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PROJECT COMMITMENTS

US 70 Goldsboro Bypass
From east of SR 1300
(Salem Church Road) to east of SR 1556
(Wayne Memorial Drive)
Wayne County
Federal Aid Project NHS-70(160)
State Project No. 34461.3.GV1
TIP Project R-2554BA

Current status, changes, or additions to the project commitments as shown in the
environmental document for the project are printed in italics.

Commitments Developed During Project Development

LOCATION AND SURVEYS UNIT:

1.

The precise limits of the Deans Cemetery located near the Howell Branch crossing will be
determined by the Location and Surveys Unit in conjunction with the Office of Human
Environment.

The limits of Deans Cemetery have been determined. Dean'’s cemetery will not be
affected by the project.

RIGHT OF WAY BRANCH

2.

NCDOT will provide relocation assistance to residences and businesses displaced during
acquisition of right-of-way in accordance with the Federal Uniform Relocation Assistance .
and Real Property Act (GS-133-5 through 133-1 8).

This has been done. Acquisition of right-of-way has been completed.

Upon the recommendation of the Office of Human Environment and the Office of State
Archaeology, any marked graves that are to be impacted by the proposed construction
will be disinterred, removed, and re-interred per North Carolina General Statutes, Chapter
65, Article 5. The treatment of any unmarked graves that are to be impacted by the
proposed construction shall follow the procedures outlined in North Carolina General
Statutes, Chapter 70, Article 3.

This is standard practice. The Smith Cemetery , located in the southwest quadrant of SR
1356 (Wayne Memorial Drive) interchange has been relocated in accordance with the
requirements of state law.

DIVISION 4 CONSTRUCTION

4.

The potential is high for significant archaeological sites that have not yet been identified
to exist in the area. Construction personnel will be dili gent about watching for late
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discoveries of archaeological sites during project construction. The Resident Engineer
and other construction personnel as appropriate will keep close communication with the
Human Environment Unit regarding any potential sites found during construction.
Should any concentration of artifacts be found during construction, the Resident Engineer
is to contact NCDOT’s Human Environment Unit immediately. Also, Division 4 will
assume responsibility for reminding construction personne] that state law forbids the
taking of artifacts from state-owned right of way.

Division 4 will carry this commitment out during construction.

HYDRAULICS UNIT

5.

NCDOT will minimize long-term water quality impacts through the use of Best
Management Practices for Protection of Surface Waters (1991), as identified in the
Federal Aid Highway Program (FHPM) and North Carolina Administrative Code, Ch.4

This is standard and will be done

NCDOT will attempt to further minimize wetland impacts in the final design phase of the
project. All unavoidable wetland impacts will be mitigated for by the NCDOT. A final
mitigation plan will be included with the permit application. A permit application will be
submitted during the final design and construction plan preparation phase for
jurisdictional impacts of the project.

This has been done. This project has been taken through NEPA/Section 404 Merger 01
Points 4a, 4b, and 4c, which means that minimization, mitigation and permit drawings
have been coordinated with and reviewed by the regulatory and resource agencies.

NCDOT will design stream relocations in accordance with the latest recommendations of
NCWRC. Designs will be coordinated with resource agencies early in the design process.

Stream relocation design has been coordinated with the regulatory and resource
agencies as part of the NEPA/Section 404 Merger 01 process.

ROADSIDE ENVIRONMENTAL UNIT, DIVISION 4 CONSTRUCTION

8.

NCDOT will take precautions to prevent construction damage to standing trees outside
the construction limits.

Method 11l Clearing will be used, which prohibit tree removal beyond the toe of slope
plus 10 feet.

NCDOT will implement an erosion and sediment control program in accordance with
standard policies to minimize erosion and sedimentation. All devices will be inspected

periodically and after every extensive rainfall to ensure proper maintenance.

This is standard and will be done.
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HIGHWAY DESIGN BRANCH

10.

NCDOT will continue coordination with the N.C. Division of Forest Resources (NCDFR)
and the staff at Claridge Tree Nursery to establish an acceptable roadway location through
the nursery and to minimize impacts to seed orchards and nursery fields.

Claridge Tree Nursery is on Section A and therefore does not need to be addressed as
part of this consultation.

DIVISION 4 CONSTRUCTION

11.

12.

13.

14.

15.

16.

NCDOT will maintain all construction equipment to comply with applicable standards for
noise and exhaust emissions.

This is standard and will be done.

NCDOT will implement measures to reduce localized degradation of ambient air quality
during construction. Burning of debris will be done in accordance with the North
Carolina open burning regulations 15A NCAC 2D.0520.

This is standard and will be done.

NCDOT will ensure the demolition or renovations of structures containing asbestos
material will be in compliance with 15A NCAC 2D.0525.

This is standard and will be done

NCDOT will ensure coordination with the appropriate state and local officials during the
utility relocation phase of construction.

This is standard and will be done

NCDOT and its contractors will not excavate, fill, or perform land clearing activities
within Waters of the U.S. or any areas under the jurisdiction of the Department of the
Army Corps of Engineers (COE), except as authorized by the COE. To ensure that all
borrow and waste activities occur on high ground, except as authorized by permit, the
NCDOT shall require its contractors to identify all areas to be used to borrow material, or
to dispose of dredged, fill or waste material. Documentation of the location and
characteristics of all borrow and disposal sites associated with the project will be
available to the COE on request.

This is standard and will be done.
NCDOT and its contractors will not be allowed to perform any construction activities that

will adversely impact anadromous fish spawning streams during the spring migration
period — February 15 through June 15.
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This commitment does not apply to this portion of the project. Howell Branch, Stoney
Creek and Reedy Branch are not anadromous fish spawning streams at the locations
crossed by the project.

HYDRAULICS UNIT, PDEA

17.

18.

19.

20.

21.

'NCDOT will coordinate with the resource agencies to agree on the structure type (bridge
or culvert) and length to be used at Howell Branch, Stoney Creek, and Reedy Branch
prior to the permit application stage.

Bridges are shown on project plans in accordance with the Concurrence Point 44 form.

Commitments Developed During Project Permitting

This authorization is only for R-2554 section BA. Construction on R-2554 sections A,
BB and C shall not commence until final designs have been completed and plans have

been permitted.

Compensatory mitigation for impacts to 13,038 linear feet of streams is required. As
stated in your application, compensatory mitigation for impacts to jurisdictional streams
shall be provided by 12,900 linear feet of onsite stream restorations plus 691 feet of onsite
stream preservation. The onsite stream relocations shall be constructed in accordance with
the design submitted in your March 18, 2008 application. Please be reminded that as-
builts for the completed streams shall be submitted to the North Carolina Division of
Water Quality 401 Wetlands Unit with the as-builts for the rest of the project. If the
parameters of this condition are not met, then the permittee shall supply additional stream
mitigation for these impacts. All channel relocations will be constructed in a dry work
area, will be completed and stabilized, and must be approved on site by DWQ staff, prior
to diverting water into the new channel. Whenever possible, channel relocations shall be
allowed to stabilize for an entire growing season. All stream relocations and restorations
shall have a 50-foot wide native wooded buffer planted on both sides of the stream unless
otherwise authorized by this Certification. A transitional phase incorporating rolled
erosion control product (RECP) and appropriate temporary ground cover is allowable.

The stream mitigation site shall be monitored annually for five years or until success
criteria are satisfied. Monitoring protocols shall follow the Monitoring Level I outlined in
the Stream Mitigation Guidelines, April 2003.

Compensatory mitigation for impacts to 27.61 acres of wetands is required. As stated in
your application, compensatory mitigation for these wetlands shall be provided by 27.17
acres of onsite wetland restoration plus 2.37 acres of onsite wetland preservation. The
wetland mitigations will occur as follows:

a.) Section BA: 0.37 acres of wetland restoration at Site 8; and 2.37 acres of wetland
preservation at Site 8.

b.) Section C: 26.84 acres of wetland restoration at Site 12.
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22.

23.

24.

25.

26.

The permittee shall comply with the on-site wetland mitigation plan submitted with the
application on March 28§, 2008 .

For the onsite wetland mitigation sites, the permittee shall plant 680 stems/acre.
Vegetation success shall be measured by survivability over a 5-year monitoring period.
Survivability will be based on 320 stems/acre after three (3) years and 260 stems after five
(5) years. A survey of vegetation during the growing season shall be conducted annually
over the five-year monitoring period and submitted to the NC Division of Water Quality.
If the surviving vegetation densities are below the required thresholds after the five-year
monitoring period, the site may still be declared successful at the discretion of and with
written approval from the NC Division of Water Quality.

For the onsite wetland mitigation sites, hydrologic success of the sites will be attained by
restoration of a hydrologic regime that results in inundation or saturation of the soils
within 12 inches of the ground surface for at least 12.5 percent of the growing season. The
hydrologic monitoring shall persist for a total of five (5) years. After the five-year
monitoring period, if the monitoring requirements are not met, the site may still be
declared successtul at the discretion of and with written approval from the NC Division of
Water Quality.

Compensatory mitigation for impacts to 768,918 square feet of protected riparian buffers
in Zone 1 and 500,156 square feet of protected riparian buffers in Zone 2 shall be required.
As stated in your applications compensatory mitigation for these riparian buffers shall be
provided partially by onsite buffer restorations. These onsite restorations will mitigate for
245,556 square feet of Zone 1 and 156,123 square feet of Zone 2 impacts. In accordance
with 15A NCAC 02B.0242(9) riparian vegetation reestablishment shall include a
minimum of at least 2 native hardwood tree species planted at a density sufficient to
provide 320 trees per acre at maturity. The mitigation area shall be placed under a
perpetual conservation casement that will provide for protection of the property’s nutrient
removal efficiencies.

Using a 3:1 ratio for Zone 1 Buffer impacts and a 1.5:1 ration for Zone 2 Buffer impacts,
the remaining mitigation requirements for this project is 2,086,134 square feet of Neuse
Riparian Buffer. As stated in your application, 1,393,920 square feet of buffer restoration
will be used from the Claridge Nursery Stream Mitigation Site.

For the remaining 692,214 square feet of Neuse Buffer Mitigation required, we understand
that you have chosen use of the North Carolina Ecosystem Enhancement Program (EEP).
Mitigation for unavoidable impacts to Neuse Riparian Buffers shall be provided in the
Neuse River Basin and done in accordance with 15A NCAC 2B.0233. EEP has indicated
in a letter dated April 9, 2008 that they will assume responsibility for satisfying the
compensatory mitigation requirements for the above-referenced project, in accordance
with the Tri-Party MOA signed on July 22, 2003 and the Dual-Party MOA signed on April
12, 2004.
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27.  For the onsite buffer mitigation sites, the permittee shall monitor the sites. An annual
report shall be submitted to the DWQ for a period of 5 years showing monitoring results,
survival rate/ success of tree and vegetation establishment, and that diffuse flow through
the riparian buffer has been maintained. The first annual report shall be submitted within
one year of final planting. Failure to achieve a buffer density of 320 trees per acre after 5
years will require the annual report to provide appropriate remedial actions to be
implemented and a schedule for implementation. Approval of the final annual report, and
a formal “close out” of the mitigation site by the DWQ is required.
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A e,éu
DEPARTMENT OF THE ARMY -
WILMINGTON DISTRICT, CORPS OF ENGINEERS
Washington Regulatory Field Office JUL 14 2008

Post Office Box 1000
Washington, North Carolina 27889-1000

IN REPLY REFER TO W BN OF H‘GHWAY‘S
July 10,2008 m-omcs'sommm ENVIRONWENT

Regulatory Division

Action ID. SAW 2008-00252

Gregory J. Thorpe, Ph.D.

Environmental Manager Director

Project Development and Environmental Analysis Branch
N.C. Department of Transportation

1548 Mail Service Center

Raleigh, North Carolina 27699-1548

Dear Dr. Thorpe,

In accordance with your written request of January 6, 2008, and the ensuing administrative
record, enclosed are two copies of a permit to relocate and widen approximately 20 miles of US
Highway 70 Goldsboro Bypass (TIP R-2554), starting from Aulander Road (NCSR 1381) west
of Goldsboro, in Wayne County and ending east of Promise Land Road (NCSR 1323) southwest
of LaGrange, in Lenoir County, North Carolina.

You should acknowledge that you accept the terms and conditions of the enclosed permit by
signing and dating each copy in the spaces provided ("Permittee" on page 3). Your signature, as
permittee, indicates that, as consideration for the issuance of this permit, you voluntarily accept
and agree to comply with all of the terms and conditions of this permit. All pages of both copies
of the signed permit with drawings should then be returned to this office for final authorization.
A self-addressed envelope is enclosed for your convenience.

This correspondence contains an initial proffered permit for the above described activity. If
you object to this decision or the enclosed special conditions you may request that the District
Commander reconsider his decision. Enclosed you will find a Notification of Appeal Process
(NAP) fact sheet and request for appeal (RFA) form. If you request to appeal this decision you
must submit a completed RFA form to the District Commander, Wilmington District Corps of
Engineers at the following address:

Col. John E. Pulliam, Jr., District Commander

US Army Corps of Engineers, Wilmington District
Post Office Box 1890

Wilmington, NC 28402-1890



In order for an RFA to be accepted by the Corps, the Corps must determine that it is complete
and that it has been received by the District Office within 60 days of the date of the NAP.
Should you decide to submit an RFA form, it must be received at the above address by
September 8, 2008.

**]t is not necessary to submit an RFA form to the District Office if you do not object to the
decision in contained in this correspondence.**

After the permit is authorized in this office, the original copy will be returned to you; the
duplicate copy will be permanently retained in this office. If you have questions, please contact

William Wescott at the Washington Regulatory Field Office, telephone 252-975-1616 ext. 31.

Sincerely,

ol R

David M. Lekson, P.W.S.
Chief, Washington Regulatory Field Office

Enclosures



X Perform work in or affecting navigable waters of the United States, upon recommendation
of the Chief of Engineers, pursuant to SECTION 10 of the Rivers and Harbor Act of March 3,
1899

X Discharge dredged or fill material into waters of the United States upon the issuance of a
permit from the Secretary of the Army acting through the Chief of Engineers pursuant to Section
404 of the Clean Water Act

__ Transport dredged material for the purpose of dumping it into ocean waters upon the issuance
of a permit from the Secretary of the Army acting through the Chief of Engineers pursuant to
Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972



DEPARTMENT OF THE ARMY PERMIT
Permittee North Carolina Department of Transportation, Gregory J. Thorpe, Ph.D.

Permit No. SAW 2008-00252

Issuing Office = CESAW-RG-W

NOTE: The term "you" and its derivatives, as used in this permit, means the permittee or any future transferee. The term "this
office” refers to the appropriate district or division office of the Corps of Engineers having jurisdiction over the permitted
activity or the appropriate official of that office acting under the authority of the commanding officer.

You are authorized to perform work in accordance with the terms and conditions specified below.

Project Description:  The proposed T.LP. project R-2554 involves constructing a divided multi-lane, full control of access freeway,
interchanges at locations with major traffic movements, and grade separations at minor crossroads and railroads. The project is
approximately 20 miles long and proposes to construct on new location US Highway 70 north of Goldsboro. The T.LP. R-2554
project would permanently impact 27.62 acres of jurisdictional wetlands and 13,153 linear feet of stream. The project would

temporarily impact 0.24 acres of jurisdictional wetlands and 488 linear feet of stream.

Project Location: ~ This project involves the construction of a new US Highway 70 Goldsboro Bypass starting from Aulander Road
(NCSR 1381) west of Goldsboro, in Wayne County and ending east of Promise Land Road (NCSR 1323) southwest of LaGrange, in

Lenoir County, North Carolina .

Permit Conditions:

General Conditions:

1. The time limit for completing the work authorized ends on  December 31, 2013  If you find that you need more time
to complete the authorized activity, submit your request for a time extension to this office for consideration at least one month
before the above date is reached.

2. You must maintain the activity authorized by this permit in good condition and in conformance with the terms and
conditions of this permit. You are not relieved of this requirement if you abandon the permitted activity, although you may
make a good faith transfer to a third party in compliance with General Condition 4 below. Should you wish to cease to maintain
the authorized activity or should you desire to abandon it without a good faith transfer, you must obtain a modification of this
permit from this office, which may require restoration of the area.

3. If you discover any previously unknown historic or archeological remains while accomplishing the activity authorized by
this permit, you must immediately notify this office of what you have found. We will initiate the Federal and state coordination
required to determine if the remains warrant a recovery effort or if the site is eligible for listing in the National Register of
Historic Places.

ENG FORM 1721, Nov 86 EDITION OF SEP 82 IS OBSOLETE. (33 CFR 325 (Appendix A))



4. Ifyou sell the property associated with this permit, you must obtain the signaturé of the new owner in the space provided
and forward a copy of the permit to this office to validate the transfer of this authorization.

5. Ifaconditioned water quality certification has been issued for your project, you must comply with the conditions specified
in the certification as special conditions to this permit. For your convenience, a copy of the certification is attached if it

contains such conditions.

6. You must allow representatives from this office to inspect the authorized activity at any time deemed necessary to ensure
that it is being or has been accomplished in accordance with the terms and conditions of your permit,

Special Conditions:

SEE ATTACHED SPECIAL CONDITIONS

Further Information:
1. Congressional Authorities: You have been authorized to undertake the activity described above pursuant to:
(X) Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403).
(X) Section 404 of the Clean Water Act (33 U.S.C. 1344).
() Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972 (33 U.S.C. 1413).
2. Limits of this authorization.
a. This permit does not obviate the need to obtain other Federal, state, or local authorizations required by law.
b. This permit does not grant any property rights or exclusive privileges.
c¢. This permit does not authorize any injury to the property or rights of others.
d. This permit does not authorize interference with any existing or proposed Federal project.
3. Limits of Federal Liability. In issuing this permit, the Federal Government does not assume any liability for the following:

a. Damages to the permitted project or uses thereof as a result of other permitted or unpermitted activities or from natural
causes.

b. Damages to the permitted project or uses thereof as a result of current or future activities undertaken by or on behalf
of the United States in the public interest.

c. Damages to persons, property, or to other permitted or unpermitted activities or structures caused by the activity
authorized by this permit.

d. Design or construction deficiencies associated with the permitted work.



e. Damage claims associated with any future modification, suspension, or revocation of this permit.

4. Reliance on Applicant's Data: The determination of this office that issuance of this permit is not contrary to the public
interest was made in reliance on the information you provided.

5. Reevaluation of Permit Decision. This office may reevaluate its decision on this permit at any time the circumstances
warrant. Circumstances that could require a reevaluation include, but are not limited to, the following:

a. You fail to comply with the terms and conditions of this permit.

b. The information provided by you in support of your permit application proves to have been false, incomplete, or
inaccurate (See 4 above).

c. Significant new information surfaces which this office did not consider in reaching the original public interest decision.

Such a reevaluation may result in a determination that it is appropriate to use the suspension, modification, and revocation
procedures contained in 33 CFR 325.7 or enforcement procedures such as those contained in 33 CFR 326.4 and 326.5. The
referenced enforcement procedures provide for the issuance of an administrative order requiring you to comply with the terms
and conditions of your permit and for the initiation of legal action where appropriate. You will be required to pay for any
corrective measures ordered by this office, and if you fail to comply with such directive, this office may in certain situations
(such as those specified in 33 CFR 209.170) accomplish the corrective measures by contract or otherwise and bill you for the
cost.

6. Extensions. General condition 1 establishes a time limit for the completion of the activity authorized by this permit, Unless
there are circumstances requiring either a prompt completion of the authorized activity or a reevaluation of the public interest
decision, the Corps will normally give favorable consideration to a request for an extension of this time limit.

Your signature below, as permittee, indicates that you accept and agree to comply with the terms and conditions of this permit.

LDt o Gy T 0 July 1y, 2c08

(PERMITTEE) NortW Carolina Department of Transportatlon (D/JTE)

This permit becomes effective when the Federal official, designated to act for the Secretary of the Army, has signed below.

W(ﬂ\p«% 7 m/os

(DISTRICT EN JOHN E. PULLIAM, JR., COLONEL T purg

When the structures or work authorized by this permit are still in existence at the time the property is transferred, the terms and
conditions of this permit will continue to be binding on the new owner(s) of the property. To validate the transfer of this permit
and the associated liabilities associated with compliance with its terms and conditions, have the transferee sign and date below.

(TRANSFEREE) (DATE)

3 *U.S. GOVERNMENT PRINTING OFFICE: 1986 - 717-425



SPECIAL CONDITIONS (Action ID. SAW 2008-00252; NCDOT/TIP R-2554)

COMPLIANCE WITH PLANS

a) This authorization is only for R-2554 section BA. Construction on R-2554 sections A, BB and C shall not
commence until final designs have been completed and plans have been approved by the District Engineer.

b) All work must be performed in strict compliance with the attached plans, which are a part of this permit.
Any modification to the permit plans must be approved by the USACE prior to implementation.

ACTIVITIES NOT AUTHORIZED

¢) Except as authorized by this permit or any USACE approved modification to this permit, no excavation,
fill, or mechanized land-clearing activities shall take place at any time in the construction or maintenance of
this project, within waters or wetlands, nor shall any activities take place that cause the degradation of waters
or wetlands. In addition, except as specified in the plans attached to this permit, no excavation, fill or
mechanized land-clearing activities shall take place at any time in the construction or maintenance of this
project, in such a manner as to impair normal flows and circulation patterns within, into, or out of waters or
wetlands or to reduce the reach of waters or wetlands.

This permit does not authorize temporary placement or double handling of excavated or fill material within
jurisdictional waters, including wetlands, outside the permitted area. Additionally, no construction materials
or equipment will be placed or stored within jurisdictional waters, including wetlands.

CONSTRUCTION PLANS

d) The Permittee will ensure that the construction design plans for this project do not deviate from the permit
plans attached to this authorization. Written verification shall be provided that the final construction
drawings comply with the attached permit drawings prior to any active construction in waters of the United
States, including wetlands. Any deviation in the construction design plans will be brought to the attention of
the Corps of Engineers, Washington Regulatory Field Office prior to any active construction in waters or
wetlands.

e) Prior to commencing construction within jurisdictional waters of the United States for any portion of the
proposed project, the Permittee shall forward the latest version of project construction drawings to the Corps
of Engineers, Washington Regulatory Field Office NCDOT Regulatory Project Manager. Half-size
drawings will be acceptable.

POLLUTION SPILLS

) All mechanized equipment will be regularly inspected and maintained to prevent contamination of waters
and wetlands from fuels, lubricants, hydraulic fluids, or other toxic materials. No equipment staging or
storage of construction material will occur in wetlands. Hydro-seeding equipment will not be discharged or
washed out into any surface waters or wetlands. In the event of a spill of petroleum products or any other
hazardous waste, the Permittee shall immediately report it to the N.C. Division of Water Quality at (919)
733-5083 or (800) 662-7956 and provisions of the North Carolina Oil Pollution and Hazardous Substances
Control Act will be followed.



NOTIFICATION

g) The Permittee shall advise the Corps in writing at least two weeks prior to beginning the work authorized
by this permit and again upon completion of the work authorized by this permit.

CLEAN FILL MATERIAL

h) Unless otherwise authorized by this permit, all fill material placed in waters or wetlands shall be generated
from an upland source and will be clean and free of any pollutants except in trace quantities. Metal products,
organic materials (including debris from land clearing activities), or unsightly debris will not be used.

CONTRACTOR COMPLIANCE

i) The Permittee shall require its contractors and/or agents to comply with the terms and conditions of this
permit in the construction and maintenance of this project, and shall provide each of its contractors and/or
agents associated with the construction or maintenance of this project with a copy of this permit, and any
authorized modifications. A copy of this permit, and any authorized modifications, including all conditions,
shall be available at the project site during construction and maintenance of this project.

SEDIMENTATION AND EROSION CONTROL MEASURES

j) The Permittee shall use appropriate sediment and erosion control practices which equal or exceed those
outlined in the most recent version of the “North Carolina Sediment and Erosion Control Planning and
Design Manual” to assure compliance with the appropriate turbidity water quality standard. Erosion and
sediment control practices must be in full compliance with all specifications governing the proper design,
installation and operation and maintenance of such Best Management Practices in order to assure compliance
with the appropriate turbidity water quality standards. Additionally, the project must remain in full
compliance with all aspects of the Sedimentation Pollution Control Act of 1973 (North Carolina General
Statutes Chapter 113A Article 4).

Adequate sedimentation and erosion control measures must be implemented prior to any ground disturbing
activities to minimize impacts to aquatic resources. These measures must be inspected and maintained
regularly, especially following rainfall events. All fill material must be adequately stabilized at the earliest
practicable date to prevent sediment from entering into adjacent waters or wetlands.

The Permittee shall remove all sediment and erosion control measures placed in wetlands or waters, and shall
restore natural grades in those areas, prior to project completion.

No fill or excavation for the purposes of sedimentation and erosion control shall occur within jurisdictional
waters, including wetlands, unless it is included on the plan drawings and specifically authorized by this
permit.

REPORTING OF VIOLATIONS

k) The Permittee will report any violation of these conditions or violations of Section 404 of the Clean Water
Act or Section 10 of the Rivers and Harbors Act in writing to the Corps of Engineers, Washington
Regulatory Field Office NCDOT Regulatory Project Manager, within 24 hours of the Permittee’s discovery
of the violation.



COMPLIANCE WITH SPECIAL CONDITIONS

1) Failure to institute and carry out the details of these special conditions, will result in a directive to cease all
ongoing and permitted work within waters and/or wetlands associated with the permitted project, or such
other remedies and/or fines as the District Engineer or his authorized representatives may seek.

PRECONSTRUCTION MEETING

m) The Permittee shall schedule a preconstruction meeting between its representatives, the contractor’s
representatives, and the Corps of Engineers, Washington Regulatory Field Office, NCDOT Regulatory
Project Manager, prior to any work within jurisdictional waters and wetlands to ensure that there is a mutual
understanding of all of the terms and conditions contained within this Department of the Army Permit. The
Permittee shall provide the Corps of Engineers, Washington Regulatory Field Office, NCDOT Regulatory
Project Manager, with a copy of the final plans at least two weeks prior to the preconstruction meeting along
with a description of any changes that have been made to the project’s design, construction methodology or
construction timeframe. The Permittee shall schedule the preconstruction meeting for a time when the Corps
of Engineers and North Carolina Division of Water Quality (NCDWQ) Project Managers can attend. The
Permittee shall invite the Corps and NCDWQ Project Managers a minimum of thirty (30) days in advance of
the scheduled meeting in order to provide those individuals with ample opportunity to schedule and
participate in the required meeting.

BORROW AND WASTE

n) To ensure that all borrow and waste activities occur on high ground and do not result in the degradation of
adjacent wetlands and streams, except as authorized by this permit, the Permittee shall require its contractors
and/or agents to identify all areas to be used to borrow material, or to dispose of dredged, fill, or waste
material. The Permittee shall provide the Corps of Engineers with appropriate maps indicating the locations
of proposed borrow or waste sites as soon as the Permittee has that information. The Permittee will
coordinate with the Corps of Engineers before approving any borrow or waste sites that are within 400 feet
of any streams or wetlands. All jurisdictional wetland boundaries on borrow and waste sites shall be verified
by the Corps of Engineers and shown on the approved reclamation plans. The Permittee shall ensure that all
such areas comply with Special Condition b) of this permit, and shall require and maintain documentation of
the location and characteristics of all borrow and disposal sites associated with this project. This information
will include data regarding soils, vegetation and hydrology sufficient to clearly demonstrate compliance with
the Special Condition b). All information will be available to the Corps of Engineers upon request. NCDOT
shall require its contractors to complete and execute reclamation plans for each waste and borrow site and
provide written documentation that the reclamation plans have been implemented and all work is completed.
This documentation will be provided to the Corps of Engineers within 30 days of the completion of the
reclamation work.

MITIGATION

0) Compensatory mitigatio'n for the unavoidable impacts to 27.62 acres of wetlands and 13,153 linear feet of
streams associated with the proposed project shall be provided as outlined in the permit application and
drawings with the following modifications.

e R-2554 C directly impacts Bear Creek-Mill Branch Mitigation Bank (Bank). The mitigation banking
instrument, conservation easement and available credits for the Bank shall be modified to reflect the
impacts resulting from R-2554 C prior to the authorization of Sections A, BB or C.

e Stream mitigation sites and wetland mitigation sites shall be monitored annually for five years or until
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success criteria are satisfied, whichever is longer.

Vegetation success shall be achieved by documenting the survival of 320, 3-year old planted
stems/acre at year three (3) and 260, 5-year old planted stems/acre at year five (5).

For wetland mitigation Site 8, hydrologic success shall be achieved by documenting the inundation or
saturation of the soils within 12 inches of the ground surface for at least 12.5 percent of the growing

sc€ason.



Michael F. Easley, Governor
William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

"\ﬁCUTlQQ%
| RECEIVED May 16, 2008

Dr. Greg Thorpe, PhD., Manager

Planning and Environmental Branch MAY 22 2008

North Carolina Department of Transportation

1548 Mail Service Center DIVISION OF HIGHWAYS
Raleigh, North Carolina, 27699-1548 PDEA-QFFICE OF NATURAL ENVIRONMENT

Subject: 401 Water Quality Certification Pursuant to Section 401 of the Federal Clean Water Act and NEUSE
BUFFER RULES, with ADDITIONAL CONDITIONS for Proposed construction of US 70 Goldsboro
Bypass in Wayne and Lenoir Counties, Federal Aid Project No. F-56-2(28), State Project No. 8. 1330801,
TIP No. R-2554, DWQ Project No. 20080570.

Dear Dr. Thorpe:

Attached hereto is a copy of Certification No. 3740 issued to The North Carolina Department of Transportation
dated May 16, 2008.

If we can be of further assistance, do not hesitate to contact us.

Sincerely,

Coleen Sullins,
Director

Attachments

cc:  William Wescott, US Army Corps of Engineers, Washington Field Office
Chris Manley, NCDOT NEU
Chad Coggins, Division 4 Environmental Officer
Jay Johnson, Division 2 Environmental Officer
Kathy Matthews, Environmental Protection Agency
Travis Wilson, NC Wildlife Resources Commission
Beth Harmon, Ecosystem Enhancement Program
DWQ Washington Regional Office

File Copy
N;{);ct.hCarolina
Transportation Permitting Unit atum//y

1650 Mail Service Center, Raleigh, North Carolina 27699-1650
2321 Crabtree Boulevard, Suite 250, Raleigh, North Carolina 27604
Phone: 919-733-1786 / FAX 919-733-6893 / Internet: http://h20.enr.state.nc.us/newetiands
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William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

401 Water Quality Certification Pursuant to Section 401 of the Federal Clean Water Act and NEUSE
BUFFER RULES, with ADDITIONAL CONDITIONS

THIS CERTIFICATION is issued in conformity with the requirements of Section 401 Public Laws 92-500 and
95-217 of the United States and subject to the North Carolina Division of Water Quality (DWQ) Regulations in 15
NCAC 2H .0500 and 15A NCAC 2B.0233. This certification authorizes the NCDOT to impact 31.42 acres of
jurisdictional wetlands, 13,640 linear feet of jurisdictional streams and 1,622,079 square feet of protected riparian
buffers in Wayne and Lenoir Counties. The project shall be constructed pursuant to the application dated received
March 28, 2008. The authorized impacts are as described below:

Section BA Stream Impacts in the Neuse River Basin

Site Permanent Fill in Temporary Fill in Permanent Fill Temporary Total Stream Stream
Intermittent Stream Intermittent in Perennial Fill in Impact Impacts
(linear ft) Stream Stream (linear ft) Perennial (linear ft) Requiring
(linear ft) Stream Mitigation
(linear ft) (linear ft)
1 0 0 142 22 164 142
2 0 0 24 22 46 24
3 0 0 1048 31 1079 1048
4 115 0 1058 84 1257 1058
5 0 0 541 34 575 541
8 0 0 0 30 30 0
11 0 0 831 20 851 831
14 0 0 128 11 139 128
Total 115 0 3772 254 4141 3772
Total Stream Impact for Section BA: 4,141 linear feet
Preliminary Section A Stream Impacts in the Neuse River Basin*
Site Permanent Fill in Temporary Fill in Total Stream Stream Impacts
(Perennial)* Stream (Perennial)* Stream Impact Requiring Mitigation*
(linear ft) (linear ft) (linear ft) (linear ft)
1 246 0 246 246
3 276 0 276 276
4 204 0 204 204
5 223 0 223 223
Total 949 0 949 949
Total Preliminary Stream Impact for Section A: 949 linear feet
*Phased Project: impacts for this section are preliminary and will be modified (including possible temporary
impacts and mitigation adjustments) in future certifications prior to construction of this section. For purposes of
these preliminary impact calculations, all stream impacts will be assumed to be Perennial and cumulative, and thus
require mitigation by DWQ, until applicant specifies otherwise in the final calculations for the modification.
NorihCarolina
Transportation Permitting Unit dfllfﬂ//y

1650 Mail Service Center, Raleigh, North Carolina 27699-1650
2321 Crabtree Boulevard, Suite 250, Raleigh, North Carolina 27604
Phone: 919-733-1786 / FAX 919-733-6893 / Internet; http://h20.enr.state.nc.us/ncwetlands
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William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

Preliminary Section BB Stream Impacts in the Neuse River Basin*

Site Permanent Fill in Temporary Fill in Total Stream Stream Impacts
(Perennial)* Stream (Perennial)* Stream Impact Requiring Mitigation*
(linear ft) (linear ft) (linear ft) (linear ft)

3 1149 55 1204 1149
4 952 48 1000 952
9 1556 90 1646 1556
10 19 10 29 19
12 133 20 153 133
13 92 10 102 92

Total 3901 233 4134 3901

Total Preliminary Stream Impact for Section BB: 4,134 linear feet
*Phased Project: impacts for this section are preliminary and will be modified (including possible temporary
impacts and mitigation adjustments) in future certifications prior to construction of this section. For purposes of
these preliminary impact calculations, all stream impacts will be assumed to be Perennial and cumulative, and thus
require mitigation by DWQ, until applicant specifies otherwise in the final calculations for the modification.

Preliminary Section C Stream Impacts in the Neuse River Basin*

Site Permanent Fill in Temporary Fill in Total Stream Stream Impacts
(Perennial)* Stream (Perennial)* Stream Impact Requiring Mitigation*
(linear ft) (linear ft) (linear ft) (linear ft)

1 1395 0 1395 1395
3 660 0 660 660
4 378 0 378 378
5 328 0 328 328
10 338 0 338 338
11 427 0 427 427
12 483 0 483 483
14 407 0 407 407

Total 4416 0 4416 4416

Total Preliminary Stream Impact for Section C: 4,416 linear feet

*Phased Project: impacts for this section are preliminary and will be modified (including possible temporary
impacts and mitigation adjustments) in future certifications prior to construction of this section. For purposes of
these preliminary impact calculations, all stream impacts will be assumed to be Perennial and cumulative, and thus
require mitigation by DWQ, until applicant specifies otherwise in the final calculations for the modification.

Section BA Wetland Impacts in the Neuse River Basin

Site Fill Fill Mechanized Hand Clearing Total Wetland | Wetland Impacts
(ac) (temporary) Clearing (ac) Impact Requiring
(ac) (ac) (ac) Mitigation (ac)
3 1.57 0 0.07 0 1.64 1.64
5 0.06 0 0.01 0 0.07 0.07
6 0 0 0.03 0 0.03 0.03
7 0 0 0.01 0.72 0.73 0.01
8 0 0 0 0.04 0.04 0
9 0.12 0 0.03 1.42 1.57 0.15
10 2.65 0 0.31 0 2.96 2.96
11 0.10 0 0.03 0 0.13 0.13
12 0.75 0 0.04 0 0.79 0.79
Total 5.25 0 0.53 2.18 7.96 5.78
Total Wetland Impact for Section BA: 7.96 acres.
I\}({);'ethCarolina
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William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

Preliminary Section A Wetland Impacts in the Neuse River Basin *

Site Fill Fill Mechanized Hand Clearing Total Wetland | Wetland Impacts
(ac) (temporary) Clearing (ac) Impact Requiring
(ac) (ac) (ac) Mitigation (ac)
1 0.85 0 0.10 0 0.95 0.95
2 0.14 0 0.04 0 0.18 0.18
3 0.10 0 0.02 0 0.12 0.12
4 0.62 0 0.04 0 0.66 0.66
5 0.18 0 0.02 0 0.20 0.20
6 0 0 0 0.95 0.95 0
7 0.04 0 0.04 0 0.08 0.08
8 0 0.24 0.06 0 0.30 0.06
Total 1.93 0.24 0.32 0.95 3.44 2.25

Total Preliminary Wetland Impact for Section A: 3.44 acres.
*Phased Project: impacts for this section are preliminary and will be modified (including possible temporary
impacts and mitigation adjustments) in future certifications prior to construction of this section.

Preliminary Section BB Wetland Impacts in the Neuse River Basin *

Site Fill Fill Mechanized Hand Clearing Total Wetland | Wetland Impacts
(ac) (temporary) Clearing (ac) Impact (ac) Requiring
(ac) (ac) Mitigation (ac)
1 0 0 0 0.44 0.44 0
6 0.16 0 0 0 0.16 0.16
7 0.20 0 0.06 0 0.26 0.26
10 0 0 0.02 0 0.02 0.02
Total 0.36 0 0.08 0.44 0.88 0.44

Total Preliminary Wetland Impact for Section BB: 0.88 acres.
*Phased Project: impacts for this section are preliminary and will be modified (including possible temporary
impacts and mitigation adjustments) in future certifications prior to construction of this section.

Preliminary Section C Wetland Impacts in the Neuse River Basin *

Site Fill Fill Excavation Mechanized Total Wetland | Wetland Impacts
(ac) (temporary) (ac) Clearing Impact Requiring
(ac) (ac) (ac) Mitigation (ac)
4 0.30 0 0 0 0.30 0.30
6 1.71 0 0 0.10 1.81 1.81
7 3.09 0 0 0.25 3.34 3.34
8 0.22 0 0.01 0.06 0.29 0.29
9 1.97 0 0 0.13 2.10 2.10
10 1.09 0 0 0.14 1.23 1.23
11 1.66 0 0 0.18 1.84 1.84
12 4.65 0 0 0.55 5.20 5.20
13 0.62 0 0 0.22 0.84 0.84
14 2.03 0 0 0.16 2.19 2.19
Total 17.34 0 0.01 1.79 19.14 19.14

Total Preliminary Wetland Impact for Section C: 19.14 acres.
*Phased Project: impacts for this section are preliminary and will be modified (including possible temporary
impacts and mitigation adjustments) in future certifications prior to construction of this section.

Transportation Permitting Unit
1650 Mail Service Center, Raleigh, North Carolina 27699-1650

2321 Crabtree Boulevard, Suite 250, Raleigh, North Carolina 27604

Phone: 919-733-1786 / FAX 919-733-6893 / Internet: http://h20.enr.state.nc.us/ncwetlands

An Equal Opportunity/Affirmative Action Employer — 50% Recycled/10% Post Consumer Paper

N(())“c Carolina

aturally




William G. Ross Jr., Secretary

North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

Section BA Neuse Ri
Site Zone 1 minus =Zone 1 Zone 1 Buffer Zone 2 minus = Zone 2 Zone 2 Buffer
Impact | Wetlands | Buffers (not Impacts Impact | Wetlands Buffers Impacts
(sq ft) in Zone 1 wetlands) Requiring (sq ft) in Zone 2 (not Requiring
(sq ft) (sq ft) Mitigation (sq ft) wetlands) Mitigation
(sq ft) (sq ft) (sq ft)
1 9909 0 9909 9909 5820 0 5820 5820
2 2671 0 2671 0 1639 0 1639 0
3 60642 37903 22739 22739 37274 15780 21494 21494
4 68271 0 68271 68271 42177 0 42177 42177
5 131027 2569 128458 128458 89077 539 88538 88538
7 9396 6745 2651 0 7149 1392 5757 0
8 1929 706 1223 0 555 250 305 0
9 8763 5785 2978 0 5887 2796 3091 0
11 51025 2398 48627 48627 32871 1224 31647 31647
13 5490 0 5490 5490 4512 4512 4512
14 7383 0 7383 0 4875 4875 0
Totals | 356506 56106 300400 283494 231836 21981 209855 194188

Total Buffer Impact for Section BA: 588,342 square feet.

Section BA Neuse Buffer Onsite Restoration

Site Zone 1 Restoration (sq ft) Zone 2 Restoration (sq ft) Total Buffer Restoration (sq ft)
4 _ 59609 35530 95139
5 34199 21760 55959
8 4459 3333 7792
Totals 98267 60623 158890
Section BA Remaining Buffer Mitigation Requirements
Zone Buffer Impacts Minus Onsite = Buffer Impacts Using Times = Offsite Buffer
Requiring Buffer Restoration | Offsite Mitigation (sq | Multiplier | Mitigation Requirements
Mitigation (sq ft) ft) (sq ft)
(sq ft)
1 283494 98267 185227 3 555681
2 194188 60623 133565 1.5 200348
Total 477682 158890 318792 756029
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William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

Preliminary Section A Neuse Riparian Buffer Impacts*

Site Zone 1 minus =Zone 1 Zone 1 Buffer Zone 2 minus =Zone 2 Zone 2 Buffer
Impact | Wetlands | Buffers (not Impacts Impact | Wetlands Buffers Impacts
(sq ft) in Zone 1 wetlands) Requiring (sq ft) in Zone 2 (not Requiring
(sq ft) (sq ft) Mitigation (sq ft) wetlands) Mitigation
(sq ft) (sq ft) (sq ft)
1 15048 9690 5358 5358 9871 4973 4898 4898
2 9160 5468 3692 3692 6146 1281 4865 4865
3 12335 7987 4348 4348 7955 4036 3919 3919
4 10054 0 10054 0 6631 0 6631 0
5 10613 0 10613 0 3746 0 3746 0
Totals | 57210 23145 34065 13398 34349 10290 24059 13682
Total Preliminary Buffer Impact for Section A: 91,559 square feet.
*Phased Project: impacts for this section are preliminary and will be modified (including possible temporary
impacts and mitigation adjustments) in future certifications prior to construction of this section.
Preliminary Section A Buffer Mitigation Requirements*
Zone Buffer Impacts Minus Onsite = Buffer Impacts Using Times = Offsite Buffer
Requiring Buffer Restoration | Offsite Mitigation (sq | Multiplier | Mitigation Requirements
Mitigation (sq ft) ft) (sq ft)
(sq ft)
1 13398 0 13398 3 40194
2 13682 0 13682 1.5 20523
Total 27080 0 27080 60714
Preliminary Section BB Neuse Riparian Buffer Impacts*
Site Zone 1 minus =Zone 1 Zone 1 Buffer Zone 2 minus =Zone 2 Zone 2 Buffer
Impact | Wetlands | Buffers (not Impacts Impact | Wetlands Buffers Impacts
(sq ft) in Zone 1 wetlands) Requiring (sq ft) in Zone 2 (not Requiring
(sq ft) (sq ft) Mitigation (sq ft) wetlands) Mitigation
(sq ft) (sq ft) (sq ft)
1 10728 0 10728 0 7354 0 7354 0
2 16252 0 16252 16252 10102 0 10102 10102
3 70928 0 70928 70928 48382 0 48382 48382
4 53102 0 53102 53102 30716 0 30716 30716
5 7000 0 7000 0 4409 0 4409 0
8 29446 0 29446 29446 20993 0 20993 20993
9 74010 0 74010 74010 50947 0 50947 50947
10 18562 805 17757 17757 13332 0 13332 13332
11 1381 0 1381 0 901 0 901 0
12 8966 0 8966 8966 5054 0 5054 5054
13 5892 0 5892 0 3597 0 3597 0
Totals | 296267 805 295462 270461 195787 0 195787 179526
Total Preliminary Buffer Impact for Section BB: 492,054 square feet.
*Phased Project: impacts for this section are preliminary and will be modified (including possible temporary
impacts and mitigation adjustments) in future certifications prior to construction of this section.
Nonc Carolina
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William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

Section BB Neuse Buffer Onsite Restoration*

Site Zone 1 Restoration (sq ft) Zone 2 Restoration (sq ft) Total Buffer Restoration (sq ft)
9 74108 46713 120821
Totals 74108 46713 120821
Preliminary Section BB Remaining Buffer Mitigation Requirements*
Zone Buffer Impacts Minus Onsite = Buffer Impacts Using Times = Offsite Buffer
Requiring Buffer Restoration | Offsite Mitigation (sq | Multiplier | Mitigation Requirements
Mitigation (sq ft) ft) (sq ft)
(sq ft)
1 270461 74108 196353 3 589059
2 179526 46713 132813 1.5 199220
Total 449987 120821 329166 788279
Preliminary Section C Neuse Riparian Buffer Impacts*
Site Zone 1 minus =Zone 1 Zone 1 Buffer Zone 2 minus =Zone 2 Zone 2 Buffer
Impact | Wetlands | Buffers (not Impacts Impact | Wetlands Buffers Impacts
(sq ft) in Zone 1 wetlands) Requiring (sq ft) in Zone 2 (not Requiring
(sq ft) (sq ft) Mitigation (sq ft) wetlands) Mitigation
(sq ft) (sq ft) (sq ft)
1 85786 0 85786 85786 34248 0 34248 34248
2 40922 0 40922 40922 26910 0 26910 26910
3 37580 6129 31451 14635 26288 0 26288 13770
4 21036 0 21036 21036 12116 0 12116 12116
5 20328 20328 0 0 12951 12360 591 591
6 25438 12401 13037 13037 17377 8424 8953 8953
7 29006 7158 21848 21848 18411 4429 13982 13982
8 27808 23507 4301 4301 13919 11729 2190 2190
Totals | 287904 69523 218381 201565 162220 36942 125278 112760
Total Preliminary Buffer Impact for Section C: 450,124 square feet.
*Phased Project: impacts for this section are preliminary and will be modified (including possible temporary
impacts and mitigation adjustments) in future certifications prior to construction of this section.
Section C Neuse Buffer Onsite Restoration
Site Zone 1 Restoration (sq ft) Zone 2 Restoration (sq ft) Total Buffer Restoration (sq ft)
3 73181 48787 121968
Totals 73181 48787 121968
Preliminary Section C Remaining Buffer Mitigation Requirements*
Zone Buffer Impacts Minus Onsite = Buffer Impacts Using Times = Offsite Buffer
Requiring Buffer Restoration Offsite Mitigation Multiplier | Mitigation Requirements
Mitigation (sq ft) (sq ft) (sq ft)
(sq ft)
1 201565 73181 128384 3 385152
2 112760 48787 63973 1.5 95960
Total 314325 121968 192357 481112
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William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

The application provides adequate assurance that the discharge of fill material into the waters of the Neuse River
Basin in conjunction with the proposed development will not result in a violation of applicable Water Quality
Standards and discharge guidelines. Therefore, the State of North Carolina certifies that this activity will not violate
the applicable portions of Sections 301, 302, 303, 306, 307 of PL 92-500 and PL 95-217 if conducted in accordance
with the application and conditions hereinafter set forth.

This approval is only valid for the purpose and design that you submitted in your application dated received March
28, 2008. Should your project change, you are required to notify the DWQ and submit a new application. If the
property is sold, the new owner must be given a copy of this Certification and approval letter, and is thereby
responsible for complying with all the conditions. If any additional wetland impacts, or stream impacts, for this
project (now or in the future) exceed one acre or 150 linear feet, respectively, additional compensatory mitigation
may be required as described in 15A NCAC 2H .0506 (h) (6) and (7). For this approval to remain valid, you are
required to comply with all the conditions listed below. In addition, you should obtain all other federal, state or
local permits before proceeding with your project including (but not limited to) Sediment and Erosion control,
Coastal Stormwater, Non-discharge and Water Supply watershed regulations. This Certification shall expire on the
same day as the expiration date of the corresponding Corps of Engineers Permit.

Conditions of Certification:

1. When final design plans are completed for R-2554 Sections A, BB, and C, a modification to the 401 Water
Quality Certification and the Neuse River Riparian Buffer Authorization shall be submitted with applicable fees to
the NC Division of Water Quality. Final designs shall reflect all appropriate avoidance, minimization, and
mitigation for impacts to wetlands, streams, surface waters, and buffers. No construction activities that impact any
wetlands, streams, surface waters, or buffers located in R-2554 Sections A, BB, and C shall begin until after the
permittee applies for, and receives a written modification of the 401 Water Quality Certification and the Neuse
River Riparian Buffer Authorization from the NC Division of Water Quality. '

2. Compensatory mitigation for impacts to 13,038 linear feet of streams is required. As stated in your application,
compensatory mitigation for impacts to jurisdictional streams shall be provided by 12,900 linear feet of onsite
stream restorations plus 691 feet of onsite stream preservation. The stream mitigations will occur as follows:

Section Site Restoration (linear feet) Preservation (linear feet)
A Claridge Nursery 8716 0
BA 4 1083 0
BA 5 561 0
BA 8 61 691
BB 9 1236 0
C UT West Bear Creek 1243 0
Totals - 12,900 691

The onsite stream relocations shall be constructed in accordance with the design submitted in your March 28, 2008
application. Please be reminded that as-builts for the completed streams shall be submitted to the North Carolina
Division of Water Quality 401 Wetlands Unit with the as-builts for the rest of the project. If the parameters of this
condition are not met, then the permittee shall supply additional stream mitigation for these impacts. All channel
relocations will be constructed in a dry work area, will be completed and stabilized, and must be approved on site by
DWQ staff, prior to diverting water into the new channel. Whenever possible, channel relocations shall be allowed
to stabilize for an entire growing season. All stream relocations and restorations shall have a 50-foot wide native
wooded buffer planted on both sides of the stream unless otherwise authorized by this Certification. A transitional
phase incorporating rolled erosion control product (RECP) and appropriate temporary ground cover is allowable.
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William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

3. The stream mitigation site shall be monitored annually for five years or until success criteria are satisfied.
Monitoring protocols shall follow the Monitoring Level I outlined in the Stream Mitigation Guidelines, April 2003.

4. Compensatory mitigation for impacts to 27.61 acres of wetands is required. As stated in your application,
compensatory mitigation for these wetlands shall be provided by 27.17 acres of onsite wetland restoration plus 2.37
acres of onsite wetland preservation. The wetland mitigations will occur as follows:

a.) Section BA: 0.37 acres of wetland restoration at Site 8; and 2.37 acres of wetland preservation at Site 8.

b.) Section C: 26.84 acres of wetland restoration at Site 12.

The permittee shall comply with the on-site wetland mitigation plan submitted with the application on March 28,
2008 .

5. For the onsite wetland mitigation sites, the permittee shall plant 680 stems/acre. Vegetation success shall be
measured by survivability over a 5-year monitoring period. Survivability will be based on 320 stems/acre after three
(3) years and 260 stems after five (5) years. A survey of vegetation during the growing season shall be conducted
annually over the five-year monitoring period and submitted to the NC Division of Water Quality. If the surviving
vegetation densities are below the required thresholds after the five-year monitoring period, the site may still be
declared successful at the discretion of and with written approval from the NC Division of Water Quality.

6. For the onsite wetland mitigation sites, hydrologic success of the sites will be attained by restoration of a
hydrologic regime that results in inundation or saturation of the soils within 12 inches of the ground surface for at
least 12.5 percent of the growing season. The hydrologic monitoring shall persist for a total of five (5) years. After
the five-year monitoring period, if the monitoring requirements are not met, the site may still be declared successful
at the discretion of and with written approval from the NC Division of Water Quality.

7. Compensatory mitigation for impacts to 768,918 square feet of protected riparian buffers in Zone 1 and 500,156
square feet of protected riparian buffers in Zone 2 shall be required. As stated in your applications compensatory
mitigation for these riparian buffers shall be provided partially by onsite buffer restorations listed in the impact tables
above. These onsite restorations will mitigate for 245,556 square feet of Zone 1 and 156,123 square feet of Zone 2
impacts. In accordance with 15A NCAC 02B.0242(9) riparian vegetation reestablishment shall include a minimum of
at least 2 native hardwood tree species planted at a density sufficient to provide 320 trees per acre at maturity. The
mitigation area shall be placed under a perpetual conservation easement that will provide for protection of the
property’s nutrient removal efficiencies.

8. Using a 3:1 ratio for Zone 1 Buffer impacts and a 1.5:1 ration for Zone 2 Buffer impacts, the remaining
mitigation requirements for this project is 2,086,134 square feet of Neuse Riparian Buffer. As stated in your
application, 1,393,920 square feet of buffer restoration will be used from the Claridge Nursery Stream Mitigation
Site.

9. For the remaining 692,214 square feet of Neuse Buffer Mitigation required, we understand that you have chosen
use of the North Carolina Ecosystem Enhancement Program (EEP). Mitigation for unavoidable impacts to Neuse
Riparian Buffers shall be provided in the Neuse River Basin and done in accordance with 15A NCAC 2B.0233.
EEP has indicated in a letter dated April 9, 2008 that they will assume responsibility for satisfying the compensatory
mitigation requirements for the above-referenced project, in accordance with the Tri-Party MOA signed on July 22,
2003 and the Dual-Party MOA signed on April 12, 2004.

10. For the onsite buffer mitigation sites, the permittee shall monitor the sites. An annual report shall be submitted to
the DWQ for a period of 5 years showing monitoring results, survival rate/ success of tree and vegetation
establishment, and that diffuse flow through the riparian buffer has been maintained. The first annual report shall be
submitted within one year of final planting. Failure to achieve a buffer density of 320 trees per acre after 5 years will
require the annual report to provide appropriate remedial actions to be implemented and a schedule for implementation.
Approval of the final annual report, and a formal “close out” of the mitigation site by the DWQ is required.
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William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

11. A copy of the final construction drawings shall be furnished to NCDWQ Central Office prior to the pre-
construction meeting. The permittee shall provide written verification that the final construction drawings comply
with the permit drawings contained in the application dated March 28, 2008. Any deviations from the approved
drawings are not authorized unless approved by the NC Division of Water Quality.

12. The post-construction removal of any temporary bridge structures must return the project site to its
preconstruction contours and elevations. The impacted areas shall be revegetated with appropriate native species.

13. Bridge deck drains shall not discharge directly into the stream. Stormwater shall be directed across the bridge
and pre-treated through site-appropriate means (grassed swales, pre-formed scour holes, vegetated buffers, etc.)
before entering the stream. Please refer to the most current version of Stormwater Best Management Practices.

14. Placement of culverts and other structures in waters, streams, and wetlands shall be placed below the elevation
of the streambed by one foot for all culverts with a diameter greater than 48 inches, and 20 percent of the culvert
diameter for culverts having a diameter less than 48 inches, to allow low flow passage of water and aquatic life.
Design and placement of culverts and other structures including temporary erosion control measures shall not be
conducted in a manner that may result in dis-equilibrium of wetlands or streambeds or banks, adjacent to or
upstream and down stream of the above structures. The applicant is required to provide evidence that the
equilibrium is being maintained if requested in writing by DWQ. If this condition is unable to be met due to
bedrock or other limiting features encountered during construction, please contact the NC DWQ for guidance on
how to proceed and to determine whether or not a permit modification will be required.

15. If multiple pipes or barrels are required, they shall be designed to mimic natural stream cross section as closely
as possible including pipes or barrels at flood plain elevation and/or sills where appropriate. Widening the stream
channel should be avoided. Stream channel widening at the inlet or outlet end of structures typically decreases
water velocity causing sediment deposition that requires increased maintenance and disrupts aquatic life passage.

16. Riprap shall not be placed in the active thalweg channel or placed in the streambed in a manner that precludes
aquatic life passage. Bioengineering boulders or structures should be properly designed, sized and installed.

17. For all streams being impacted due to site dewatering activties, the site shall be graded to its preconstruction
contours and revegetated with appropriate native species.

18. All stormwater runoff shall be directed as sheetflow through stream buffers at nonerosive velocities, unless
otherwise approved by this certification.

19. All riparian buffers impacted by the placement of temporary fill or clearing activities shall be restored to the
preconstruction contours and revegetated. Maintained buffers shall be permanently revegetated with non-woody
species by the end of the growing season following completion of construction. For the purpose of this condition,
maintained buffer areas are defined as areas within the transportation corridor that will be subject to regular DOT
maintenance activities including mowing. The area with non-maintained buffers shall be permanently revegetated,
with native woody species before the next growing season following completion of construction.

20. Pursuant to NCAC15A 2B.0233(6), sediment and erosion control devices shall not be placed in Zone 1 of any
Neuse Buffer without prior approval by the NCDWQ. At this time, the NCDWQ has approved no sediment and
erosion control devices in Zone 1, outside of the approved project impacts, anywhere on this project. Moreover,
sediment and erosion control devices shall be allowed in Zone 2 of the buffers provided that Zone 1 is not
compromised and that discharge is released as diffuse flow.

21. If concrete is used during construction, a dry work area shall be maintained to prevent direct contact between
curing concrete and stream water. Water that inadvertently contacts uncured concrete shall not be discharged to
surface waters due to the potential for elevated pH and possible aquatic life and fish kills.
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William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

22. During the construction of the project, no staging of equipment of any kind is permitted in waters of the U.S., or
protected riparian buffers.

23. The dimension, pattern and profile of the stream above and below the crossing shall not be modified.
Disturbed floodplains and streams shall be restored to natural geomorphic conditions.

24. The use of rip-rap above the Normal High Water Mark shall be minimized. Any rip-rap placed for stream
stabilization shall be placed in stream channels in such a manner that it does not impede aquatic life passage.

25. The Permittee shall ensure that the final design drawings adhere to the permit and to the permit drawings
submitted for approval.

26. All work in or adjacent to stream waters shall be conducted in a dry work area. Approved BMP measures from
the most current version of NCDOT Construction and Maintenance Activities manual such as sandbags, rock berms,
cofferdams and other diversion structures shall be used to prevent excavation in flowing water.

27. Heavy equipment shall be operated from the banks rather than in the stream channel in order to minimize
sedimentation and reduce the introduction of other pollutants into the stream.

28. All mechanized equipment operated near surface waters must be regularly inspected and maintained to prevent
contamination of stream waters from fuels, lubricants, hydraulic fluids, or other toxic materials.

29. No rock, sand or other materials shall be dredged from the stream channel except where authorized by this
certification.

30. Discharging hydroseed mixtures and washing out hydroseeders and other equipment in or adjacent to surface
waters is prohibited.

31. The permittee and its authorized agents shall conduct its activities in 2 manner consistent with State water
quality standards (including any requirements resulting from compliance with §303(d) of the Clean Water Act) and
any other appropriate requirements of State and Federal law. If DWQ determines that such standards or laws are not
being met (including the failure to sustain a designated or achieved use) or that State or federal law is being violated,
or that further conditions are necessary to assure compliance, DWQ may reevaluate and modify this certification.

32. All fill slopes located in jurisdictional wetlands shall be placed at slopes no flatter than 3:1, unless otherwise
authorized by this certification.. '

33. A copy of this Water Quality Certification shall be maintained on site at the construction site at all times. In
addition, the Water Quality Certification and all subsequent modifications, if any, shall be maintained with the
Division Engineer and the on-site project manager.

34. The outside buffer, wetland or water boundary located within the construction corridor approved by this
authorization shall be clearly marked by highly visible fencing prior to any land disturbing activities. Impacts to
areas within the fencing are prohibited unless otherwise authorized by this certification.

35. The issuance of this certification does not exempt the Permittee from complying with any and all statutes, rules,
regulations, or ordinances that may be imposed by other government agencies (i.e. local, state, and federal) having
jurisdiction, including but not limited to applicable buffer rules, stormwater management rules, soil erosion and
sedimentation control requirements, etc.

36. The Permittee shall report any violations of this certification to the Division of Water Quality within 24 hours of

discovery.
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William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

37. Upon completion of the project (including any impacts at associated borrow or waste site), the NCDOT
Division Engineer shall complete and return the enclosed "Certification of Completion Form" to notify DWQ when
all work included in the 401 Certification has been completed.

38. Native woody riparian vegetation (i.e., trees and shrubs native to your geographic region) must be reestablished
within the construction limits of the project by the end of the growing season following completion of construction.

39. There shall be no excavation from, or waste disposal into, jurisdictional wetlands or waters associated with this
permit without appropriate modification. Should waste or borrow sites, or access roads to waste or borrow sites, be
located in wetlands or streams, compensatory mitigation will be required since that is a direct impact from road
construction activities.

40. Erosion and sediment control practices must be in full compliance with all specifications governing
the proper design, installation and operation and maintenance of such Best Management Practices in
order to protect surface waters standards:

a. The erosion and sediment control measures for the project must be designed, installed, operated, and
maintained in accordance with the most recent version of the North Carolina Sediment and Erosion
Control Planning and Design Manual.

b.  The design, installation, operation, and maintenance of the sediment and erosion control measures
must be such that they equal, or exceed, the requirements specified in the most recent version of the
North Carolina Sediment and Erosion Control Manual. The devices shall be maintained on all
construction sites, borrow sites, and waste pile (spoil) projects, including contractor-owned or leased
borrow pits associated with the project.

c. For borrow pit sites, the erosion and sediment control measures must be designed, installed, operated,
and maintained in accordance with the most recent version of the North Carolina Surface Mining
Manual.

d. The reclamation measures and implementation must comply with the reclamation in accordance with
the requirements of the Sedimentation Pollution Control Act.

41. Sediment and erosion control measures shall not be placed in wetlands or waters unless otherwise approved by
this Certification.

42. The onsite project manager shall schedule regular review meetings, at least once per two months, once
construction on impact areas begins. These meetings will be scheduled with DWQ and other interested resource
agencies (USCOE, WRC, USFWS, NCDOT, etc). At the agencies’ discretion, these meetings may be more or less
frequent as needed based on impact activities and/or project progression.

Violations of any condition herein set forth may result in revocation of this Certification and may result in criminal
and/or civil penalties. This Certification shall become null and void unless the above conditions are made
conditions of the Federal 404 and/or Coastal Area Management Act Permit. This Certification shall expire upon the
expiration of the 404 or CAMA permit.
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William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

If this Certification is unacceptable to you have the right to an adjudicatory hearing upon written request within sixty
(60) days following receipt of this Certification. This request must be in the form of a written petition conforming to
Chapter 150B of the North Carolina General Statutes and filed with the Office of Administrative Hearings, 6714
Mail Service Center, Raleigh, N.C. 27699-6714. If modifications are made to an original Certification, you have
the right to an adjudicatory hearing on the modifications upon written request within sixty (60) days following

receipt of the Certification. Unless such demands are made, this Certification shall be final and binding.

WQC No. 3740

This the 16th day of May 2008

DIVISION OF WATER QUALITY

/ .

Coleen Sullins
Director

Transportation Permitting Unit
1650 Mait Service Center, Raleigh, North Carolina 27699-1650
2321 Crabtree Boulevard, Suite 250, Raleigh, North Carolina 27604

Phone: 919-733-1786 / FAX 919-733-6893 / Internet: http://h20.enr.state.nc.us/ncwetlands
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William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen Sullins, Director
Division of Water Quality

DWQ Project No.: County:

Applicant:

Project Name:

Date of Issuance of 401 Water Quality Certification:

Certificate of Completion

Upon completion of all work approved within the 401 Water Quality Certification or applicable Buffer Rules, and
any subsequent modifications, the applicant is required to return this certificate to the 401 Transportation Permitting
Unit, North Carolina Division of Water Quality, 1650 Mail Service Center, Raleigh, NC, 27699-1650. This form
may be returned to DWQ by the applicant, the applicant’s authorized agent, or the project engineer. It is not
necessary to send certificates from all of these.

Applicant’s Certification

1, , hereby state that, to the best of my abilities, due care and diligence
was used in the observation of the construction such that the construction was observed to be built within substantial
compliance and intent of the 401 Water Quality Certification and Buffer Rules, the approved plans and
specifications, and other supporting materials.

Signature: Date:

Agent’s Certification

I , hereby state that, to the best of my abilities, due care and diligence
was used in the observation of the construction such that the construction was observed to be built within substantial
compliance and intent of the 401 Water Quality Certification and Buffer Rules, the approved plans and
specifications, and other supporting materials.

Signature: Date:
Engineer’s Certification
Partial Final
1, , as a duly registered Professional Engineer in the State of North

Carolina, having been authorized to observe (perlodlcally, weekly, full time) the construction of the project,for the
Permittee hereby state that, to the best of my abilities, due care and diligence was used in the observation of the
construction such that the construction was observed to be built within substantial compliance and intent of the 401
Water Quality Certification and Buffer Rules, the approved plans and specifications, and other supporting materials.

Signature Registration No.

Date

N%"e Carolina
Transportation Permitting Unit aturally
1650 Mail Service Center, Raleigh, North Carolina 27699-1650

2321 Crabtree Boulevard, Suite 250, Raleigh, North Carolina 27604

Phone: 919-733-1786 / FAX 919-733-6893 / Intemet: http://h20.enr.state.nc.us/ncwetlands
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April 9, 2008

Mr. Gregory J. Thorpe, Ph.D.

Environmental Management Director E“% g W L' : *v" E. D
Project Development and Environmental Analysis Branch

North Carolina Department of Transportation APR 14 2008
1548 Mail Service Center

Raleigh, North Carolina 27699-1548 Dy

Dear Dr. Thorpe:
Subject: EEP Mitigation Acceptance Letter:
R-2554BB and C, US 70 (Goldsboro Bypass), Wayne County

The purpose of this letter is to notify you that the Ecosystem Enhancement
Program (EEP) will provide the buffer mitigation for the subject project. Based on the
information supplied by you on February 13, 2008, the impacts are located in CU
03020202 of the Neuse River Basin in the Northern Inner Coastal Plain (NICP) Eco-
Region, and are as follows:

Buffer Zone 1: 417,339 square feet
Buffer Zone 2: 377,770 square feet

All buffer mitigation requests and approvals are administrated through the
Riparian Restoration Buffer Fund. The NCDOT will be responsible to ensure that
appropriate compensation for the buffer mitigation will be provided in the agreed upon
method of fund transfer. Upon receipt of the NCDWQ’s Buffer Authorization
Certification, EEP will transfer funds from Tri-Party MOA Fund into the Riparian
Restoration Buffer Fund. Upon completion of transfer payment, NCDOT will have
completed its riparian buffer mitigation responsibility for TIP R-2554. Subsequently,
EEP will conduct a review of current MOA mitigation projects in the river basin to
determine if available buffer mitigation credits exist. If there are buffer mitigation credits
available, then the Riparian Restoration Buffer Fund will purchase the appropriate
amount of buffer mitigation credits from Tri-Party MOA Fund.

Restoring... Enhancing... Protecting Our State  SS0I
wyg... G- v NCDENR
North Carolina Ecosystem Enhancement Program, 1653 Mail Service Center, Raleigh, NC27699-1652 / 919-715-0476 / www.nceep.net



If you have any questions or need additional information, please contact Ms. Beth

Harmon at 919-715-1929.

illial;‘%. Gilmore, P.E.
EEP Diregtor

cc: Mr. William Wescott, USACE — Washington
Mr. Brian Wrenn, Division of Water Quality, Wetlands/401 Unit
File: R-2554

Sincerely,




PROGRAM
April 9, 2008

Mr. Brian Wrenn

N. C. Division of Water Quality
Mail Service Center 1650

Raleigh, North Carolina 27699-1650

Dear Mr. Wrenn:
Subject: EEP Mitigation Acceptance Letter:

R-2554BB and C, US 70 (Goldsboro Bypass), Wayne County,
Neuse River Basin (Cataloging Unit 03020202)

The purpose of this letter is to notify you that the Ecosystem Enhancement
Program (EEP) will provide the buffer mitigation required for the subject project. The
buffer impacts associated with this project are located in Cataloging Unit 03020202 of
the Neuse River Basin. As indicated in the NCDOT’s mitigation request dated February
13,2008, the project will impact buffers only. The buffer impacts are 417,339 square
feet in Zone 1 and 377,770 square feet in Zone 2. If the buffer impacts or the amount of
mitigation required from EEP increases or decreases for this project, then this mitigation
acceptance letter will no longer be valid and a new mitigation acceptance letter will be
required. All buffer mitigation requests and approvals are administrated through the
Riparian Restoration Buffer Fund (Fund 2982).

The NCDOT will be responsible to ensure that the appropriate compensation for
the buffer mitigation will be provided in the agreed upon method of fund transfer. Upon
receipt of the NCDWQ’s Buffer Authorization Certification, EEP will transfer funds
from Fund 2984 (Tri-Party MOA Account) into Fund 2982 and commit to provide the
appropriate buffer mitigation to offset the impacts associated with this project.

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




[f you have any questions or need additional information, please contact Ms. Beth
Harmon at (919) 715-1929.

Sincerely,

illiam ID. Gilmore, P.E.
EEP Direttor
cc: Mr. Gregory J. Thorpe, P.E., PDEA, NCDOT

Mr. William Wescott, USACE — Washington
File: R-2554



Baker

_ Draft Technical Memorandum

Project: Claridge Nursery On-site Mitigation Prepared By: Baker Engineering
Subject: Mitigation Summary Prepared For: NCDOT
Date: December 18, 2007 (revision 1)

The purpose of this document is to describe the proposed design approach for the Claridge Nursery On-
Site Stream Mitigation Project. The project is located in Wayne County, near Goldsboro, in DWQ sub-
basin 03-04-06 and within HU 03020201, on land that is owned by the North Carolina Division of
Forest Resources. The purpose of the project is to provide on-site stream mitigation for TIP R-2554
(US 70, Goldsboro Bypass).

The site contains an unnamed main stem reach (M1) and two unnamed tributaries (UT1 and UT2) that
empty into the main stem (see Exhibit 1). All stream reaches have been channelized and straightened in
the past to reduce flooding and provide drainage for the adjacent fields. Land use within the watershed
is primarily agriculture and forestry. Existing stream lengths, drainage areas, and jurisdictional status
are summarized in Table 1.

Table 1. Summary of Existing Stream Lengths and Drainage Areas.

Stream Reach Existing Length Drainage Area Intermittent/Perennial Status

(LF) (sq mi)

NCDWQ Form Score = > 30

M 6.400 1.80 Strearp reach alrfzady considered perennial by
agencies during impact assessments.

Status = Perennial

NCDWQ Form Score = 19.75

Stream is shown as intermittent on USGS map.
UT1 740 0.13 Stream is not shown on County soils, but
hydric soils indicate the presence of a channel.
Status = Intermittent

NCDWQ Form Score = 24.75

UT2 Stream is shown as intermittent on USGS map.
2,530 0.25 . .

Stream is shown on County soils.

Status = Intermittent

Stream Restoration (Braided Channel) - UT1 and UT2

A braided channel restoration approach is proposed for the two smaller tributaries (UT1 and UT2) due
to the small drainage areas of the two streams and their low slopes. It is likely that in their undisturbed
condition, these two systems existed as headwater wetland/stream complexes, exhibiting diffuse flows
and wetland plant communities within a narrow valley of hydric soils. Lumbee sandy loam soils are .
mapped along the corridors of the proposed stream restoration reaches. Lumbee soils are hydric soils
mapped along shallow drainage ways, were formed in stream sediments, and are commonly found
along stream channels in the area surrounding Goldsboro.

Page 1 of 3



Table 2. Restoration Approaches and Proposed Mitigation Amounts.

Mitigation Area Size Potential Credits | Restoration Approach
Restoration will consist of a Rosgen Priority
Stream Reach . 7,600 Level I approach. A new ﬂoodplam will be
M1 7,600 LF (1:1 ratio) excavate_d at a lower elevation, and a stable
meandering channel restored through the new
floodplain. (E streamtype)
Restoration will consist of grading a floodplain
and promoting diffuse surface flows toward
S“"‘%“Tll‘e”h 690 LF* L2 MI. The system will be allowed to form on its
(1:1 ratio) own as a braided channel headwater stream.
(DA streamtype)
Restoration will consist of grading a floodplain
Stream Reach 2430 and promoting diffuse surface flows toward
UT2 2,430 LF* a _1’ ratio) MI1. The system will be allowed to form on its
’ own as a braided channel headwater stream.
(DA streamtype)
Ri;;arian Buffer “ 37 Rest(')ratisr; ;Vﬂl incl:u;i; thde pla?glng of 50 I(”;)ot
Restoration acres (1:1 ratio) riparian buffers on both sides of the restore
stream segments.
10,720 LF 10,720 (stream)
Totals 32 acres 32 (buffer)

* Stream lengths exclude the sections of channel which will flow through culverted crossings or lie outside
of the protected right-of-way boundaries.

Page 3 of 3




Proposed Streams
e EXisting Streams
Riparian Buffer Restoration
Culvert Crossing
@ Proposed Nursery Road
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Appendix A.

Geomorphology Tables
Typical Design Cross-sections (Reaches M1, UT1, and UT2)
Design Profile (Reach M1)

NCDWQ Stream Identification Forms (Reaches UT1 and UT2)



MORPHOLOGICAL MEASUREMENTS TABLE
Claridge Nursery On-Site Mitigation Project - Reach UT1

Variables Existing Channel Proposed Design Notes
1.|stream type design stream type based on reference reach information and past project experiend
F5/G5c DA
2.|drainage area (sq. mi)
0.13 0.13
3.|bankfull width (ft) mean: 7.9 mean: 10.2 design width = A/ design depth
range: 6.3 - 9.4|range: owe o oee-
4.|bankfull mean depth mean: 0.55 jmean: 0.41 design depth = (A/(W/D))*.5
(ft) range: 0.46 - _ 0.65]range: e o emen
5.{width/depth ratio mean: 15.2 mean: 25 design (W/D) approximated based on reference reach information.
range: 9.8 -  20.6{range: cmen o mmee
6.|bankfull cross- mean: 4.2 mean: 4.2 existing area based on regional curves since no bankfull indicators.
sectional area (sq. ft) range: = see- - -—-- range: —mme = meee design area (A) selected from regional curve since no apparent bankfull indicators.
7.|bankfull mean velocity {mean: 1.9 mean: 0.5 estimated from Manning's equation.
(ft/sec) range: —ave o eemn range: - - -
8.|bankfull discharge mean: 8.1 mean: 8.1 d from Manning's equation.
(cfs) range: —eme - e range: [
9.|bankfull max depth (ft) jmean: 0.85 mean: 0.57 design max depth based on typical reference reach ratios
range: 0.77 - 0.92Irange: ---------
10.)width of floodprone mean: 10.0 mean: 36 design value based on width of floodplain to be excavated.
area (ft) range: 8.2 - 11.8range: [T,
11.)entrenchment ratio mean: 1.3 mean: 3.5 Jdesign value based on width of fioodplain to be excavated.
range: 1.3 - 1.3|range: -
12.|meander length (ft) mean: NA mean: NA existing channel displays no natural stream pattern.
range: mvee = oo range: = ---- - eeee pattern will be allowed to form on its own.
13.|ratio of meander
length to bankfull mean: NA Imean: NA existing channel displays no natural stream pattern.
width range: ves o mee- range:  --e- - - pattern will be allowed to form on its own.
14.|radius of curvature (ft) [mean: NA mean: NA lexisting channel displays no natural stream pattern.
range: = ---s - -eee range: it pattern will be allowed to form on its own.
15.]ratio of radius of
curvature to bankfull |mean: NA mean: NA existing channel displays no natural stream pattern.
width range:  se-- - eeee range: ceee - me- pattern will be aliowed to form on its own.
16.]belt width (ft) mean: NA mean: NA existing channel displays no natural stream pattern.
range: el range: -mo- = -=-- pattern will be allowed to form on its own.
17.]meander width ratio mean: NA mean: NA |existing channel displays no natural stream pattern.
range: = ---- - --e- range. = s - eee pattern will be allowed to form on its own.
18.|sinuosity (stream mean: 1.00 mean: 1.00 sinuosity is measured straight along the fall of the valiey.
lengthlvallley length) range: range: s - eeee
19.|valley slope (ft/ft) mean: 0.0061 mean: 0.003 slope will be lowered to promote diffuse flow conditions and reduce stream power.
range: -eem - een range: seee - eeee
20.|average slope (ft/ft) mean: 0.0061 mean: 0.003 siope will be lowered to promote diffuse flow conditions and reduce stream power.
range: ee- - ---- range: = --e- - e
21.|Pool siope (fu/ft) mean: 0 mean; 0 pool siope not measurable due to low overali siope.
range: —ren = weee range: e o e
22.|Ratio of pool slope to  jmean: NA mean: NA
average slope range: = -=-- - -m-- range: [
23.Jmaximum pool depth  |mean: 0.8 mean: NA pools will not be designed but allowed to form naturally as a function of debris and
(ft) range: = ---- - ---- range: -m-e o wee- local scour. Pools are not common for DA systems.
24.|ratio of pooldepthto  |mean: 1.45 mean: NA pools will not be designed but allowed to form naturally as a function of debris and
average bankfull depthjrange: —mme - oem range: = --m- - eee- local scour. Pools are not common for DA systems.
25.}pool width (ft) mean: 8 mean: NA pools will not be designed but allowed to form naturally as a function of debris and
range: meem o —mee range: mmem - eees local scour. Pools are not common for DA systems.
26.|ratio of pool widthto |mean: 1.0 mean: NA pools will not be designed but allowed to form naturally as a function of debris and
bankfull width range: een - ane- range: cmee o aeen local scour. Pools are not common for DA systems.
27|pool to pool spacing |mean: NM mean: NA poots will not be designed but allowed to form naturally as a function of debris and
(ft) * range: mme o seee range: 41 - 61}local scour. Pools are not common for DA systems.
28|ratio _Of pool to pool mean: NM mean: 5 pools will not be designed but allowed to form naturally as a function of debris and
spacing to bankfull
width * range: seee = waee range: 4 - 6|local scour. Pools are not common for DA systems.
29|ratio of lowest bank
height to bankfull mean: 5.5 mean: 1.00 design should achieve BHR of approximately 1.0.
height (or max bankfull
depth) range: 5.5 - 5.5|range: 1.00 - 1.20

NA = not applicable

NM = not measured



15+21 | Feature| Type | Wfpa | LBKF | RBKF | ELbkf | Wbkf | Dbkf | W/D | Abkf | Dmax | ER BHR
Existing Pool G5c 13.5 82.8 91.7 73.15 8.8 1.0 8.6 9.1 1.5 1.5 2.6
Design Run DA 45 81.0 94.0 73.00 12.2 0.5 25.0 6.0 0.7 3.7 1.0
Claridge Nursery On-Site Stream Mitigation Project
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Station (ft)

16+79 Feature | Type Wifpa | LBKF | RBKF | ELbkf | Wbkf Dbkf W/D Abkf | Dmax | ER BHR
Existing Run GSc 8.2 185.7 192.0 72.00 6.3 0.6 9.8 4.1 0.9 1.3 5.5
Design Run DA 36 172.0 204.0 71.50 10.2 0.4 25.0 4.1 0.5 3.5 1.0
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North Carolina Division of Water Quality ~ Stream Identification Form;

Version 3.1

Date: =7 .2¢4-07

Project: C(“.'ﬂla_,b N\)"S&“«

Latitude:

Evaluator: '{;.“,Lm Site:

UT!-

"
S

Longitude:

Total Points:
Stream is at least intarmittent
if 2 19 or perennial if 2 30

’?.7 5 County:

W dkjvu_

Other
e.g. Quad Name:

Absent

Moderate Strong

A. Geomorphology (Subtotal = &.¥ )
1%, Continuous bed and bank -

2. Sinuasity

. In-channel structure: riffle-pool sequencs

. Sail texture or stream substrate sorting

. Active/relic floodplain

. Depositional bars or benches

. Braided channel

N[O b|W

. Recent alluvial deposits

9 Nalural levees

10. Headcuts

3| -B-Po--E

11. Grade controls

©
2

12. Natural vallay or drainageway

d—*mNNNN@MNMN

-t |-

g

13. Second or greater order channel on existing
USGS or NRCS map or other documented
evidence.

Yes =3

% Man-made dilches are noi raled; see discussions in manual
B. Hydrology (Subtotal =

1)
14, Groundwater flow/discharge

15, Water in channel and > 48 hrs since rain, or
Water in channel -- dry or growing season

16. Leaflitter

5

17. Sediment on plants or debris

18, Organic debris lines or piles (Wrack lines)

Hepe

No

19, Hydric soils {redoximorphic features) present?
C. Biology (Subtotal =

6.25)
20°. Fibrous roots in channel

21®, Rooted plants in channe!

22. Crayfish

1.5

23. Bivalves

3

24, Fish

1.5

Q52

25. Amphibians

5
5 15

26. Macrobenthos {note diversity and abundance)

]

)
1
2
1
1
1

0.5 1.5

27. Filamentous algae; periphyton

1 (&) 3

28. Iron oxidizing bacteria/tungus.

()

0.5 1 1.5

29° Wetland plants in streambed

FAC = 0.5;

CW = 0.75)0BL = 1.5 . SAV = 2,0; Other =0

% ltems 20 and 21 focus on the presence of upland plants, Itsm 29 jocuses on (he presence of aguatic or welland plants.

Notes: {use back side of this form for addilional noles.)
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ANNUAL WETLAND MONITORING REPORT
YEAR 2005 (YEAR 4)

BEAR CREEK - MILL BRANCH WETLAND MITIGATION BANK
LENOIR COUNTY, NORTH CAROLINA

RESTORATION
SYSTEMS, LL(

RESTORATION SYSTEMS, LLC
1101 Haynes Street, Suite 107
Raleigh, North Carolina 27604

restorationsystems.com
(919) 755-9490

October 2005



EXECUTIVE SUMMARY

Restoration Systems, a private sector mitigation company, has established the Bear Creek-Mill
Branch mitigation site (Site) approximately 5 miles from confluence with the Neuse River, in
western Lenoir County. The Site is composed of approximately 145 acres within the
floodplain of Bear Creek, and supports stream flows from Mill Branch and two unnamed
tributaries at confluence with the river. This Site offers opportunities for riverine (stream-side)
wetland restoration, Neuse River basin riparian buffer establishment, and Neuse River nitrogen
reduction.

This mitigation plan details restoration and enhancement procedures for riverine wetland
restoration. The Site historically serviced a watershed of approximately 54 square miles. The
objective of this plan is to restore watershed functions associated with water quality and to
restore a regional wildlife corridor extending from the Neuse River. The Site will be coupled
with approximately 300 acres of riverine wetland preservation within the watershed to ensure
that a viable wetland refuge is established in the region.

Under existing conditions, the river floodplain has been ditched, leveled, and drained to support
agricultural and silvicultural activities. Streams and the river have been dredged, straightened,
and levees constructed to further impede surface water impacts to alternative land uses. Based
on surface water models, river flooding onto the former floodplain has been effectively reduced
to a 100-year return interval due to constructed levees. This plan includes removal of a
section of the river levee; consequently, flooding from the river may be restored to a 5-year
return interval, a 95-year increase in return interval relative to existing conditions.

Under existing conditions, nitrogen loading into the Neuse River from the Bear Creek and Mill
Branch watersheds is projected to total 2,575,000 pounds per year, representing a seven-fold
increase in nutrient loads discharged into the River due to land uses in the watershed. River
dredging and levee construction throughout the Bear Creek watershed has most likely
exacerbated the water quality problems. Nutrient recycling functions associated with riverine
wetlands and floodplains is expected to be diminished or negated throughout the region.
Therefore, wetland restoration plans have been designed specifically to maximize nutrient
cycling functions at this Site. The effort includes: 1) restoration of overbank flooding from the
river as described above; 2) maximizing the amount of groundwater recharge across the
floodplain from auxiliary watersheds; 3) establishment of backwater sloughs, cypress-tupelo
swamps, and bottomland hardwood forests in flow pathways; and 4) diversion of treated
stream flows back into historic channels, located approximately 3000 feet down-valley from
the existing ditch outiets. Based on preliminary studies, this wetland restoration project
exhibits potential to provide up to a 5 percent reduction in nitrogen loads for the 54-square
mile Bear Creek region, or an 80 percent reduction in nitrogen loads for the 3-square mile, Mill
Branch watershed.

Site alterations to restore groundwater, surface flow dynamics, and wetland function include:
1) ditch backfilling; 2) ditch outlet plugs; 3) river levee removal; 4) embankment construction;
5) Mill Branch channel repair; 6) wetland surface scarification; 7) seasonal pool construction;
8) woody debris deposition; and 9) tree planting. The aiterations will serve to: 1) establish a
backwater cypress-tupelo swamp; 2) provide a perennial source for groundwater recharge



through restored bottomiand hardwood forest; 3) allow diversion of Mill Branch back into the
historic stream channel; and 4) facilitate nutrient reduction goals in the Neuse River basin. The
wetland design has been prepared to mimic riverine wetland attributes measured in regional
reference wetlands (carbon copy method for wetland restoration). A total of 34,750
characteristic trees will be planted within the restored wetland systems.

Mill Branch will be diverted from inter-field ditches into exiting forested areas. In the forested
area, the stream will be allowed to re-develop primarily through passive processes. Braiding,
ponding, and anastomosed conditions will occur, mimicking reference streams in the region.
Reference streams often exhibit braided (alluvial fan), backwater, or anastomosed features at
the confluence with large river floodplains. The outlet for Mill Branch will be established
approximately 3000 feet down-valley from the existing outfall, providing approximately 1710
feet in additional valley length relative to existing, straightened conditions (restored sinuosity
not included). The increased length of stream corridor will allow for the restoration and
maintenance of in-stream aquatic habitat relative to existing conditions. In addition, nutrient
reduction in surface water flows will be maximized.

A Monitoring Plan has been prepared that consists of a comparison between regional reference
wetlands along with evaluation of jurisdictional wetland criteria. Monitoring will entail analysis
of wetland hydrology, soil, and-vegetation for 5 years or until success criteria are fulfilled.

Restoration Systems intends to immediately transfer the land deed and conservation
easements for the Site and regional wetland preservation areas to the North Carolina Wildlife
Habitat Foundation (Eddie C. Bridges, Executive Director). Immediate transfer to the
conservation organization will ensure that the 445-acre land area remains protected and
managed as a regional wetland refuge in perpetuity.

Restoration plans will re-introduce surface water flood hydrodynamics from a 54 square mile
watershed. The plan inciudes establishment of an array of riverine communities, including
levee forest, bottomland hardwood forests, riverine swamp forests, and backwater cypress-
gum swamps. Therefore, riverine hydrodynamic and biogeochemical functions will be restored,
including pollutant removal, organic carbon export, sediment retention, nutrient cycling, flood
storage, and energy dissipation. Physical wetland functions typically associated with water
quality will be replaced within the Neuse River basin.

Biological functions associated with the riverine system will also be restored including in-
stream aquatic habitat, structural floodplain habitat, and interspersion and connectivity
between the restored stream, floodplain, and adjacent uplands.

Based on restoration plans, the area includes approximately 88 acres of riverine wetland
restoration, 34 acres of wetland enhancement, 300 acres of wetland preservation, -and 23
acres of upland buffer restoration. Based on.Environmental Protection Agency guidelines, the
plan provides 88 wetland mitigation credits for bottomland hardwood and swamp forest
wetlands on riverine floodplains (5th order streams or less). In addition, the Site provides for
3390 linear feet of riparian buffer credit and a conservative estimate of 100,000 pounds per
year of nitrogen removal in the Neuse River Basin. The project is scheduled for completion in
December, 2000.



3.0 CONCLUSIONS AND SUMMARY OF RESULTS FOR YEARS 1 THROUGH 5

The restoration site exhibits hydrological characteristics that are very similar to the reference
wetlands. Community patterns continue to develop in a clumped distribution, with a variety of
tree seedlings surviving in local niches along the hydrology gradient. Areas that are
characterized primarily by shrub/emergent assemblages contain an abundance of young, swamp
forest species including water tupelo (Nyssa aquatica), swamp tupelo (Nyssa biflora), and bald
cypress (Taxodium distichum). As these trees/forests mature throughout the years and the
canopy closes, the emergent species are expected to be shaded out as the cypress-tupelo swamp
develops with interspersed pockets of permanent inundation similar to that of other swamp
forests throughout the region.

Several beaver dams were observed and removed within the site between 2004 and 2006.
Beaver are present and active within reference wetland areas and have become a part of
bottomland hardwood and swamp forest ecosystems throughout the Neuse River watershed. In
addition, river otter (Lutra canadensis) populations that are likely present within the site and
adjacent areas may be threatened by beaver removal programs.

Chinese privet (Ligustrum sinense) is present along mature forest edges and within established
bottomland hardwoods located in the southeast portion of the site. The density of Chinese privet
stems has decreased within bottomland hardwoods from 229 stems per acre in year 4 (2005) to
86 stems per acre in year 5 (2006). This is likely due to increased saturation/inundation of the
site and an intolerance of this species to endure prolonged periods of saturation/inundation.
Drier conditions during earlier monitoring years may have encouraged proliferation of this
species within the site. During field investigation in late July and early August of 2006, many of
the more mature, established stems of Chinese privet were dead or dying, most likely resulting
from continual saturation/inundation. In addition, Chinese privet was present within the
reference forest used to design this site and the species has become naturalized within
bottomland hardwood and swamp forests throughout the Neuse River watershed. It is not
recommended that measures to control this species should be taken. This species is extremely
difficult to control due to propagation from root and stump sprouts, production of numerous
fruits that are easily dispersed by area wildlife (mostly birds) and moving water, and tolerance of
drought conditions.

In summary, the restoration site achieved success criteria for hydrology and vegetation in the
Fifth Monitoring Year. In addition, the site is highly successful having achieved success criteria
for hydrology and vegetation over the entire 5-year monitoring period. Tables 5 and 6 below
summarize hydrology and vegetation data gathered each of the five monitoring years.

Bear Creek-Mill Branch Mitigation Bank page 12
Annual Wetland Monitoring Report November 2006
Year 5 (2006) Closeout Report Restoration Systems, LLC



Table 5. Summary of Groundwater Gauge Results for Years 1 through 5
Success Criteria Achieved (Max Consecutive Days Saturated Durin Growing Season) {
Gauge Year 1(2002) | Year2 (2003) Year 3 (2004) Year 4 (2005) | Year 5 (2006)
BH1 Yes (27 days) | Yes (135 days) Yes (217 days) Yes (119 days) | Yes (249 days)
BH2 Yes (49 days) | Yes (136 days) Yes (207 days) Yes (100 days)* | Yes (167 days)
BH3 Yes (59 days) | Yes (249 days) Yes (249 days) Yes (114 days)* | Yes (167 days)
BH4 Yes (59 days) | Yes (249 days) Yes (249 days) Yes (102 days) | Yes (196 days)
BHS5 Yes (152days) | Yes (249days) Yes (249 days) Yes (225 days)* | Yes (249 days)
BH6 Yes (154 days) | Yes (249 days) Yes (249 days) Yes (157 days)* | Yes (249 days)
Ref BH100 Yes (64 days) | Yes (249 days) Yes (166 days) malfunctioned Yes (86 days)
SF1 Yes (43 days) | Yes (249 days) Yes (249 days) Yes (249 days) | Yes (133 days)
SF2 Yes (249 days) | Yes (249 days) Yes (249 days) Yes (177 days) | Yes (249 days)
SF3 Yes (56 days) | Yes (249 days) Yes (249 days) Yes (103 days)* | Yes (247 days)
SF4 Yes (249 days) | Yes (249days) Yes (249 days) Yes (130 days)* | Yes (249 days)
SF5 Yes (220 days) | Yes (249 days) Yes (249 days) Yes (249 days) | Yes (249 days)
Ref SF100 Yes (130 days) | Yes (249 days) Yes (249 days) Yes (249 days) | Yes (249 days)

* "Gauge malfunctioned for a portion of the growing season.

Table 6.

Summary of Vegetation Plot Results for Years 1 through 5
Total Stems/Acre Counting Toward Success Criteria B

Community Year 1 Year 2 Year 3 Year 4 Year 5

(2002) (2003) (2004) (2005) (2006)
Bottomland Hardwood 361 842 904 1554 1128
Riverine Swamp Forest 490 876 1028 1534 1282
Bear Creek-Mill Branch Mitigation Bank page 13
Annual Wetland Monitoring Report November 2006

Year 5 (2006) Closeout Report

Restoration Systems, LLC
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Tommy’s Road Mitigation Plan
Wayne County

R-2554BA
WBS Element: 34461.1.1

December 3, 2007

NCDOT will perform on-site mitigation to offset unavoidable stream and wetland
impacts associated with Transportation Improvement Program (TIP) R-2554BA. The
mitigation is located within the NCDOT right-of-way and an NCDOT conservation
easement area adjacent to this TIP within NCDWQ sub-basin 03-04-05 and within HU
03020202. This site contains 3.91 acres of which 2.79 acres is NCDOT right-of-way and
1.12 acres is a NCDOT conservation easement along Howell’s Branch. Tommy’s Road
currently bisects the site.

At this site, the proposed mitigation will include stream and wetland preservation as well
as wetland and buffer restoration. NCDOT proposes to preserve 691 linear feet of
Howell’s Branch as well as 2.37 acres of adjacent riverine wetlands. This will be used as
onsite mitigation at a ratio of 5:1. As part of the R-2554BA project, NCDOT also plans
to remove a section of Tommy’s Road and the culvert for Howell’s Branch between Sta.
21420 and Sta. 21+80 as shown on plan sheet 10 at Site 8. This will enhance the existing
riverine and wetland system as well as provide 61 ft of stream restoration, 0.33 acres of
riverine wetland restoration and 7792 sq. feet of buffer restoration. NCDOT plans to use
this as onsite mitigation at a ratio of 1:1. (See Table 1)

Existing Conditions

Howell’s Branch is a tributary to Stoney Creek. The Stoney Creek watershed drains
approximately 30 square miles from the Goldsboro/Wayne Airport to the Neuse River.
Howell Branch flows through the site in a north to south direction for 752 linear ft.
Existing wetlands adjacent to the stream on the eastern side, north of Tommy’s Road,
total 1.12 acres. Existing wetlands along the western side of the stream, north of
Tommy’s Rd. total 0.48 acres. There is also a 0.2 acre pond along the western side that
NCDOT has acquired as a Permanent Drainage Easement (PDE) within its conservation
easement area. The site is bisected by Tommy’s Rd. which is a two lane paved road with
a 2400 mm culvert through which Howell Branch currently flows. An area south of
Tommy’s Rd. has also been acquired as NCDOT right-of-way and has 0.77 acres total of
wetlands associated with Howell Branch.

Proposed Conditions
NCDOT plans to restore 61 linear ft of Howell Branch, 0.33 acre of riverine wetlands

and 7792 square ft. of riparian buffer through removal of the existing pavement and fill
material associated with Tommy’s Rd as well as removal of the 2400 mm culvert that



Howell Branch currently flows through. NCDOT will excavate the existing roadbed to
the existing wetland elevation and match the base width of the existing culvert (See
Detail V, sheet 2-T and Sheets x-242 & x-243). These restored areas will be planted with
amix of bare root saplings as described in Table 2 at a rate of 680 trees per acre. This
area will be protected through fencing of the entire site.

Success Criteria and Monitoring Plan

The following monitoring will be performed each year of the 3-year monitoring period on
the restoration areas: reference photos, plant survival (i.e., identify specific problems
areas (missing, stressed, damaged or dead plantings), estimated causes and
proposed/required remedial action), visual inspection of channel stability. Physical
measurements of channel stability/morphology will not be performed. A monitoring
report will be submitted within sixty (60) days after completing the monitoring.

TABLE 1 MITIGATION SUMMARY

Type Quantity Credits
Stream Preservation 691 ft 138.2 ft
Stream Restoration 61 ft 61 ft.
Wetland Preservation 2.37 ac 0.47 ac
Wetland Restoration 0.33 ac 0.33 ac
Buffer Restoration 7792 sq. ft 7792 sq. ft

TABLE 2. PROPOSED BARE-ROOT AND LIVESTAKE SPECIES

Type II Streambank Reforestation — Bare Root Plantings

River Birch Betula nigra 30%
Sycamore Platanus occidentalis 30%
Overcup Oak Quercus lyrata 20%
Swamp Chestnut Oak Quercus michauxii 20%

Type I Streambank Reforestation - Live Stakes

Black willow Salix nigra 50%

Silky Dogwood Cornus amomum 50%




UT West Bear Creek Mitigation Plan
Wayne County

R-2554C
WBS Element: 34461.1

December 20, 2007

NCDOT will perform on-site mitigation to offset unavoidable stream and wetland
impacts associated with Transportation Improvement Program (TIP) R-2554C. The
mitigation is located within the NCDOT right-of-way within NCDWQ sub-basin 03-04-
05 and within HU 03020202. The site totals 19.36 acres and contains approximately 600
ft of an unnamed tributary to West Bear Creek as well as approximately 800 ft of West
Bear Creek. It is located on the La Grange USGS quad map and on sheets 11-13 of the
preliminary plans from Sta. 250+60 to Sta. 256.

At this site, both the unnamed tributary as well as West Bear Creek will be impacted by
R-2554C (Site 4). The proposed mitigation involves relocating these stream channels into
an adjacent agricultural field within the NCDOT right-of-way. NCDOT proposes to
restore approximately 1243 linear feet of stream and 2.8 acres of riparian buffer at a ratio
of 1:1.

Existing Conditions

West Bear Creek is a tributary to Bear Creek. Bear Creek runs just west of La Grange and
is a tributary to the Neuse River. The UT to West Bear Creek begins, within this site, at
the outfall of a large residential pond. The outfall pipe is perched and a large scour hole
has form at this location. The UT flows from here in a southwesterly direction along the
edge of an agricultural field. The riparian buffer is sparse and ranges from approximately
0-10 ft. The channel is incised with high, unstable banks for the majority of its length
within the site. The confluence with West Bear Creek occurs at a 90-degree angle at the
corner of the agricultural field. From this point, West Bear Creek flows in an easterly
direction along the field. It continues to have a sparse riparian buffer and exhibits
evidence of past straightening.

Proposed Conditions

NCDOT proposes to restore 1243 linear feet of UT West Bear Creek by re-establishing
the correct pattern, profile and dimensions of the channel within the adjacent farm field.
A riparian buffer of at least 50 ft will be planted along each bank of the new channel with
a mix of bare root saplings at a rate of 680 trees per acre. (Table 2) Final stream design
plans will be submitted with final roadway plans for Section C of the TIP R-2554.



Success Criteria and Monitoring Plan

The following monitoring will be performed each year of the 3-year monitoring period on
the restoration areas: reference photos, plant survival (i.e., identify specific problems
areas (missing, stressed, damaged or dead plantings), estimated causes and
proposed/required remedial action), visual inspection of channel stability. Physical
measurements of channel stability/morphology will not be performed. A monitoring
report will be submitted within sixty (60) days after completing the monitoring.

TABLE 1 MITIGATION SUMMARY

Type Quantity Credits
Stream Restoration 1243 ft 1243 ft
Buffer Restoration 121968 sq. ft 121968 sq ft

TABLE 2. PROPOSED BARE-ROOT AND LIVESTAKE SPECIES

River Birch Betula nigra 30%
Sycamore Platanus occidentalis 30%
Overcup Oak Quercus lyrata ~ 20%
Swamp Chestnut Oak Quercus michauxii 20%

Type I Streambank Reforestation - Live Stakes

Black willow Salix nigra , 50%

Silky Dogwood Cornus amomum 50%
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PROJECT #: R-2554BA

COUNTY: Wayne

DESCRIPTION: Construction of US Highway 70 in Goldsboro, NC
STREAM: Unnamed tributary to Smith Mill Run

NATURAL CHANNEL DESIGN: SITE 3
Sta 97+21.286 to 99+66.856 -L- (RT)

(Rev. October 10", 2007)

The construction of the US Highway 70 bypass in northern Goldsboro, NC will result in
numerous impacts to stream channels and other waters of the United States. In order to
mitigate some of these impacts, on behalf of the North Carolina Department of
Transportation (NCDOT), Rummel, Klepper, and Kahl (RK&K), LLP proposes stream
restoration at Site 3, located immediately south of the Highway 70 right-of-way, south of
SR 1313 (Belfast Road) in Goldsboro, NC.

Portions of two tributaries will be restored: a longer, southwest-flowing reach and a
shorter tributary that flows into the longer reach from the north. The impacted stream
channels are unnamed ftributaries to the Smith Mill Run, which is in the Neuse River
Basin, and are subject to the Neuse River Riparian Buffer Rules (15A NCAC 2B.0233).
The channels are located in the upper coastal plain physiographic province. Land use
within the channels’ watershed is primarily agricultural, forested, and low-density

residential.

In their existing conditions, both channels have been conspicuously channelized (i.e.
straightened and dredged). The channel flowing from the north has incised considerably
within its banks and represents a G-type channel (per Rosgen). The channels intersect
just north of the proposed US 70 bypass footprint. Downstream of the confluence of the
two channels, beaver activity has caused water to pond within the banks of the existing
channel. The deepness of the water in ponded areas within the channel rendered
existing conditions survey work infeasible. However, the Rosgen classification of the
channel in this area is likely an F-type channel due to its very high width-to-depth ratio
and high degree of incision.

Permt Drawing
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In each of the streams, channel substrate consists of fine to very coarse sands. Along
the channel flowing coming from the north, which flows through an agricultural field, the
riparian corridor has been mowed and maintained and consists of fescue (Festuca spp.)
and other grasses. Along the channel flowing towards the southwest and downstream of
the confluence of the two channels, a well-developed riparian corridor is present, though
relatively narrow (30-50 ft. off both the right and left banks of the channel). Vegetation
consists mainly of loblolly pine (Pinus taeda), sweetgum (Liquidambar styraciflua),
blackberry (Rubus spp.), yellow-poplar (Liriodendron tulipifera), devil’'s walking stick

(Aralia spinosa), and greenbrier (Smilax rotundifolia).

Using existing stream channel conditions survey information (where possible), general
site survey information, North Carolina Stream Restoration Institute bankfull hydraulic
relationship data for the coastal plain (Doll et al., unpublished), and reference reach
data, the natural channel design process (per Rosgen) was used to design a stable C-
type stream channel with a narrow bankfull width-to-depth ratio at Site 3. It has been
suggested by Rosgen (via personal correspondence) that in order to restore a channel
to an E-type classification, it is best to design a C-type channel with the narrowest
possible with-to-depth ratio as to not compromise stream bank stability. The reference
reach used to guide the design of the proposed channel’s pattern, profile, and dimension
is an ES5-type channel in Craven County, NC (see Table 1 for reference reach
morphological variables). Proposed channel morphological variables are displayed in
Table 1. The existing channels will be conveyed under US 70 and its associated filled
slopes through 1350-mm diameter RCP culverts. The longer, main channel will start
immediately below the culvert’s outlet protection and flow towards the west for
approximately 930 linear feet until its confluence with its existing downstream reach that
will not be impacted by construction (see attached plan sheets). The smaller tributary to
the north will flow for approximately 155 linear feet until its confluence with the longer
stream to the south.

Due to the existing land grade and other constraints in the vicinity of the culvert outlets of
both channels, a priority one restoration (per Rosgen), in which the restored channel’s
bankfull elevation is consistent with the existing floodplain elevation, is not possible.
Thus, a priority two restoration is proposed, in which a bankfull bench is excavated
adjacent to both banks of the restored channel. The bench’s minimum width will be 23
ft. The bench should be planted with appropriate native tree and shrub species.

Permit Drawing
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Furthermore, the 50-ft. Neuse River Buffer will be re-established adjacent to both sides
of the restored bankfull channel and will be contained within the proposed right-of-way
for the US 70 project. The re-established buffer areas should be replanted in
accordance with North Carolina Ecosystem Enhancement Program (EEP, formerly
WRP) buffer restoration guidelines.

Due to the relatively high difference in elevations between the proposed culvert’s outfall
and the existing stream channel thalweg, and the limited amount of space to route the
designed stream channel to gradually dissipate slope, rock cross-vane grade control
structures will be used to step the proposed channel’'s elevation down to its confluence
with the existing channel. In order to ensure vertical channel stability and prevent
creating a barrier to potential fish migration upstream, cross-vanes will result in no more
than one-foot difference between the channel thalweg elevations upstream and
downstream of the structure. Rock vanes will be placed on the outside of proposed
meander bends to provide additional stream bank stability. Restored stream banks
should be matted with coir matting (CF-7 or other similar material) and live staked with
black willow (Salix nigra) and silky dogwood (Cornus amomum) to enhance bank
stability. Refer to the attached plan sheets for cross-vane, coir matting, and rock vane
details.

Channel substrate consists of fine to very coarse sands. Shear stresses and sediment
transport analyses of the reference reach and the proposed restoration reaches were
compared to ensure, to the maximum extent possible, that the restored stream will
function properly. The shear stresses were calculated based on the velocity and flow
depth results of the HEC-RAS analysis of the proposed restoration and the velocity and
flow depth of the reference reach. These results were compared to the maximum
permissible velocities in HDS-3 Table 2 and permissible shear stress for non-cohesive
soils in HEC-15 Chart 1. The Shields Diagram was used to determine the particle size
moved by each stream. The comparison of the proposed restoration reach data to the
reference reach data indicates the restoration design is within acceptable velocity, shear
stress and particle entrainment limits that will allow proper sediment transport under

bankfull conditions.

Permit Drawing
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Table 1. Rosgen Stream Channel Parameters
Parameter Reference Proposed Proposed
Reach Upper Channel | Lower Channel
Rosgen channel type ES C5 C5
Drainage area (mi.%) 0.38 0.084 0.15
Bankfull discharge, Qgke (cfs) 8.3 2.8 4.2
Bankfull cross-sectional area, 6.5 3.0 5.6
riffle
Askr — riffle (ftz)
Bankfull cross-sectional area, 6.2-11.3 6.8 11.6
Asxr — pool (ft.?)
Bankfull width, Weke (ft.) 7.1-12.0 6.0 8.0
Bankfull mean depth, dgke (ft.) 0.9 0.5 0.7
Maximum bankfull depth, 1.0-1.6 0.65 1.0
Amax riffle (ft.)
Ratio of max. riffle bankfull depth 1.1-1.8 1.3 1.7
to mean bankfull depth, dy.x
rifﬂe/dbkf
Maximum bankfull depth, pool 1.7-2.0 1.5 2.0
dmax pool (ft.)
Ratio of max. pool bankfull depth 1.9-2.2 3.0* 2.9*
to mean bankfull depth, dmax
pool/dbkf
Average bankfull slope, S 0.0012 0.0017 0.0017
Bankfull width-to-depth ratio 7.9 12.0 11.4
Hydraulic radius, R (ft.) 0.73 0.43 0.60
Average bankfull velocity , u (ft./s) 1.28 0.93 0.75
D5y (mm) 0.25 0.5 (estimated) | 0.5 (estimated)
Shear Stress (Ibs/ft.2) 0.055 0.046 0.064
Particle size entrained by shear 4.0 3.6 45
stress per Shields diagram (mm)

Stream Power (Ibs/ft.-s) 0.07 0.043 0.048
Entrenchment ratio (We,o/Wgkr) 14 14.8-16.8 7.9-11.9
Width of flood-prone area, Ws,, 102 89-101 62-95

(ft.)
Bank Height Ratio, TOB (top of 1.0 1.0 1.0
bank elevation)/dax

Pool-to-pool spacing (ft.) 42-90 35.4-45 47-60
Ratio of pool-to-pool spacing to 5.9-7.5 5.9-7.5 5.9-7.5

kaf
Meander length, L(ft.) 75-120 60 80
Ratio of meander length to W 10-10.6 10 10
Sinuosity, K 1.6 1.15 1.16
Radius of curvature, R, (ft.) 3.8-35.8 =15 =20
R, ratio (radius of curvature/Wgxe) 0.5-3.0 >2.5 >2.5

*The North Carolina Stream Restoration Institute (NCSR!) has recommended that pools be excavated
slightly deeper than indicated by reference reach data because they have a tendency to partially fill in with
fine sediment immediately following channel construction. Thus, the ratio of maximum pool depth to
average bankfull depth of the proposed channel is higher than that of the reference reach.

R:\Hydraulics\Streams\HEC-RAS streams\SITE 03\site3.doc
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PROJECT #: R-2554BA

COUNTY: Wayne

DESCRIPTION: Construction of US Highway 70 in Goldsboro, NC
STREAM: Unnamed tributary to Howell Branch

NATURAL CHANNEL DESIGN: SITE 5
Sta. 13+73.949 -SR5- (Rt.) to Sta. 15+26.859 -SR5- (Rt.)

(Rev. October 10" 2007)

The construction of the US Highway 70 bypass in northern Goldsboro, NC will result in
numerous impacts to stream channels and other waters of the United States. In order to
mitigate some of these impacts, on behalf of the North Carolina Department of
Transportation (NCDOT), Rummel, Klepper, and Kahl (RK&K), LLP proposes stream
restoration at Site 5, located immediately south of SR 1571 (Tommys Road) in
Goldsboro, NC.

The impacted stream channel is an unnamed tributary to the Howell Branch, which is in
the Neuse River Basin, and is subject to the Neuse River Riparian Buffer Rules (15A
NCAC 2B.0233). The channel is located in the upper coastal plain physiographic
province. Land use within the channel's watershed is primarily agricultural, forested, and
low-density residential.

In its existing condition, the channel appears to have been straightened and modified.
Channel bed form is generally poor with few riffle/pool sequences present. Cross-
sectional surveys were performed at two riffles, yielding bankfull cross-sectional areas of
5.9-6.5 ft.2. Channel substrate consists of medium to coarse sands. The Rosgen
classification of the existing channel is F5. Prior to past disturbance, the channel was
probably classified as a C or E channel type in its natural state. As the channel was
straightened, its slope was increased, resulting in higher shear stress. The higher shear
stress caused the channel to incise within its bed, which confined bankfull (channel-

forming) and other high volume flows within its banks. The increased stress on the

Drawing ’
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stream banks induced by bankfull and greater volume flows caused bank erosion, which
cause the channel to widen to its present unstable dimensions.

The riparian corridor along the channel is highly variable in width, ranging from less than
10 ft. (generally in areas further upstream) to greater than 50 ft. on the channel’s north
side midway through the reach to be restored. Vegetation consists mainly of loblolly
pine (Pinus taeda), sweetgum (Liquidambar styraciflua), blackberry (Rubus spp.), green

ash (Fraxinus pennsylvanica), and greenbrier (Smilax rotundifolia).

Using existing stream channel conditions survey information (where possible), general
site survey information, North Carolina Stream Restoration Institute bankfull hydraulic
relationship data for the coastal plain (Doll et al., unpublished), and reference reach
data, the natural channel design process (per Rosgen) was used to design a stable C-
type stream channel with a narrow bankfull width-to-depth ratio at Site 5. It has been
suggested by Rosgen (via personal correspondence) that in order to restore a channel
to an E-type classification, it is best to design a C-type channel with the narrowest
possible with-to-depth ratio as to not compromise stream bank stability. The reference
reach used to guide the design of the proposed channel’s pattern, profile, and dimension
is an E5-type channel in Craven County, NC (see Table 1 for reference reach
morphological variables). Proposed channel morphological variables are displayed in
Table 1. The proposed channel will be conveyed under Tommys Road through a single
RCP culvert and flow to the east for approximately 560 linear feet until its confluence
with its existing downstream reach that will not be impacted by construction (see
attached plan sheets).

Due to the existing land grade and other constraints, a priority one restoration (per
Rosgen), in which the restored channel’s bankfull elevation is consistent with the existing
floodplain elevation, is not possible. Thus, a priority two restoration is proposed, in
which a bankfull bench is excavated adjacent to both banks of the restored channel.
The bench’s minimum width will be 23 ft. The bench will be planted with appropriate
native tree and shrub species. Furthermore, the 50-ft. Neuse River Buffer will be re-
established adjacent to both sides of the restored bankfull channel and will be contained
within the proposed right-of-way for the US 70 project. The re-established buffer areas
will be replanted in accordance with North Carolina Ecosystem Enhancement Program

(EEP, formerly WRP) buffer restoration guidelines.
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Sheet 38  of 1)/



Due to the relatively high difference in elevations between the proposed culvert’s outfall
and the existing stream channel thalweg, and the limited amount of space to route the
designed stream channel to gradually dissipate slope, rock cross-vane grade control
structures will be used to step the proposed channel’'s elevation down to its confluence
with the existing channel. In order to ensure vertical channel stability and prevent
creating a barrier to potential fish migration upstream, cross-vanes will result in no more
than one-foot difference between the channel thalweg elevations upstream and
downstream of the structure. Rock vanes will be placed on the outside of proposed
meander bends to provide additional stream bank stability. Restored stream banks will
be matted with coir matting (CF-7 or other similar material) and live staked with black
willow (Salix nigra) and silky dogwood (Cornus amomum) to enhance bank stability.

Refer to the attached plan sheets for cross-vane, coir matting, and rock vane details.

Channel substrate consists of fine to very coarse sands. Shear stresses and sediment
transport analyses of the reference reach and the proposed restoration reaches were
compared to ensure, to the maximum extent possible, that the restored stream will
function properly. The shear stresses were calculated based on the velocity and flow
depth results of the HEC-RAS analysis of the proposed restoration and the velocity and
flow depth of the reference reach. These results were compared to the maximum
permissible velocities in HDS-3 Table 2 and permissible shear stress for non-cohesive
soils in HEC-15 Chart 1. The Shields Diagram was used to determine the particle size
moved by each stream. The comparison of the proposed restoration reach data to the
reference reach data indicates the restoration design is within acceptable velocity, shear
stress and particle entrainment limits that will allow proper.sediment transport under
bankfull conditions.



Table 1. Rosgen Stream Channel Parameters
Parameter Reference Proposed
Reach Channel
Rosgen channel type ES C5
Drainage area (mi.%) 0.38 0.17
Bankfull discharge, Qgke (cfs) 8.3 46
Bankfull cross-sectional area, riffle 6.5 6.3
ABKF — riffle (ftz)
Bankfull cross-sectional area, 6.2-11.3 13.9
Agkr — pool (ft-z)
Bankfull width, Wegr (ft.) 7.1-12.0 9.0
Bankfull mean depth, dg«e (ft.) 0.9 0.7
Maximum bankfull depth, 1.0-1.6 1.0
dma riffle (ft.)
Ratio of max. riffle bankfull depth to mean bankfull 1.1-1.8 1.8
depth, dmax riffle/dys
Maximum bankfull depth, pool 1.7-2.0 2.0
dmax pool (ft.)
Ratio of max. pool bankfull depth to mean bankfull 1.9-2.2 2.9*
depth, dmax pool/dps
Average bankfull slope, S 0.0012 0.0017
Bankfull width-to-depth ratio 7.9 12.9
Hydraulic radius, R (ft.) 0.73 0.68
Average bankfull velocity, u (ft./s) 1.28 0.64
Dso (mm) 0.25 0.5 (estimated)
Shear Stress (Ibs/ft.%) 0.055 0.072
"Particle size entrained by shear stress per Shields 4.0 4.8
diagram (mm)
Stream Power (lbs/ft.-s) 0.07 0.046
Entrenchment ratio (Wi,o/Weke) 14 9.0-17.2
Width of flood-prone area, Wy, (ft.) 102 72-155
Bank Height Ratio, TOB (top of bank elevation)/dmax 1.0 1.0
Pool-to-pool spacing (ft.) 42-90 53-68
Ratio of pool-to-pool spacing to W 5.9-7.5 5.9-7.5
Meander length, L, (ft.) 75-120 90
Ratio of meander length to Wy 10-10.6 10
Sinuosity, K 1.6 1.24
Radius of curvature, R; (ft.) 3.8-35.8 >225
R, ratio (radius of curvature/Wge) 0.5-3.0 >25

*The North Carolina Stream Restoration Institute (NCSRI) has recommended that pools be excavated
slightly deeper than indicated by reference reach data because they have a tendency to partially fill in with
fine sediment immediately following channel construction. Thus, the ratio of maximum pool depth to
average bankfull depth of the proposed channel is higher than that of the reference reach.

R:\Hydraulics\Streams\HEC-RAS streams\SITE 05\site5.doc
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STA. 90+ 00.000 -L- BEGIN TIF

SITE 4 — SITE 5 ,— SITE 7

SUBSHEET 64 SUBSHEETS 7A-7C

PROJECT| R-2554BA SITE 8
5

LOCATION: US 70 (GOLDSBORO BYPASS)
FROM EAST OF SR 1300 (SALEM CHURCH ROAD)
TO EAST OF SR 1556 (WAYNE MEMORIAL DRIVE)

TYPE OF WORK: GRADING, PAVING, DRAINAGE,
STRUCTURES, CULVERTS, SIGNING, AND SIGNALS

SITE 9

AERIG) (INC]_R-2554BA | 1
TR M e P
34461.2.7 W & UTIL
34461.3.GW1 NHS-70(160) CONST.
ALL DIMENSIONS IN THESE
PLANS ARE IN METERS
UNLESS OTHERWISE SHOWN
' 2
STA. 153 +83.247 -L- END RIGHT-OF-WAY ACQUISITION v
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10 2 Length Roadway TIP Project R-2445BA ....... 5.802 km RALEGH.NORTH A 27609
[ — ADT 2028 = 29,048 @ 7 ﬂ sheei)‘a"
PLANS DHY = 10 % DIVISION 0;9 RHIGHWAYS
10 D =55 % *Length Structure TIP Project R-2445BA ....... 0.489 km — PE
E T =10 %"* 2006 ST SPE TIONS B. KEI ER ROADWAY DESIGN STATE_DESIGN ENGINEER &
RIGHT OF WAY DATE: TH_SKIN P.E. A EPARTAMENT OF
Y = 110 knvh DEPARTMENT OF TRANSPORTATION
PROFILE (HORIZONTAL) TOTAL LENGTH TIP Project R-2445BA ..... 6.290 km MAY 18, 2005 FPROIECT ENGINEER lrEDERAL HIGEWAY ADMINISTRATION
1t 0 2 FUNCTIONAL (3.91 MILES) LETTING DATE: MICHAEL T. MERRITT. P.E
CLASSIFICATION: FREEWAY || APRIL 15, 2008 PROJECT DESICN ENGRESR —
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PROJECT REFERENCE NO. SHEET NO.

sPeQUL GUY oitc DETAL B ATERGL ¥ o LATERAL BASE Ol Y, T —
CIAL CUT DITCH SPECIAL MEDIAN CUT DITCH LATERAL v DI ey pAxb ROAGWAY DESIGN FYDRAULICS
Front - ENGINEER ENGINEER
Ditch
S Poved 4, _L of ,Pavea Slope
ouider A7 ad oulder X
0;,@ D MINn.D = 45 m 7 H H
Min.D =03 m MIn.D = 0.3 m Min.D =03 m B 206 m H H H
b =06 m 3 H
L~ STA 113+40 - 114+01 RT. Lo STA. 91410 - 91440 M b *0.6 m [CONST.REY. SomeSA
L~ STA. 142 +40 — 144+20 LT, -L- STA.95+60 - 96+80 M -L- STA. 118470 — 118+82 RT. —L- STA. 91+20 - 92 +10 RT. R AW REV. XSS
L STA 144+11 - 144+20 LT. -L- STA. 101400 - 102+80 M —L- STA. 145+60 - 146+05 RT. L STA. 103400 - 103440 LT. | -
1~ STA.143+80 — 144+60 RT. -L- STA. 108+00 - 108+60 M —L- STA. 148+ 80 - 149+00 RT. _L2RPBD- STA. 9 +60 — 10480 LT.
-1 STA.142+80 - 144+00 RT. -L- STA. 113+60 - 114+20 M -Y8- STA.15+00 - 15+40 LT. _Y2- STA 15415 ~ 16400 LT.
—L- STA. 145+00 - 145+60 RT. -L- STA.130+80 — 131440 M ~SR5~ STA. 14+36 - 15+47 LT. _YB- STA 17 +40 - 18+40 LT.
-L- STA. 145+20 — 146+30 LT. ~L- STA.145+00 - 146+16 M -L2RPBD- STA. 2+30 - 2+50 RT.
- STA. 148+65 — 149+20 LT. —L- STA.151+80 - 152+60 M —L2RPBD- STA. 10+30 - 10+69 RT.
L~ STA. 149 +00 — 150+80 RT. ~L2RPBD- STA. 16 +10 — 16+30 RT.
~L- STA.150+40 - 151400 LT. ~Y8DET- STA.13+57.673 - 15+19.337 LT.
- STA.151+ 60 - 152+40 LT. -YBDET- STA. 14+78 - 15+19 RT.
—12- STA. 83+20 - 83+40 RT.
—12- STA. 86 +60 - 87+00 RT.
12~ STA. 87420 - 87+50 LT.
-12LPB- STA. 3+40 - 3+85 LT.
—L2LPD- STA. 3+20 - 3+95 LT.
~L2RPA- STA. 6+20 - 6+50 RT.
~L2RPBD- STA. 0+60 — 2+30 RT.
—L2RPBD- STA. 2+20 — 2+40 LT. L ATERDAE_TI‘!AA"S-E DIET cH o DETAIL l;l LATF?!EJ A‘,L DI1I'CH TAIII?EB.I;QEILDITE]H TADETAIL K
-L2RPDB- STA.1+00 — 1+60 RT. (NoT 10 Scoie) Sl E(C'I'g*L 'EUSI;GIZI) CH TERAL V' O IL_BASE DIT( (||;‘° ?AS;E sPJ:I)CH

-12RPDB- STA.1+60 - 1+80 LT.
-L2RPDB- STA.2+00 - 2+20 LT.

~L2RPDB- STA. 3+20 — 3+60 LT. Siope Nat
-Y2- STA.10+75 - 11400 LT. ound ound 4, 2~ Tround
-Y2- STA.12+20 - 12462 LT. MIn.D =03 m Min.D =03 m
-Y2- STA.13+00 - 13+60 LT. lal B =06 m MIin.D = 0.6 m fiter B:06 m l&l Min.D = 1.0 m
-Y2- STA. 20+32 - 20+40 LT. b 06 b=06m y B=09m
_g_ STA. 21+20 - 22460 RT. =06 m L STA 112420 - 114401 LT, Type of Liner = CLASS | d=02m ¢ Match Exist.)
-Y2- STA. 22+88 — 23+80 RT. -~ STA.96+70 — 98+00 LT. -L- STA.151+00 - 151+60 LT. -L- STA 91+20 - 91+60 LT. —L- STA.151+80 — 151+90 LT. (ACTUAL LENGTH=20m| ~SR6~ STA 11425 KT. [ACTUAL LENGTH =50
=Y2- STA. 24+10 - 25+ 60 RT. <L~ STA.130+20 - 131+28 RT. 12— STA. 91+00 - 91+97 RT. -~ STA. 102+ 60 - 103+00 LT. $=22.26%, DDE=8cm w I =0.28%, DDE= (A'I )
-Y2- STA.23+60 - 26+35 LT. —L- STA. 141+80 — 142+40 LT. _12LPB- STA. 3+64 ~ 4+80 RT. —L- STA. 105+ 40 - 107410 LT. -L- STA. 153 ;g’o‘ —DEEHSISHLT (ACTUAL LENGTH=20m) -Y2I-PAs- %%BI’E%&LT &CI'UAL LENGTH=45m)
-Y2A- STA. 11+00 ~ 11+35 RT. - STA.142+32 - 142+80 RT. -Y2- STA.19+20 - 20+12 RT. -L- STA.17+00 - 118+00 RT. SRS STA. 15+38 — 15+39 RT. (ACTUAL LENGTH =9m) A
-Y2B- STA.10+08 - 11+20 LT. ~L- STA. 147 +60 — 148+50 RT. -Y2- STA.19+20 - 20+32 LT. -L2RPB- STA. 3+20 - 4+40 RT. =6.67%, DDE=8cm
~Y2RPA- STA.10+70 ~ 11+30 RT. 12RPD- STA. 2+07 - 3+30 LT. Y2— STA. 21465 — 22 +40 LT, ~L2RPBD- STA. 7+10 - 7+80 RT.
—Y2RPA- STA. 11+91 - 13+40 LT, ~Y2RPA- STA. 11+30 - T1+91 RT. —L2RPBD- STA. 9+56 — 9+83 RT.
~Y2RPA- STA.15+60 — 16+40 RT. -Y2LPD- STA. 14+50 — 14+75 LT.
-Y2RPA- STA.15+80 - 16+20 LT. -Y2- STA.12+62 - 13+00 LT.
-Y2RPD- STA.12+00 - 12+60 RT. . -Y2- STA.12+80 - 13+20 RT.
-SR5- STA.17+79 - 18+05 LT. ~Y2RPD- STA.12+60 - 14+20 RT.
-SR5- STA.16+98 ~ 17+18 LT. -Y8- STA.16+00 - 16+70 IT.
-SR6- STA.10+20 - 10+80 RT. ~Y8RPA- STA.13+40 — 14+00 RT.
_SR6- STA.10+20 - 11+80 LT. —EY2- STA. 14+35 - 15+30 LT.
-SR6- STA. 11400 — 11+80 RT.
-SR6- STA.14+20 - 15+80 LT.
~SR6~ STA. 14+20 - 15+15 RT.
Y5~ STA11+20 - 12430 RT. LATERDAELTB‘Q'S-E DITTCH TIA)\IE Tv“[')'urcy DETAIL N DETAL O DETAL P
-Ye- STA.11+50 - 12+20 RT. tNoF To Scalel AL v QuTeH SPECIAL_ CUT BASE DITCH LATERAL BASE DITCH TAIL BASE DITCH
-Y8- STA. 11+30 - 12+20 LT. b (Not to Scdle) . Not fo Sca
-Y8- STA. 18+40 - 20+00 LT. 1.1 Front m
~Y8DET- STA. 10+00 ~ 10+71.315 LT. oo A el tch Siope
-Y8DET- STA. 15+19.37 — 16+84.310 LT. MinD = 45 ound ) Ground : D Xt lope .08m/m
~YBDET- STA. 16+ 44.085 — 16+84.310 RT. B] N0 = .45 m Min.D = .45 m Min.D = 0.8 m 45 m
-YBRPA- STA. 12 +47 — 13+40 RT. B=L2 m » Lal MIn.D = .45 m lal B:z06m 206 m
-Y8RPB- STA. 11470 - 12+40 RT. b=L2 m B=03m b=06m
—L- STA.102+65 — 103+45 RT. —L- STA. 107 +40 RT. [ACTUAL LENGTH=35 12— STA. 88+20 - 89+40 LT. - - ~
oA 102465 - 103445 KT Py S IACTUA m) ~L2- STA.101+40 — 102+00 LT. - STA 1(1,43»8%1 RT. JACTUAL LENGTH = 55m)
—L- STA. 147 +09 - 148+65 LT. - STgL 1}{)3;2 I.'I}IT:’EIACTUAL LENGTH=10m}
~Y8RPA- STA.13+20 - 14+20 LT. ~YBDEL STA 14478 RT ACTUAL LENGTH= 40m)
$=0.58%, DDE=41
DETAIL Q DETAIL R DETAIL U
TOE_PROTECTION LATERAL BASE DITCH TAIL V DITCH
tNot to Scaiel to Scale) (Not to Scale)
™
Siope D
08m/m ound ” D ound
Min.D = 03 m Min.D = 0.6 m
: e B:20m PR 4:06m : Permit Drawing
b=20m s ‘ g :! l I |
Type of Liner =CLASS B ~L2LPD- STA.1+40 - 1+80 LT. ~SR5— STA. 14434 — 14+54 RT. (ACTUAL LENGTH=231m)

-L- STA. 115+30 - 115+80 RT. $=1.52%, DDE=33cm

-L- STA.133+20 - 133+90 LT.

L~ STA. 152450 - 153403 LT. PLANS PREPARED BY :

RUMMEL = KLEPPER & KAHL,LLP
consuiting engineers
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DETAIL F

PREFORMED SCOUR HOLE WITH
LEVEL SPREADER APRON

LEVEL SPREADER DETAIL
WITH NO BYPASS DETAIL T

DETAIL

FALSE SUMP
(Not to Scalel

e ————— T T ——————
PROJECT REFERENCE NO. SHEET NO.
R-2554BA 2-T
R /W _SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

vt 10 scin - (i m—
BLAN VEW §
ROADWAY . H
I e CONST.REV.
|- s o /e v
oo et o A7 i etc [Row rev.
. z L\ SsDitch Siope § Proposed Ditch
? ' - E b A-STA.96+96 M -~ STA130+24 M —L- STA. 148+44 M
,_____] a @ = A4-STA. 97497 M L- STA130+84 M - STA.150+24 M
n 5 - tE A~ STA.107+44 M - STA131+30 M -L- STA151+64 M
fasore Pratormed | ™ 2 g g i a A-STAM+55 M L-STA 133425 M 2- STA. 82+81 M DIM.[RIP_RAP BASIN * E SECTION
uvhm § I " A-STAN7+98 M -L-STA134+16 M 12- STA. B4+36 M (m) | 2 3
Jomn o s > it A-STA 121417 M - STA136+56 M 12 STA 85+96 M Ao [LO n o
B L35m om som A-STA.123+25 M -L- STA 137489 M _{2PBD- STA. 10+ 71 RT 3 T0.7 To.7 DISSPATOR POOL | APROW
p Qm =1 ] H A-STA 125433 M L~ STA 140+16 M - .
w Lm U A~ STA.127+43 M -1~ STA 142424 M C |L2 1.2 &
¢
0.5m PA T == STA.129+44 M D |08 |06
SECTION Aca a SECTION-AA  CONCRETE PAVED DITCH LEVEL SPREADER F a0 5
o 10.0 | 9.0 CULVERT
Doy DETAIL 3 F : 1
FAIE.SE SUMP 53 G |80 [6. " Be———__l /—'é‘ém"!‘#
—jatura (Not to Scale! &|8 ” —4$
ound alo o) 0 OO0 —
o dimrigom. 8, Qurgide pircn L ALL DAENSIONS APPROXMATE :
thick with nr- abric r w e
-L- STA. 92+81 LT. L STA.142+30 RT. oen.diten a1 = A
-~ STA.95+82 RT. -~ STA.152+75 RT. reerweeae e - AL o BASIN ®{1 OCATION (AT OUTLET) FLTER FABRIC
-_t. grrA_ :?o+:n RT.  -L- STA.152+87 LT. _%- STA. 91+60 RT =s— etc. | Sta 95+07 -L- (Rt)
LSTA 139460 AT iakean sTaresse kT Y- STA R0 KT S = Diten Siope § Proposed Divcn 2| Sto 4v08 -L2RPBD- R} HALF PLAN
~L- STA. 140+20 LT. -Y2- STA.12+40 RT. -~
-L- STA. 141+80 LT. _L—L- gﬁ }12;:043 g
12— STA.85+96 LT R RAP MOT SHOWN
—12- STA. 84436 LT P ]
-
- | |
DETAIL W DETAIL £ § < E,—/ | |
40  REMOVE EXIST. CULVERT STA.23+94 -EY2- AND TIE TO PROPOSED RCBC CHANNEL FALSE SUMP T B o | |
{Not to Scalel @ |% q_ £ CLVERT .211_ Ll I
o 2 [ ME— &==F——— ' .._.I_._.. F _l ..... - q_
~ [ |
39 <{7«€ b ~ | |
= S~ N |
-5 etc. \\N_ ______ :J
_se___________"_Ei(l_SIIy_G“-_EIz_—" ememeasssmstessamasa—nnod S = Ditch Siope ¢ Proposea Ditch RP RAP NOT SHOWN
-1 STA 114403 LT
- STA 129+44 LT DETAIL OF RIP-RAPPED OQUTLET
-L- STA. 130+24 LT ENERGY DISSIPATOR BASIN
a7 - STA. 151413 T DETAIL S
T 12— STA. 84+36 RT
MIN 3:1 (TYP) -12- STA. 85+97 RT
36
?gﬂ:%:gbg“f "~ PROP. CHANNEL WIDTH=2.4m
35 APPR. 2.4m IX 15m (MATCH PROP RCBC nrvskr IN SECTION)
23 +40 +60 +80 24 +20 +40
DETAIL V
REMOVE EXIST. CULVERT AND ROADBED FOR MITIGATION CREDIT, STA. 21+60 —SR5—.
EXCAVATE EXIST. ROAD TO NATURAL FLOOD PLAIN.
PROPOSED LOPES T APPR. EXST.
36 ~— NATURAL FLbOD ELEY.=B2.8 —
EXISTING | ROADBER oepd=m="T]
35 peemmate Lo |sRs 1o e “MC"ED*X \--- =" 7‘\
TETO BMIT OF | < TO LMT OF
33 EXIST. ROqADBED T _,_,l ST ROAL]BED Permit Dmng
29 REMOVAY (MIN 3:1 1 OVAL (MIN  3:1) Sheet o2 25 of ..LJ_-
L]
31 EXISTING CUL \_ .
O B§ REMOVED: .
20 o MATEH DircH| Base wigr PLANS PREPARED BY :
+60 +80 21 +20 +40 +60 +80 22 +20 RUMMEL e ',‘},EngPER & KAHLLLP

-Y2-12+60 RCBC
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R - PROJECT REFERENCE NO. SHEET NO.
3 oot R-Z554BA oW
R/W _SHEET NO.
NATTING ANCHOR TRENCH & T DRAULICS
IN TRENCH /— ghCUOR, TRENCH Log ENGINEER
ANCHOR OVERLAP % IO v
ON 1' CENTERS .fﬁ%%m&&%ﬁ:v
& KL .‘.:.‘4%3{ =
Y e "31"33} *?&g‘g‘@
"Q XX % ANCHORS ON < ’:0:“’% ‘- ' i
b s ) 3' CENTERS £ 4;,3 »’i&fﬁ’éﬁ’!&"“p‘ o 28 CONST REY.
R N0 e P ‘0’0}; ',.év'gxoxo;g-‘. y
DIRECTION % ) QR RITs R 7
OF FLOW ",::5’* 5 R /W REV.
— ANCHORS 4
ooy . 5 - %. a1 PRELIMINARY PLANS
b ) ‘ . rT DO NOT USE FOR CONSTRUCTION
12 el et rc \%
’ —-l L 6" OVERLAY (MIN) ' n
TIE TO
—s= s e e
PLAN VIEW —— bkt /. SGaouo
COIR FIBER ..
GROUND POOL P
ANCHORS ON
3' CENTERS
EXTEND MATTING TYPICAL PLAN
TO NWSEL L_g" mIn ke E§
ANCHORS ON gﬁ E...
}u c‘r‘n"sﬁn;us 28 POOL - TO - POOL (L) =°
MATTING SHALL BE 1 I .
PLACED IN TRENCH
AND BACKFILLED o POOL | GLIDE ! RIFFLE [ RUN POOL | GLIDE | RIFFLE
-t
STREAM BED E ; § - E
" - -
TYPICAL CROSS SECTION ; = ':‘ S =
< z - ©
RIFFLE E z
FLow v a sLore £ -] : ;
COIR FIBER MATTING DETAIL & s
NOT TO SCALE N NANNEA SO\
TIE TO - T T T T e
2" x 2" (nominal)
WOODEN STAKE TYPICAL PROFILE
1" ==Y Ea
- z z2
r ) gﬁ g!
” -1
A :}z. 8 POOL - TO - POOL (L) s
2.4" n ' 1
| PoOL | GLIDE RIFFLE \ RUN POOL | _GLIDE _, RIFFLE TYPICAL RIFFLE WITH
: R ﬂ 3 = 5 118 &W -
: E £ g 4 £ BANKFULL BENCH
= F 5 8 2
5 5 g 5 &
RIFFL, = = e .- o - TIE TO
- v . 33 i 8 - A - olirhe
ry 4 o PN NI
TAMETER BEN
47
TYPICAL PROFILE FOR ARMORED RIFFLE SECTION
24"
8 R S CHANNEL TYPICAL DETAIL TYPICAL POOL WITH
» NOT TO SCALE : B SLmMEA e 2 R, e
BANKFULL BENCH
1” (nominal) BANKFULL: TYPICAL RIFFLE SECTION NOTES:
J R W mam T T 1. KEY-IN MATTING AT TOP OF SLOPE
- ST:".'LE NOTES: Whke= BANKFULL WIDTH i 2. MATTING IS TO OVERLAP TOP OF BANK BY 0.45m.
1.THE COORDINATES FOR EACH CENTER OF RADIUS . Dpax= MAXIMUM DEPTH : 2. UNIFORMLY TRANSITION TO POOL SECTIONS.
{EX. "R1”,”R2") AND EACH HEAD OF RIFFLE : W, = BOTTOM WIDTH 5
© (EX. "HR1", "HR2") ARE INDICATED ON THE PLAN SHEETS.' b ; TYPICAL POOL SECTION NOTES:
CROSS VANE CONSTRUCTION 2.SEE_COORDINATE GEOMETRY SHEETS FOR CURVE ; Wepa™ FLOGD PRONS AREA wrome. 1. KEY-IN MATTING AT TOP OF SLOPE
127 IN ’:&"}D‘%“ ND "CENTERS (CC). HEAD OF RIFFLE AT PT'S AND TAIL OF ot o 2! Mﬂm gsrmggggwrzﬂglg;zkgz cg}'ogéﬁ'-
is. . 3. UNIFORML .
e ;. RIFFLE AT PC'S. - - Permit Drawmg 4. THALWEG LOCATION AT OUTSIDE EDGE OF
: HORIZONTAL CURVES.
ANCHOR OPTIONS __ CROSS-SECTION DIMENSIONS - PLANS PREPARED BY :
NOTES: ‘ ‘ ‘ W o " w W D ™ w Width/Depth D RUMMEL KLEPPER & KAHL,LLP
p 1. IN AREAS TO BE MATTED, ALL SEEDING, SOIL REACH bkf max fpa bkf max b fpa Ratio 4 consultlng englneers
‘ g:ﬂggsiulngcg::k":gsz#g: r::g}sgg SITE 3 (UPPER) | 1.8m (6.0') |0.20m (0.65') [0.B0m (2.6') [SEE PLAN VIEW| 2.3m (7.5') |0.45m (1.5') | 0.58 (1.6') | SEE PLAN VIEW 12.0 9 900 RIDGEFIELD DRIVE, SUITE 350
< : SITE 3 (LOWER) | 2.4m (8.0") |0.30m (1.00') [0.90m (3.0°) [SEE PLAN VIEW|3.0m (10.0')]0.60m (2.0°) | 0.6m (2.0') | SEE PLAN VIEW 11.4 G RALEIGH, NORTH CAROLINA 27609-3960
o FBER MALTIONS PRIOR TO PLACEMENT OF COIR SITE 3 (TRI8) [1.8m (6.0') [0.20m (0.65") [0.80m (2.6') [SEE PLAN VIEW| 2.3m (7.5') | 0.45a (1.5') | 0.5s (1.6') | SEE PLAN VIEW|  12.0 oV @1 a78-9360
- 2. REBAR OR STAPLES MAY BE USED IN PLACE OF SITE 5 2.7m (9.0) |0.30m (1.00')|1.20m (4.0) [SEE PLAN VIEW|3.3m (11.0') 0.60m (2.0') |0.95m (3.1’) SEE PLAN VIEW 12.9 FOR
WOODEN STAKES AS DIRECTED BY THE ENGINEER. DIVISION OF HIGHWAYS




- PROJECT REFERENCE NO. SHEET NO.
5 R-2554BA 2-X
R /W_SHEET NO.
HYDRAULICS
ENGINEER
UNCOMPACTED
NEW_STREAMBANK SHALL
BE TAEATED AS s' min, BACKFILL 1.5' (0.45m)
SPECIFIED IN PLANS e (1:58)  10° (3.0m) FINISH GRADE
RIN: O 0.3 BEYOND. INVERT | ] -
OF EXISTING CHANNEL FLOW S NN Y CONST.REV.
. N -
= R /W REV.
CHANNE| 5 S !
INVERT i - s
COMPACTED CONPACTED
BACKFILL BACKFILL
TMPERVIOUS SELECT
MATERIAL (SEE PROJECT
SPECIAL PROVISIONS)
7.0 MIN.
UNCOMPACTED
BACKFILL _\

COMPACTED
BACKFILL

: NOTES:

. 1. CHANNEL BLOCK SHALL BE INSTALLED IN ACCORDANCE WITH THE
PROJECT SPECIFICATIONS. '

i 2. BLOCK SHOULD BE INSTALLED AT THE INTERFACE BETWEEN EXISTING

: CHANNEL AND PROPOSED CHANNEL. !

. 3. BOTTOM OF BLOCK SHOULD BE A MINIMUM OF 0.3 BELOW THE INVERT

' OF THE EXISTING CHANNEL

?
EXTEND CHANNEL m.ocx—/(\ <®

MIN. OF 0.3 BEYOND LIMITS

OF EXISTING CHANNEL 4. BLOCK SHOULD EXTEND A MININUM OF 0.3 BEYOND THE LIMITS OF THE
EXISTING STREAM CHANNEL.
PLAN VI STRE AM PLUG { 5. INSTALL EROSION CONTROL MATTING AND SEED IN ACCORDANCE WITH
rLAlh Y 4 i THE PROJECT SPECIFICATIONS IMMEDIATELY AFTER GRADING.
T NOT T0 SCALE ; 6. COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE DIRECTION OF

| THE ENGINEER. |

HEADER ROCK ,TYP
1/3 2/3 e SET HEADER ROCK BACK HEADER ROCK ,TYP: SET HEADER ROCK BACK
BANKFULL BANKFULL rEVAROPILE FOR A MINTWUM OF 1/3 WIDTH SEE PROFILE FOR A MINIMUM OF 1/3 WIDTH
WIDTH | WIDTH OF THE FOOTER ROCK s 13 33 FLow ELEVATION OF THE FOOTER ROCK
= - BANKFULL ~ BANKFULL  BANKFULL h 4 \
A : WIDT WIDTH WIDTH NN N NN NI
N ' RURRERRRGER [ Y
- - )
g é SACIEILL, TP BACKFILL, TYP =0
, TYP:
£ - #57 STONE, TYP. EXCAVATED POOL < #57 STONE, TYP. EXCAVATED POOL
- [} 00TE| 2
7 nocl:(s mn vmcsx'/«;"s}mum & FOOTER ROCK, TYP.
=
AN E OCKS IN VANE ARM SHOULD
EXCAVATED TRENCH FOR S TCNTE T oA Bran Ave Ay a NOT BE GAPPED OR HAVE ANY
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MORPHOLOGICAL MEASUREMENTS TABLE

US 70 (GOLDBORO BYPASS)
~STRMO03- (LOWER) Sta. 10+00.000 to Sta. 1I+29.346
~STRMO03- (UPPER) Sta. 11+29.346 to Sta. 12 +83.130

Variables Existing Channel Proposed Upper Reach [ Proposed Lower Reach Reference Reach
1. Stream type F C5 Cc5 E5
2.Drainage area (sq.mi.) 0.15 0.084 0.15 0.38
3. Bankfull width (R) 15 6.0 8.0 7.112.0
4. Bankfull mean depth (ft) 0.4 05 0.7 0.9
5. Width/depth ratio 26.0 12.0 114 79
6. Bankfull cross-sectional area (sq.ft) 56 3.0 56 6.5
7. Bankfull mean velocity (ft/s) . 0.93 0.75 1.28
8. Bankfull discharge (cfs) x 28 4.2 8.3
9. Bankfull max depth () * 0.65 10 1.0-1.6
10. Width of floodprone area (ff) . 89-101 62-95 102
11. Entrenchment ratio - 14.8-16.8 7.9-11.9 14
12. Meander length (ft) .

(average) 60 80 75-120
13/} (I:ﬁno of meander length to bankfull . 10 10 10.0-10.6
14. Radius of curvature (f) . >15 >20 3.8-35.8
15. Ratio of radius of curvature to "

bankfull width >25 >25 0.5-3.0
16. Belt width (ft) 43 37 40 -

17. Meander width ratio 37 6.2 5.0 *
18. Sinuosity (stream length/valley

length) 1.14 1.15 1.16 16
19. Valley slope (ft/ft) * 0.0085 0020 »
20. Average siope (fi/f) . 0.0017 0017 0.0012
21. Pool slope(ft/ft) . 0.0 0.0 .
22. Ratio of pool slope to average slope . 0.0 00 «
23. Maximum pool depth (ft) . 15 20 1.7-2.0
24. Ratio of pool depth to average .

bankfull qepth 3.0 29 1.9-2.2
25. Pool width (ff) R 20 16 *
2&i§§tlo of pool width to bankfull . 0.33 02 *
27. Pool to pool spacing (ff) .
average) 35.4-45.0 47-60 42-90
28. Ratio of pool to pool spacing to .

bankfull width 5.9-75 59-7.5 5.9-7.5
28. Ratio of lowest bank height to . 1.0 1.0 1.0

bankfull height (or max bankfull depth) ) . .

* = NOT MEASURED
NOTE: ENGLISH UNITS WERE USED FOR ALL VARIABLES IN THE MORPHOLOGICAL MEASUREMENTS TABLE.
Permit Orawmg
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PROJECT REFERENCE NO. SHEET NO.
R-2554BA 2-7
R /W SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
CONST.REV.
EN REV.
STRMO03_TRB
TANGENT/ POINT TANGENT / CHORD | TANGENT / CHORD | CURVE

STATIONS CURVE NO. | DESCRIPTOR NORTHING EASTING BEARING LENGTH LENGTH DELTA ANGLE RADIUS
10+00.000 PC 186353.201 701637.05

C17 CC 186359.218 [ 701645.037 | S 77°47°28.298" E 13.068m 14.241m | 81° 35' 36.01" left 10.000m
10+14.241 PT 186350.437 | 701649.822

T18 N 61° 24' 43.71" E 6.647m N/A N/A N/A
10+20,888 PC 186353.618 | 701655.659

C18 [o]¢] 186345.276 | 701660.205 | N82°42'6.24"E 6.899m 7.060m | 42° 34' 45.08" ight| 9.500m
10+27.948 PT 186354.495 | 701662.502

T19 S 76°00' 31.22" E 5.000m N/A N/A N/A
10+32.948 PC 186353.286 | 701667.353

Cc19 CcC 186362.504 | 701669.65 | N80° 47 45.12"E 7.484m 7.692m | 46° 23' 27.32" left 9.500m
10+40.640 PT 186354.483 | 701674.74

T20 N57°36'1.47"E 6.000m N/A N/A N/A
10+46.640 PC 186357.698 | 701679.806

STRMO3 (LOWER)
TANGENT/ POINT TANGENT / CHORD | TANGENT / CHORD| CURVE
STATIONS | o\ )RvE NO. | DESCRIPTOR | NORTHING | EASTING BEARING LENGTH LENGTH | DELTAANGLE | RADUUS
10+00.000 186386414 | 701530.092
Ti NB81° 30 50.58" E 5.600m NA NA NA
10+05.600 PC 186387.04 | 701535631
C1 cC 186376.855 | 701537.18 | S 64° 00 15.47" E 11.88%m 12.638m | 66° 57 47,91 night| _ 10.500m
10+16.238 PT 186362.03_| 701546.317
T2 S2P 3T 251 E° 5.200m NA NA NA
10+23.438 BC 186377.505 | 701548.88
c2 cC 186362.186 | 701557.146 | S 66° 19 36.96" E 11.383m 12.205m | 73° 36 30.97" leR | 9.500m
10+35.643 PT 186372.934 | 701559.304
T3 N 76° 52 7.56" E 5.200m NA NA NA
10+40.843 PC 186374.116 | 701564.368
<3 =9 186365351 | 701566.413 | S 63° 34 38.78°E 11.462m 12.426m |79° 06 27.27 fight| _9.000m
10+53.269 i 186369.015 | 701574.633
T4 S OT 2515 E 5.200m NA A NA
10+58.469 FC 186364,266 | 701576.75
<4 cc 186366.133 | 701585427 | S 72° 16 19.06" E 14.175m 76.000m | 96° 29 47.83" leR | 9.500m
10+74,469 PT 186350.649 | 701580.252
5 N5 28 47.02° E 5.400m NA NA NA
10+79.865 FC 186362.692 | 701594.904
<5 cC 186354.939 | 701599.474 | © 76° 39' 56.13" E 12471m 13.777m | 87 42 33,70" right] _9.000m
10+93.646 PT 186359.815 | 701607.039
6 S32 48 39.05°E 5.000m NA NIA WA
10+98.646 PG 186355.613 | 701609, 748
C6 ce 186358.948 | 701616472 | & 76° 23 2.43°E 11,028m 12,168m | 87° 0B 46.30" lef | _8.000m
11+10.814 PT 186353.017 | 701620.466
77 N6 02 34.42 E 5.500m NA NA NA
11+16.314 PC 186355.763 | 701625.232
c7 cc 186347.966 | 701629.726 | S 76° 28 3283° E 11,923m 13.032m |82 57 45.30° right] _ 9.000m
11+29.346 BT 186353.361 | 701636.914
STRMO3 (UPPER)
[11+29.396 PT 186353.581 | 701636.914
i) 5365040058 € 5.000m NA WA WA
11+34.346 PG 186349368 | 701639.923
c8 cc 186355.405 | 701647.91 | S6P 35 3174 E 10.479m 71.030m | 63° 11 42.92" leR | 10.000m
11+45.376 PT 186345.563 | 701649.679
™ N79 45 36.80° E 5.600m NA A NA
11+50.376 BC 186346.448 | 701654.6
) cC 186338.082 | 701656.104 | S 66° 34 4.30° E 9.413m 3.976m_|67° 14 37.81 right] _8.500m
11+60.351 BT 186342.704 | 701663.237
T10 S32 5% 4540 E 5.200m NA A NA
11+65.551 FC 186336 341 | 701666.065 )
cio cc 166343.235 | 701673.617 | S /7 ST 2477 E 12.25m 13.481m | 85° 43 16.76" ek | 9.000m
11+79.032 PT 186335.346 | 701677.949
T N61° 13 55.85" £ 5.400m NA NA NA
1184 432 PC 186337.945 | 701662.682
c1 cC 186326.741 | 701667.735| S 82 08 4272 E 12527m 13.429m | 73° 14 42.67 right| 10.500m
11+97.855 PT 186336.233 | 701695.092
T2 S4F T A28 E 5.000m NA NA NA
12+02.855 PC 18633273 | 701696.66
ciz cC 186330508 | 701705316 | S 85° 50 14.89° E 12.293m 13.369m | 8° 37 47.21" leR | 9.500m
12+16.224 PT 186331.837 | 701710.92
T3 N5 50 5151 E 5.200m NA NA NA
12+21.424 PC 166334.905 | 701715.119
c13 cC 186328.042 | 701720.133 | S 86° 30 50.00° E 10.845m 71.761m | 79° 16 36.98" night| _&.500m
12+33.185 @ 186334.246 | 701725.044
Tia S46 52 315TE 5.000m NA NA NA
12+36.185 PC 186330.828 | 701729.593
ci4 <G 166337.39 | 701735.745 | S 80" 50 39.66 E 10.057m 10.672m | 67° 5 16.34" ek | _9.000m
12+4B.857 PT 186329.227 | 701730.522 _
T15 N6® IT 1215 E 5.200m NA NA NA
15v54.057 PC 19633141 | 701744.242 }
ci5 cC 186322.333 | 701748.439| No#A° 0 500 E 6.615m 6.742m | 36° 37 45,71 right|_10.000m
12+60.799 PT 186332.043 | 701750.897
Ti6 ST ITLIFE 5.200m WA NA NA
12+65.999 PC 186330.802 | 701755.876
<16 o 186341.960 | 701758623 | N76° 05 16.35° E 10.701m 11.131m | 55° 27 22.96" ek | 11.500m
12+77.130 BT 186333.375 | 701766.264
T17 N46° 21 MO0 E 6.000m NA NA WA
12483130 PT 186337.361 | 701770.748
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MORPHOLOGICAL MEASUREMENTS TABLE

US 70 (GOLDBORO BYPASS)

~STRMO05- Sta. 10+ 00.000 to Sta. 15+ 26.859

bankfull height (or max bankfull depth)

Variables Existing Channel Proposed Reach Reference Reach
1. Stream type F5 C5 ES
2.Drainage area (sg.mi.) 0.17 0.17 0.38
4. Bankfull mean depth (ft) 05 0.7 0.9
5. Width/depth ratio 216 129 79
6. Bankfull cross-sectional area (sq.ft) 6.3 6.3 6.5
7. Bankfull mean velocity (ft/s) . 0.64 1.28
8. Bankfull discharge (cfs) - 46 8.3
9. Bankfull max depth (ft) . 10 1.0-16
10. Width of floodprone area (ft) . 72-155 102
11. Entrenchment ratio . 9.0-17.2 14
12. Meander length (ff) .

(average) 20 75-120
13. Ratio of meander length to bankfull .

width 10 10.0-10.6
14. Radius of curvature (ft) - 5225 3.8-35.8
15. Ratio of radius of curvature to .

bankfull width >25 0530
16. Belt width (ft) . 45 -
17. Meander width ratio - 5 *
18. Sinuosity (stream length/valley

length) 1.0 1.2 16
19. Valley slope (ft/ft) 0.000 0.0035 *
20. Average slope (ft/ft) - 0.0017 0.0012
21. Pool slope(ft/ft) * 0.0 »
22. Ratio of pool slope to average slope . 0.0 *
23. Maximum pool depth (ft) . 20 1.7-2.0
24. Ratio of pool depth to average .

bankfull depth 2.9 1.9-22
25. Pool width (ft) . 3.1 »
26. Ratio of pool width to bankfull . 0.34 »

width )

27. Pool to pool spacing (ft) .
average) 53-68 42-90
28. Ratio of pool to pool spacing to .

banka_nI width . 5.9-7.5 5.9-75

29. Ratio of lowest bank height to 0.9 10 10

* = NOT MEASURED

NOTE: ENGLISH UNITS WERE USED FOR ALL VARIABLES IN THE MORPHOLOGICAL MEASUREMENTS TABLE.
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PROJECT REFERENCE NO. SHEET NO.
TRI A o
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
5 0 10
S —
(CONST.REV.
IL/W REV.
STRMO5
TANGENT/ |  POINT TANGENT / CHORD | TANGENT / CHORD| CURVE
STATIONS | cRvE No. |DESCRIPTOR| NORTHING | EASTING BEARING LENGTH LENGTH | DELTAANGLE | RADIUS
10+00.000 PT 186,202,353 | 702,515,476
T ST5 13210 E 5.100m A NA NA
10+06.100 PC 186,200,797 | 702,521,374
C1 cC 186,210,050 | 702,524.052] N75° 56 231" E 10.131m 10.572m | 57° 41 11.18" leR | _10.500m
10+16.672 PT 186,203.260 |702,531.201
T2 N47° 05 26.73" E 5.400m NA NA VA
10+22.072 PC 186,006,936 | 702,535,156
2 cC 186,200,344 | 702,541,284 N79° 268 32.64" E 9.641m 10.174m | 64° 46 11.83" right| _9.000m
10+32.246 PT 186,208.607 | 702,544.635
3 See° 08 .44 E 5.200m NA NA VA
10+37.446 FC 186,206,761 | 702,549,461
c3 cC 186,214,186 | 702,552.440] N 70° 00 55.55" E 10.674m 11.685m | 83° 41 26.05" ek | _8.000m
10+49.131 PT___ | 186,210.409 | 702,559,452
' T4 N28° 10 1251 E 5.000m NA N/A NA
10+54.131 PC 186,214,817 |702,561.853
4 cc 186,210,804 | 702,569.346] N71° 17 50.15" E 11.622m 12.796m | 86° 15 15.28" right| _8.500m
10+66.927 PT 186,218,543 | 702,572.861
T5 S65° 343221 E 2.800m NA N/A A
10+71.727 PC 186,216.558 | 702,577.231
c5 cc 186,223,387 | 702,560.332] N63°37 24.05 E 11.624m 13.300m | 101°36' 7.51" ek | _7.500m
10+85.027 PT 186,021.723 | 702,567,645
T5 N12°49 20.28' E 2.800m VA NA NA
10v89.827 PC 186,226,403 | 702,588.710
C6 CC 186,224.517 |702,596.998( N 52° 39'16.48" E 10.889m 11.818m [ 79° 39'52.40" right| 8.500m
11+01.645 PT 186,233.009 |702,597.367 | .
T6 S 87°30'47.33"E 5.300m N/A N/A N/A
11%06.545 PC 186,232.779 | 702,602.662
Cc7 CC 186,241.770 |702,603.053| N 45° 28' 45.86" E 13.166m 14.768m | 94° 0Q' 53.62" left 9.000m
T+ 21.713 PT 186,042,010 | 702,612.050
T7 N 01° 31" 40.95" W 5.000m N/A N/A N/A
11+26.713 PC 186,247.008 }702,611.916
Cs cC 186,247.262 |702,621.413] N 45°49'40.48" E 13.976m 15.704m | 94° 42 42.85" right| _9.500m
11+42.417 PT 186,256.747 |702,621.940
T8 S86°48 58.10°E 5.300m NA NA NA
47717 PC 186,256,453 |702,627.232 A
Co cC 186,264.440 | 702,627.677| N 55°40'35.34° E 9.742m 10.474m | 75° 00'53.11" Iek | 8.000m
11+58.191 PT 186,261,946 | 702,635.278 -
79 N18°108.79" E 5.300m A A A
11+63.491 PC 186,266,982 | 702,636.930
C10 CcC 186,264.400 |702,644.769] N 44° 00' 18.48" E 7.191m 7.440m | 51° 40' 19.39" right| 8.250m
11+70.931 PT 186,272.154 [702,641.926
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