PROJECT REFERENCE NO. SHEET NO.
PREF COUR H y-2zror 6
*NOT TO SCALE RW_SHEET NO. _
ROADWAY DESIGN HYDRAULICS
ELAN VIEW INSTALL LEVEL AND FLUSH ENGINEER ENGINEER
/Wm NATURAL GROUND
%\w Ditch
A A NC g
ID
/ Ly N NAD"g3
B
Savare -/
Scour Hole (PSH)
o shat o i)
B=4.0"
- D=1.0'
CLARK S. GENTRY B W=4.0'
AND WIFE §§ _SECTION A-A. EONA W,
LINDA C. GENTRY 8 OPAL B, MLSON DB 786 PG 44
DB 1620 PG 697 z DB 297 PG M04
08 %20 PG T02 DB 1237 PG 1406 " "
[
= 50+95.00 -L-
I 5 2 [[°X
B DITCH
308 S 5 SEE DETAIL 6H
’ DETAIL 61
. \ J
-BL- STA. 45+39 ~ |
181 LT, ~ 1)
ELEV. = 781.34 \ -
-L- STA, 39+I0.35 |
(198.49 LT N R
-BL- 1 ~ | “L- STA.46+27.74 (4,58 RT) SASE DITCH
-L- STA.39+00.56 (i8.20 LT) ~ WCIASS "8°RIP RAP
39+50.63 -L- ~ ’ EST. 20 TONS
~ SPEC. LAT *V* DITCH EST. 50 SY FABRIC
SPEC. LAT V* DITCH ~ SEE DETAIL 6D EST. 225 CY DDE
SEE DETAIL 6D -~ SEE DETAIL 6G °
~ 46+ L= a8+ 0. w ?“
1 (R ~ BL-15_P . 0. a0 - | 2
+ N/ _ [-L- STA.44+03.27 10.40 LT 50+35.00 -L-
> i
™~
= ————— ~ §’ HO 9‘
S ~ SPEC. GRADE DITCH wl 4+
vesowaw/ — ~ [+ STA44+00 TO 47400 + > =
F" l -— TS Sto. 4649263 % =3
4 FOPS — =
H @ r Il e / / >~ T <
L) =L- ~ = }— 1Z QV\
) N AN I 12
12 567" FDPS SiTAER T T T £ A - - ‘2 \
15 CSP W/ 84 TAPER R R S [ S - .
2 ELBOWS 4 FDPS I I 1 — § ] [] ] Q \
P.SH. N PAAAAA 1 <
SEE DETAIL 61 weawa B2 ) S C
TEMP. RAILROAD o % 4 FOPS CL. "B” RIP RAP
CROS?N: ‘ - T . R . { Q > WFILTER FABKIC. LINER
470,00 oW R TADKIC Uner, ey W v EST.16 SY FABRIC
. — u ‘ EST. 26 TONS @ —~
. [ EST. 50 SY FABRIC S L —_ GG, Age T he W -
o 1. AND | Y - » RAP - Patv e
#5.00 48" SMOOTH =] e == o e o L NORFOLK SOUTHERN RR R 129 Lo
59.80 STEEL PIPE () B i N o e et e Y EST. 2 TONS & oty . 9T, T
L] W g.625" 40+90,00 -L- A o e e e e Sl e T EST.7 SY FABRIC ™> | TEMP. RAILROAD U
WAILL THICKNESS 145.00 %) §@ %) e .. ~7 SCROSSING
& . . S : . R S s e e e REQUIRED
AN R - ' “.. 88 = o= e e ; -
4! AT .‘9‘.“ “ * ° ——— I B
: LENNS S s >,
. A 40.35.0&)4_- CL *I" RIP RAP * 1 I
/ W L ROl ———_ \—WHILTER FABRIC UNR ~ f amm———— "X e I i au 5
L P T EST.49 SY. *"BOR *IXEK '
Ten 40+4 -L- 0 -L- | EsT.26 TONS 36" gmoom STEEL PIPE
L 16 EST. 50 SY FABRIC 8 + : .
5955 41+00,00 -L- W/ 0.50" WALL THICKNESS 85T 115 Y DDE
61.56 85.00  STANDARD BASE DITCH 49+60.00 -L- u RETAIN SEE DETAIL 6E
WCLASS “FRIP RAP CL.“B* RIP RAP
g- ‘2T°N§u v WFILTER FABRIC LINER
SEE DETAL seC 213 LA
LENTZ PROPERTY MANAGEVENT, LLC £ EST.22 SY FABRIC
DB 203 PG 2072 ? I~J 49+ -
'm 49+60, L=
DETAIL 6A DETA
IL 6B DETAIL 6C DETALL 6D
SPECIAL LATERAL BASE DITCH SPECIAL LATERALL BASE DITCH STANDARD BASE DITCH SPECIAL LATERAL ‘V* DITCH STD. BASE DITCH
(Not to Scole) (Not to Scole) {Not to 2
d £ EST. 12 TONS HUBBARD REALITY &
Slope 1) EST. 15 SY FABRIC McGUIRE CONSTRUCTION
Gromng D MSEe Siope 0 EST. 220 CY DDE 0B 1B4APG K37
Fitter Fobric: Min.D =2.0Ft. Fiiter Fobric Min. D =2.0Ft. SEE DETAIL 6F
Mox. d =2.0Ft. 8 Min.D =2.0F+. Max.d =2.0Ft. -L-
B =5.0Ft. B =5.0Ft. B =4.0-10.0 Ft. Min.D = LO Ft.

Pls Stg_38+4398 Pls Sta 47+99.32 Pl Sta 53+94J0
6s = J J 26’

20'009° 6s = 469 A= 4418' 150 (LT)
Ls = 16000 Ls = D = 418286
LT = 10669 LT = 10669 L = 102843
ST = 5335 ST = 5335 T = 54147
R = 133000
SE = 006
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3012 JB:43 1 112707 _Rdy.psh_87.dgn

RS

-BL- I7 PINC
-L- STA.51+99,62 (7.32 RT)

HUBBARD REALITY &
McGURE CONSTRUCTION

DB B4PG 137

ENGINEER

PROJECT REFERENCE NO. SHEET NO.
u-zror 4
RW SHEET NO.
ROADWAY DESIGN HYDRAULICS

ENGINEER

T el TR
(Not to Scoie) s ‘“?Abbnto*'s‘ssesﬂmtc“
Front
IY::I i
"]
Min.D = 1O Ft.
Min.D = 1O Ft. L!'l mB =2.0Ft.

-L- STA.51+50 TO -L- STA.52+50 LT
-L- STA.59+50 TO -L- STA.62+00 LT
-L- STA.62+00 TO -L- STA.63+00 LT

-L- STA. 61+85 LT

8
=BL- 19 PINC
“L- STAGO+T5.5 (2,93 LD
3
-- SA.SSO (8.42 LT SPECIAL GRADE CUT DITCH
SEE DETAIL 7A
e ‘ DDED 20 CY
SPECIAL GRADE DITCH =
SEE PROFILE SHEET No. 15 /R
CHORD W
ST_sto. c0v06 gesamm o
C
—_— =] ] N E— —t— -
S — - _ | _J — - —~ C E =]
» L —
- . —t T 1z
—— - L T ‘ ! 11z
—f - il
47 |, 1
]
g’ s
% O\ —_— ¢ —
— (Sl — -— C F
—~—— e T T T — e —_—~~ T F _£-
F —_— S h , - I 50.00 -L- CL "B RIP RAP
e EXISTING RIGHT OF mAY L mr RAP F CL."B" RIP RAP —/ | PN W/FILTER FAI!I(?_LINER PPPVE SPTATST N
@ \_Wr-n.mrAulc LINER W/FILTER FABRIC LINER e A G TR S RN TR
EST.2 TONS EST.2 TONS _..;G5 -7 SYFABRC
5 SouT | ESLT SY FABRIC R o
SOUTHERN AR Ax S . E +4 -L- g s
A REARAREEESBEEERRSSES == 3500 1 B
S~ SaRENS i E Bad. : —
- 3 ; = WILTER FABRIC uusn—-l
EXSTMG A% m o vy % 1 BT 74 'SV FABRIC
B '
ps
#2
|
PI Sta 53+94.)0 Pis Sta_59+344I
A= 4CI18' 150 (LT) ©s = T26° 469
? -'4'16'42385' L?_ = 16000
= -
Lo, ST s ey
R =13 D8 228 Fg acas
SE = 006 0B 279 PG 2174

BM *5
ELEV. = T18.74
-L- STA.58+47.28
(321.0IRT)

E
+00

ATCH LIN
“ STA 65

-L—
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REVISIONS

R/W REVISION - 1731712 TR - REVISED RIGHT OF WAY ON PARCEL 22 TO ACCOMODATE ONSITE MITIGATION AND CHANGED PARCEL 22 TO 22Z.

MA

3012 18213 12707 _Rdy_psh_B8.dgn

N

N

PROJECT REFERENCE NO. SHEET NO.
DETAIL 8B u-2707 8
IL RW_SHEET NO.
NLET / OUTLET TYPiCAL ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
Sy o i
Fiiter F Min.D = LO Ft.
Max.d =10 Ft.
* When B Is< 6.0 B =5.0F+.
Type of Liner = CLASS °I RIP RAP
-L- STA,68+50 RT DETAILBE
DETAILL 8D LATERAL “V* DITCH
CUT DITCH (Not to Scole)
(Not to Scale)
ey i
AN

Min.D = LO Ft.
b =5.0Ft.

-L- STA.68+45 TO -L- STA.70+00 LT -L- STA.68+58 TO -L- STA. RT
“L- STAL 70400 TO -L- STA.TW50 RT L. STA. 74+30 To 5 STA"9e00 ¥

Min.D = LOFt.

.:
) s\ [/
6805.00 - PROPOSED BANKFULL Erqunsre s

45,00 '/ CHANNEL

PROPOSED THALWEG

68+05.00 -L-

60.00 4
o = :
00 -L- -L- STA.76+54.24 (T7.L
67+85,00 -L- '
.00 ‘ v DI
8 - EST. 187 CY DDE
. : ’ 00 1] SEE DETAIL BE PT_St. 77 +6927
CL."B" RIP RAP - < e &
\g_rﬂ.lﬁ:ol:smc LINER " Q)&
EST.7 SY FABRIC 67+ 7 FEAN SN \
7 ; NS Sta, 71+91.06 EONA . BAGHAY @
/R LAT BASE D
EST. 137 CY DDE == = e
SEE DETAIL 8H F e e e — — —

GRAU-350
ateeead T T T T T T T JT T T

NE
Zgg é;’sE SHEET 7

EST. 245 CY DDE
_ SEE DETAIL 8A

WA =<5\
RN

p—
&3 "f‘:“\ % AIL 8D
.‘ RN e
(OTECTION i E+15.00 -L-/ /]

j—_—_ﬁ:ﬁ:ﬁj: a;uuj:m.-=------dﬂ;;i--y‘v-m‘
g i3 FABRIC TEMP. RAILROAD A,
&F, RO AL ¥s

= EL S RIP RAPREQUIRED '

B P o FABRIC _ HEADWALL' '/"

|
CL. "B” RIP RAP__
WILTER FABRIC

d
INER

67+00.00 -L-
[3

MATCH Ly
STA 79400 SEE spger o

& SPEC_ LATYY’ DITC =, - e
\ EST.176 CY<DDE N WFILTER @ABRIC LINER — PN
EXSTING R/R RIGHT OF WAY A: L-BE- -BL- 2 PINC . % g;:; ;‘?TMC i
oo mseomen MR 105.00 “L- STATI+48. T34 RT) GG T O way
"é’fi"' RIP RAP y 9—\\ \ o SMOOTH SreEt piPE % AP NERER \ GG ——
DETAIL BA 14 TONS \ 2 DETAIL BH S e
LATERAL BASE DITCH BLa S temc  f oM ) 58080,00 Lo LATERAL BASE DITCH DETAIL BF
{Not To Scole) SEE DETAIL 88 64.09 (et to Scde) TOE PROTECTION 1
5"'1» 53-0. “L- €L "I* RIP RAP - ‘24?4@9 (Not to Scole) ~
D F ¢.' b . i0F 163. vg;u.ggn s;Anmc LINER rror MIN.D = LOFY, o o ]
el win.D = LOF*. T TS Fobric Mox.d = 1O Ft. Siope g >
: :_g:: EST. 62 5Y FABRIC * when B 1s< 6.0° B = 2.0Ft. o =208+ ter
b = 5.0Ft. .
58+95.00 -L- Type of Liner = CLASS '8"RP RAP
-L- STA. 73+00 TO -L- STA, 79+00 RT 00 @ . .
e 'oo N -L- STA. 6650 TO -L- STA. 68+45 LT Type of Liner =CLASS ‘B"RIP RAP
snm%orénisagrc A o -DRI- -L- ATRCK OuAR DogSon  L" STA.67+20 TO -L- STA.68+40 RT
A
Chot 10 Ser O RIP_RAP AT EMBANKMENT PI Sta 11+2093 PI Sta 12+5065 PI Sta 74+8095 0B 728 be 4633
1 Wreyss [T RIP RA A= 3600 350 (RT) A= 819408 (RT) A= I02F 00 (RT) 0B 2719 PG 174 DETAIL 86
[) SEE DETAIL 8G D = 28°06' 141 D = 608 514 D = r4r 258 RIP AR AT, EMBANKMENT
Min.D = LO F*, L= 128)3 L = 13547 L = 5782F {Hot to Scolel
e foorte . T = 6626 T = 6785 c
Mox.d = LO Ft. T = 28989 5=
* When B 1s< 60 B =5.0F*. R = 20387 R = 93200’ R = 320000 s s 15
Type of Liner = CLASS "RIP RAP SE = NC SE = NC SE = 004 o
-L- STA. 68445 LT Est. 3 Tons
A Type of Liner = CLASS T RIP RAP

-L- STA.90+90 RT




8/17/99
E—

REVISIONS

R/W REVISION - 1/31/12 TR - REVISED RIGHT OF WAY ON PARCEL 22 TO ACCOMODATE ONSITE MITIGATION AND CHANGED PARCEL 22 TO 22Z.

\U2707 _Rdy_psh_09.dgn

RS0 NED

MATCH LINE

*NOT TO SCALE

INSTALL LEVEL AND FLUSH
WITH NATURAL GROUND

L.

A7

PROJECT REFERENCE NO. SHEET NO.
u-a2ror 9
MHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

HANES HOUSE
HSTORIC PROPERTY
DO NOT DISTURB

-L- STAB4+83.25 (58.86 RT)

E
D8 279 PG 274
DETAIL 9A DETAIL 9B DETAILSC
LATERAL BASE DT LATERAL BASE BTon LATERR, v Drfcw

§F

Min. D=1 Ft.
B=10 Ft.

b=5 Ft.

-L~ STA 92+06 TO STA 93+50 LT

Natural
i

D
B

*NOTES:
% LONGITUDINAL SLOPES BETWEEN 0.3% AND 4.0%.
'EINOW&MNS MAY BE NEEDED, AS APPROVED BY

IGINI

Min. D=1 Ft,
B=10 Ft.

Ditech —
Grode 15 20
Est. 20 Tons 30

Type of Liner = CLASS ‘I"RIP RAP

Fu m
W . - g
P y TIET. Siope
MIn.D = LOFt. Min.D = LOFt.
X B = 3.0Ft. B = 5.0Ft. MIn.D = LO Ft.
b =5.0Ft. b =5.0Ft. . b = 5.0Ft,
L- STA. 79+00 TO -L- STA.80+50 RT -L- STA.80+50 TO -L- STA,83+70 RT -L- STA.79+00 TO -L- STA,82+65 LT
DETALL 9E DETAIL 9F
LATERAL GRASSED SWALE STANDARD BASE GRASSED SWALE RIP RAP AT EILQAM(IINT
(Not to Scale) (Notto Scale) (Not to Scole)

—L~ STA. 92406 LT & RT
-L- STA.91+00 TO STA.92+06 RT

-L- STA, 79+00 TO -L- STA.82+65 LT

-L- STA.90+90 RT

FLOW

NATURAL GROUND

DETAIL 9G EXSTNG R/R RGNT OF BAY
TRAPEZOIDAL GRASSED SWALE
WROCK CHECK DAM -BL- 24 PINC
(ot sl “L- STA.90+05.76 (22.5 RT)

6" OF FREEBOARD

1" OF #57 STONE

TYPICAL SECTION

NOTES:

1) DO _NOT USE INSIDE CLEAR RECOVERY AREA.
NOT PRACTICAL TO USE ON SLOPES > 5%.
FOR STRUCTURES IN GRASS SW,
CHECK DAMS SHOULD BE SPACED SUCH THAT
THE BASE OF THE UPSTREAM CHECK IS AT THE
SAME ELEVATION AS THE TOP OF THE
DOWNSTREAM CHECK.

NATURAL GROUND LINE

-L- STA 92+06 TO 93+50 RT

RIP_RAP OUTLET

B=4.0'
D=1.0"
(W=4.0"
JOSEPH C. GOODMAN
a AND WFE
308 MARY ANN HARRIS GOODMAN
oA o S sags - e e, RIS
: s R\ SEE
EDNA W, BINGHAM 8 8 PROPOSED , N
DB T86 PG u@ P a3 g CHANNEL ANKFULL 3
-;:# 3 S s
3 @
a 8 a -L- STA:82+06.1
2 5 ‘ (228,44 LD
33 8
S "I
S g #i
SEMBRTAIL 9K
% @ 15" CSP W/
o oo ® . g S5 ot
PR N
i) 3 5 3 a _— SEE_DETAIL 91 -l
33 T @ ET
_ _F @{3 S — o F CL “I" RIP RAP : D, £ AN
@ @ 6 18 WFILTER FABRIC LINER GRASSED ‘\_L
o . . EST. 96 TONS | EST.121 CY
a’.\ 84TAPER ’ i EST. 174 SY FABRIC SEE DETAIL 5
I>J I I_T I T I <|":3r I I I hd I T 2 v \ m §
T LN %005225F S =
Y L Py L L I = - l . = 4 I b “: a' I e h
- \-Galtdeﬁﬂ__ I I T I T T T IT—T T T o T <3 12 261 B - e 2 30’0
- BITARER _ _ __ - ——— = e I I I X I~-T % = =
- ‘,* h *4‘%——-—_\\ /~\ E \ T I p T T T p T T T JEJTAPER \ 2 t<
0 * « N \ . e TYPE-UIl .- .
= — _.__*F\\L* \ \ \ ™ ———— oot o \\ - N : 54 ~ Gk
e\ \emse— ey = oA — — ‘ - = =8 \5% @ : Rl -0
T\ A A ", \,___L/ \\ — = = - T J— — — Q{2 - ., \ z““? \] 1 \I —e—— § 1
= —an =< ~O\ \ S RETAIN EXISTING CHANNEL ) G
ks - \\\ —_— —— — ! = -~ q
358W T was oo —X—X x = CesThe T RO ———— — . l
s S 3 St = LY N TS
srorors ' S5 Aorsrong W\l
it PRI A . \
| o it \ FA‘ A
..... } ) \ A 1\ 1 -
NORFOLN

GRASSED SWALE
EST.178 CY DDE
SEE DETAIL 9E

ROCK CHECK DAM
EST. 342 CY DDE
SEE DETAIL 9G & 9H

W/CLASS “II” RIP RAP ’
SEE DETAIL 9F
[\ I I
DETAIL 91
LATERAL GRASSED SWALE RIP RAP AT EMBANKMENT
[Notto Scale) (Not msc?l.:lm.zs

150 YR + 29

2.0

Est. Tons ]_ ound

-L- STA 92+06 TO 93+50 RT

Type of Liner = CL "I' RP RAP

-L- STA,B87+00 TO STA.88+00 LT
-L- STA 92+50 TO STA 93+00 LT
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REVISIONS

®

N
RS

PROJECT REFERENCE NO. SHEET NO.
u-2ror 10
RW SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

EXISTMG R/R RIGHT OF WAY

L

= STA.I00+LI6 (39.40 RT)

tor an CVEII)) E B
EST. DI .
SEE DETAIL 108 S AL Wi ,J LAT BASE DITCH
EST. 655 CY DDE W/CLASS "B" RIP RAP
SEE DETAIL 10B & 10C . EST. 147 TONS
e o = 5 e
. SEE DETAIL 10A
W/ I R
W
——
w § = ¢ &
I_1 — C e e e — —_—— e | €]
§ 2 —
o
< =
5 ~ 1
~ W0 T
< ' +FOPS
= ™ —_— -

MATCH LINE
-L- STA 105+50

=L- STA.94+16.45 (35.36 RT)

ROCK CHECK DAM
EST. 342 CY DDE
SEE DETAIL 10D & 10E

\T
W/CLASS "B" RIP RAP
EST. 195 TONS
EST. 433 S.Y. FABRIC
EST. 211 CY DDE
SEE DETAIL 10A

DETAIL 10B
LATERAL GRASSED SWALE
(Notto Scale)

-L- STA 92+06 TO STA 96+00 LT

DETAIL I0A
LATERAL BASE DITCH
{Not to Scale)

403 \U27@7 .Rdy-psh.10.dgn

Siope

= LOFt,

Fobric Max.d = LO Ft.

B0 ® When B Is< 6.0' B = 2.0Ft.
b = 5.0Ft.

DETAIL 10D
LATERAL GRASSED SWALE
(Notto Scale)

Type of Liner = CLASS "B"RIP RAP

-L- STA.96+00 TO -L- STA,I01+50 LT
-L- STA 93+50 RT TO STA 100+50 RT

RS adnmnE

L~ STA 92+06 TO STA 93+50 RT

EXISTNG R/R RIGHT OF wAY

DETAIL 10C

TRAPEZOIDAL GRASSED SWALE
wROCK CHECK DAM

(Notto Scole}

TYPICAL SECTION

NOTES:

|2) DO _NOT USE INSIDE CLEAR RECOVERY AREA.

NOT PRACTICAL TO USE ON SLOPES > 5%.

3} FOR STRUCTURES IN GRASS SWAI

4) CHECK DAMS SHOULD BE SPACED SUCH THAT
THE BASE OF THE UPSTREAM CHECK IS AT THE
SAME ELEVATION AS THE TOP OF THE
DOWNSTREAM CHECK.

—L~ STA 93+50 TO STA 96+00 LT

DETAIL 10E

TRAPEZOIDAL GRASSED SWALE
wROCK CHECK DAM

(Notto Scale)

6" OF CLASS B RIP-RAP
FREEBOARD

NATURAL GROUND

FOR PERMANI STRUCTURI
4) CHECK DAMS SHOULD BE SPACED SUCH THAT
THE BASE OF THI IECK.

CHI

IE UPSTREAM IS AT THE
ELEVATION AS THE TOP OF THE
EAM CHECK.

-L- STA.92+06 TO STA. 93+50 RT
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REVISIONS

202 S8 \U2707_Rdy_psh_11.dgn

Rifoa.

A Wipg DRay

E_SUMP.
SEE DETAIL 118

wge -BL- 28 PINC
%ﬂ&ﬂ":A?m'c LINER -L- STANO+75.91(22.34 RT)
EST. 3 TONS —_—
EST. 10 SY FABRIC
Pls Sta_110+05.85
6s = 316’ 04.
ﬁ_ = /5000
DETAIL 1B 500r
%EJ%:]LCEA SPECIAL FALSE SUMP fross ST =
(Not to Scole) {Not to Scoie) pe

Min.D = 15 Ft.

-L- STA.106+75 TO -L- STA.108+00 LT
-L- STA.107+50 TO -L- STA.H0+00 RT

SPEC_GRADE CUT DITCH
SEE DETAIL IA

CL. "B" RIP RAP

W/FILTER FABRIC LINER

EST. 2 TONS SPEC
EST. 7 SY FABRIC b

\

GRADE CUT DITCH
AIL 1A

®

AND WIFE
MARY ANN HARRIS GOODMAN
DB 2226 PG 46T5
0B 1629 PG 3747
8
109+05.83 -L-

~—
-

\
EXSTIG R/R RGHT oF may

BM =8
-BL- STA.119+65
445 LT.
ELEV. = 75153

-L- STA.12+41.56
(458.24 LM

SPEC GRADE
SEE PROFILE SHEET No 17

4N

SC Sta. 11045583

_—C

———— ——

W

-

PROJECT REFERENCE NO. SHEET NO.
U=2707 [/]
R/l SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

5

-L-

S = Ditch Siope

-L- STA.106+60 LT

PiI Stq 115+08.96
A= 380r36r(LT)
D=4<2r2

L = 87275

T = 453J3"

R_= 131500

SE = 006
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REVISIONS

RAEE;302 (824 \ 2707 _Rdy_psh_12.dgn

PROJECT REFERENCE NO. SHEET NO.
U-2707 2
n P/Vi SHEET NO.
ROADWAY DESIGN HYDRAULICS
Pc s'a. D ENGINEER ENGINEER
(20 &
J. B, INGRAM
AND WFE (@] %
VIRGNIA_S. NGRAM %O
”n?g p’cﬁ 7”’ CL. "B” RIP RAP .
DB MIPG 842 W/FILTER FABRIC LINER -
PB R PG BI EST.2 TONS
EST. 7 SY FABRIC

. BEGIN CONSTRUCTION -Y4-
- POC S1a. 1048700  cv -~ wr rae

WFILTER FABRIC LINER

POT_Sta. 1316268

:mr.oo -v42

EXIST R/W EST. 3 TONS
o ,,,:w e END CONSTRUCTION -Y5- PISIo It e TV
} glgﬁ:ommc LINER POT Sta. 13+5000 D = 537020 Ls = 25000
“  CS Sta, 1242770 bia00 ovs Q2 Tt -
< [3+05.00_-v4- ¥440,00 I-ys- C R = 102000 SE = EXIST.
1)( R/W .00 SE = EXIST.
13+36.00 -Y4-
B(I)‘| 8.00 -Y4- _L_
87.00
N RS, 02 SR
NS 2 . amw D - £z x5 Ls = /5000
$PEC.GRADE CuT DITcH END TIP PROJECT U-2707 T = 453/3 ST = 5001
Cooe | S B POT_Sta. 1216690 ~L- = & = 130
.00 -Y5- SEE DETAIL 128 OS Sfa. I4+ m _Y4_ =
APOT Sta. I0+0000 -Y5-
Cur prc = 82°41r2r42 -y5-
W/CLASS "B*RIP RAP
LIS A = 97220588 -L-
"APER SEE DETAIL 128
a 14+77.70 gl«‘s
LAT. "V* DITCH M :
W/CLASS "B"RIP RAP
EST. 20 TONS m@/
:’ DEWEY O, SMITH, JR.
: AND WFE
L LINDA CRATER SMITH
a3k 08 1446 PG 375
Q, 4'1
16+80°00.-Y4-
190
[
AL A

{Not to Scole)

(Not to Scole)
Fm
ound D TIFT. Siope
Min.D = LOFt.
Fliter

liter Mox.d = LOFt.
3 b =5.0Ft.
STD. BERM DITCH : o A 2 o ..
SEE DETALL 124 18 it R D Type of Liner = CLASS ‘B' RIP RAP Min.D = LO Ft.

,, "Y4- STA.5+00 RT TO STA.16+00 RT | _"S7A.120+00 RT T0 -Ya- STA.15+85 RT
- -¥4-"STA,12+30 TO STA.13+00 RT

15" CSP W
2 ELBOWS &

{y. BERM DITCH Ot} -L- STAMZ B (5,29 R 2
oo A SRURAEITED -~ DETAL 128
N S

Front
tch

Min.D = 1.0 Ft.
Fliter Fobr! Maox.d = 1.0 Ft.

Type of Liner = CLASS B’ RIP RAP
-Y5- STA.1+00 RT TO STA.H+35 RT

MS- STA.H+35 RT TO STA.12+00 RT
(3




REVISIONS

E \ ! PROJECT REFERENCE NO. SHEET NO.
N y-2707 13
) o RW_SHEET NO.
[f"g) ROADWAY DESIGN HYDRAULICS
&) ENGINEER ENGINEER
Ug \
-Y- g
g8
PI Sta 24+7765 PI Sta_20+52.02 e
A= 1815549 (RT) A= I3 30 002 (LT)
PR 0D
,7; = |5272 ; = [I244
SE = 004 SE = 0p4
&
3=
1
| e BROOKSTONN WAREHOUSES, NC.
\ EXIST R/W 08 260 PG 387
\\:‘ RETAIN DUKE_POWER COMPANY
| & s 1l < 08 5PG S5
| @ ) 3- g WELLOGTON ASSOCATES, LLC
[ ]
\\E \ Sta.12 ¥3- -BYI- 33 PWC
|\ R e o onen i sz00 . .
DRAINS AS NECESSARY s X 1 A
\ VY o oese s o] | G Bemeocw| END CONSTRUCTON -y
=\ ) \ A 2 g %" 11| Poc Se25+3000 -
2 & == > =Y 548 14 Y,
2\ % \ + -v3- 9 & o \ B0 24450.00 -Y-
(@) @ — 734 DRNE: 3 11 <
@ g0 v [ JMNE S Romvz o )
\ + -Y- 02.00 -Y- ‘-5'5 | o = & £
:z /A A R @“ \ . e=de [ ] y — a R e
g TAPER
m \ — 7 =5“‘="‘—' -
g a =
‘ N FoE — = §
~ -
— _— B —==

—_— — -
FFOPS — /l' L E e -

X
\
L
> o ——F = e
)
e
3

-+ Y- 1l
[\ =
—G— 22+ 2Y— + Cy- d 158 EXIST R/W
-y- 1+ == BN .00V~ o
A== —— o\ g
—17] = 3 — +63)4; -Y( Q) 10 = a
CUT DITCH F/ DRIVEWAY \ r
SEE DETAIL 138 TURNOUT g \
o —
o g gowe \ | s AL ———
SEE DETAIL 13A / R \ —————
e T % N\
™ -
; Vo
FRISBY ACOUSSITION CORPORATION \ .
08 187 PG 2308 L
Y= = \ 4
'a. -Y3- o
A= 75335476 )
* %08 PG 683
38 PG 165
DETAILI3A
CUT DITCH
(Not to Scoie)
§- iy
B
F d
‘F" Min,D = L5 Ft. g
s b ]
2 Y- STA, 18400 RT TO -Y- STA, 20+50 RT g5
n:l ol
5 DETAIL 138
N CUT DITCH =
o, (Not to Scole) (ALY
2 Front B EUNKCE_E. COPE
3 TeR
3o » WALTER L. R,
7 DB 1858 PG 2099
gg MIn.D = 1.OFt.
g

al

-Y- STA, 20450 RT TO -Y- STA, 21450 RT

RIES

—
I
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SHEET NO.
16
HYDRAULICS
ENGINEER

720

710

700

690

670

660

740

720

710

700

690

670

660

79

I

-2707

PROJECT REFERENCE NO.
7]
ROADWAY DESIGN
ENGINEER

DO NOT USE FOR CONSTRUCTION

I PRELIMINARY PLANS |

1
ry
Ikl B

Pl
|
i

T
T
I

IEENEEEEN

PYYHEENEN |

(614.79° LT)

78

RY

ENGINEERING GROUP

CSEPI

|IENEANNEE ENEENANERE N EEEE RN

77

18" ELM -L-

oty

IN BASE OF 44" OAK -L- STA. 75+58.48

76

N

IK

T o e e o e L O T T
NS EEEEEEENES N EREEESEEE ENNEEEEEEN EEEEEENENE SRENEANENE N EEANEEEEE REEN]
e e e e e T

75

[pt

EV=715.26 _R/R SPIK|

:L

Iﬁl_l
1

TN

EL

BM_*

T
EEERENE EREEEEE]

O

&

0 00 O 0 O 0 0 O

e e e e e e e e et

74

-
i

..

73

T T
IENEEE ERENI
T

11

%
b Al |

E _SHEET 8 FOR -L- PLAN

72

E

T T T
|IENNEI ENEEEEEEEE R

ISR SN

S

BRIDGE_ HYDRAULIC DATA

DESIGN DISCHARGE

S|
= 50 YRS
= 7022 FT

= |

DESIGN FREQUENCY

DESIGN HW ELEVATION

BASE DISCHARGE
BASE FREOUENCY

= /19000 CFsS

= /00 YRS
= 7026 FT
= 00+ YRS

= 7048 FT

= 26000 CFS

BASE HW ELEVATION
OVERTOPPING DISCHARGE
OVERTOPPING FREQUENCY
OVERTOPPING ELEVATION

= 10-2-03

DATE OF SURVEY
WS.ELEVATION

= 6799 FT

AT DATE OF SURVEY

INE K
1

T -ﬁ"

Al

1T

11

NS INEEAENERS ANNSEENNEN |
IR AN AN AR |

NN NN REEE SRR |

12
rul

70

69

&1

PIPE HYDRAULIC DATA

DRAINAGE STRUCTURE NO. 26

68

YRS

= 2653 AC
= 50

L

T

PIPE HYDRAULIC DATA

I

DRAINAGE STRUCTURE NO. 20

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

= 962 CFs

= 71826 FT

DESIGN HW ELEVATION
100 YEAR DISCHARGE

= [Il8 CFS

= 795 FT

100 YEAR HW ELEVATION

= JI00 CFsS
= 72855FT

= )00 YRS

OVERTOPPING FREQUENCY
OVERTOPPING DISCHARGE
OVERTOPPING ELEVATION

AC
YRS
= 1997 CFS

= 673
= 50

DRAINAGE AREA
DESIGN FREQUENCY
DESIGN DISCHARGE

= 2158 CFs

= 6893 FT
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