STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PAT L. MCCRORY ANTHONY J. TATA
GOVERNOR SECRETARY

April 15, 2014

MEMORANDUM TO: Mr. Mike Mills, PE
Division 7 Engineer

FROM: Philip S. Harris, 111, P.E., Section Head
Natural Environment Section
Project Development and Environmental Analysis Unit

SUBJECT: Guilford County, Greensboro Eastern Loop from north of US
70 relocation to US 29 north of Greensboro,
WBS Element 34821.1.1; TIP U-2525B&C

Please find attached the USACE Section 404 Individual Permit and the NCDWR Section
401 Water Quality Certification for the above-referenced project. All environmental
permits have been received for the construction of this project.

A copy of this permit package will be posted on the NCDOT website at:
https://connect.ncdot.gov/resources/Environmental/Pages/default.aspx

Cc: wi/o attachment (see website for attachments):

Mr. Randy Garris, P.E. State Contract Officer

Mr. Jerry Parker, Division Environmental Officer

Mr. Majed Alghandour, P. E., Programming and TIP

Mr. Jay Bennett, P.E., Roadway Design Unit

Mr. Dewayne Sykes, P.E. Utilities Unit

Mr. Art McMillan, P.E., Hydraulics Unit

Mr. Tom Koch, P.E., Structure Design Unit

Mr. Mark Staley, Roadside Environmental Unit

Mr. Ron Hancock, P.E., State Roadway Construction Engineer
Mr. Kevin Bowen, P.E., State Bridge Construction Engineer
Mr. Eric Midkiff, PDEA

Mr. Clarence Coleman, FHWA

Ms. Beth Harmon, EEP

Mr. Phillip Ayscue, Office of Inspector General

MAILING ADDRESS: LOCATION:
NC DEPARTMENT OF TRANSPORTATION TELEPHONE: 919-707-6000 CENTURY CENTER, BUILDING B
PROJECT DEVELOPMENT & ENVIRONMENTAL ANALYSIS UNIT FAX: 919-212-5785 1020 BIRCH RIDGE DRIVE

1598 MAIL SERVICE CENTER RALEIGH NC 27610
RALEIGH NC 27699-1548 WEBSITE:NCDOT.GOV


https://connect.ncdot.gov/resources/Environmental/Pages/default.aspx

PROJECT COMMITMENTS

TIP Project No. U-2525B and U-2525C
Greensboro Eastern Loop from US 70 Relocation
to SR 2303 (Lawndale Drive)

Guilford County
WBS Element 34821.1.1

COMMITMENTS FROM PROJECT DEVELOPMENT AND DESIGN

Project Development and Environmental Analysis Unit/ Human Environment Section

Noise abatement measures will continue to be considered throughout the design phase of the
project.

NOTES: Based on the noise wall survey results, the noise wall at the SR 2827 (Four Mile Loop
Road) — Relocated US 70(Burlington Road) interchange will not be built. Landscape screening
will be utilized instead of a noise wall. The landscape plans will be developed and planting will
occur after the roadway construction is completed. Also, based on the noise analyses performed
for the SR 2568 (Assembly Road) area at the US 29 interchange, the results showed that there
are no anticipated noise impacts in accordance with NCDOT’s Traffic Noise Abatement Policy.
Noise abatement is not required for Quail Oaks subdivision.

The Kerenoff neighborhood service road redesign developed in 2011 was reviewed, and noise
abatement is not required for Kerenoff subdivision.

The southeast quadrant of the US 29/Greensboro Loop interchange was reviewed since this
interchange quadrant was not included in previous studies. A noise barrier was predicted to
provide at least a 5 dB (A) noise reduction for three receptors, and as much as a 7 dB (A) noise
level reduction for one front row receptor. However, the total area of the barrier per predicted
benefited receptor was above the allowable square footage per benefit; therefore, a noise barrier
in this location would not be reasonable and is not recommended for construction.

Sidewalks will be incorporated into the project. Further coordination is needed with the City of
Greensboro regarding the specific sidewalk locations. A municipal agreement will be executed
for Greensboro’s participation.

NOTES: According to NCDOT’s Pedestrian Policy guidelines, any pedestrian facilities that the
City of Greensboro wishes to incorporate into the project plans must be sent in writing to
NCDOT by the Project Final Field Inspection (FFI) date.

The City of Greensboro has verbally requested that sidewalks be incorporated into all proposed
curb and gutter construction along —Y- lines. NCDOT will provide the City with cost estimates
to initiate the municipal agreement process.
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Response to NOTES: The municipal agreement is currently being finalized for signatures.

Hydraulics Unit

The final designs will be coordinated with appropriate state and local officials and the Federal
Emergency Management Agency (FEMA) to assure compliance with FEMA, state, and local
floodway and floodplain regulations.

NOTE: Standard Commitment.

The design of any necessary drainage structures at greenways will be coordinated with the
Guilford County Parks and Recreation Department.

NOTE: There are no greenways located within the U-2525B project limits.
Bridges will be considered during the design phase at major waterway and floodplain crossings.
NOTE: Bridges span North Buffalo Creek and the bridge at SR 2825 (Camp Burton Road) was

lengthened to span an unnamed tributary of North Buffalo Creek and wetlands.

Location & Survey Unit

Geodetic survey control monuments will be located during design and the U.S. Coastal and
Geodetic Survey and North Carolina Geodetic Survey will be notified of their location.

NOTE: Standard commitment.

Roadside Environmental Unit, Hydraulics Unit, and Division 7

NCDOT’s “Best Management Practices for Protection of Surface Waters” will be implemented,
where applicable, including hazardous spill catch basins in water supply watershed critical areas
where the roadway crosses a water supply.

NOTE: Standard commitment.

Geotechnical Unit and Division 7

Any underground storage tanks discovered during construction will be reported to the North
Carolina Division of Environmental Management.

NOTE: Standard Commitment.
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Project Development and Environmental Analysis Unit

Mitigation for unavoidable wetland loss will be provided through implementation of a wetland
mitigation plan developed during the permitting phase of the project.

NOTE: Standard Commitment.

Recommendations to restore stream segments to resemble the destroyed habitat will be
considered where practicable. Banks and beds of relocated channels will be stabilized with
vegetation or other protective devices as practicable, including consideration of using logs to line
banks.

NOTE: NCDOT plans to use on-site stream mitigation, including relocation, restoration, and
enhancement to offset unavoidable impacts to existing streams caused by the Greensboro
Eastern Loop construction.

Response to NOTE: The on-site mitigation commitment has been fulfilled. NCDOT has provided
2,055 LF of on-site stream mitigation at three sites through stream relocation and restoration.
The remainder of the mitigation will be provided by the Ecosystem Enhancement Program
(EEP).

Surveys for small whorled pogonia will be required for U-2525B due to the presence of
potential, but limited, habitat. These surveys will be conducted within two to three years of the
project Let date.

NOTE: Small whorled pogonia surveys will be conducted within the project area later this year
(2012) in the appropriate season.

Response to NOTE: Surveys for small whorled pogonia were conducted by Atkins, Inc. biologists
on June 13-15 and June 18-19, 2012 in areas of suitable habitat. No specimens were found. A
review of the North Carolina Natural Heritage Program (NCNHP) database on November 13,
2013, indicated no occurrences of small whorled pogonia within one mile of the project study
area. Therefore, the biological conclusion of ‘No Effect” was determined for small whorled
pogonia which will remain valid for five years.

A combined Screening ICE and ICE Land Use Scenario Assessment will be completed prior to
obtaining permits for the project.

NOTE: The ICE and ICE Land Use Scenario Assessment report was completed on October 30,
20009.

NCDOT will mitigate for all of the wetland and stream impacts contained within Quadrant D of
the US 29 interchange including areas not directly impacted by construction.

NOTE: The permit included this mitigation.
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U-2525 B and C will be permitted together using a phased permit. Preliminary plans for U-2525
C will need to be submitted when permit drawings for U-2525 B are submitted.

NOTE:The permit included this commitment.

Project Development and Environmental Analysis Unit and Division 7
Historic Architecture Stipulations:

1. Recordation:
Prior to the initiation of construction, NCDOT will record the existing condition
of the Schoolfield-Hatcher Farm and its surroundings in accordance with the
attached Historic Structures and Landscape Recordation Plan.

NOTE: The Schoolfield-Hatcher Farm Historic Structures and Landscape Recordation Plan was
completed in October 2010.

2. Landscape Plan:
In consultation with SHPO and the property owner, NCDOT will develop a
landscape plan for the Schoolfield-Hatcher property. Installation of plantings
will be limited to the non-wooded areas of the parcel north and east of the
roadway. As the installed plantings mature, they are intended to form a natural
buffer between the roadway and the farm’s primary structures. NCDOT will
replace in kind any landscape elements which die within two years of installation.

NOTE: The Schoolfield-Hatcher Farm landscape plan was developed and approved by the State
Historic Preservation Office on January 21, 2014. See Appendix A for the landscape plan. A
separate contract for landscaping will be developed by Division 7, and the landscaping will be
installed after the roadway construction is completed. NCDOT will replace in kind any
landscape elements planted as a buffer for the Schoolfield-Hatcher property which die within
two years of installation.

3. Shifted Roadway Alignment:
The original middle alternative alignment (ALT-1) will be shifted away from the
farm’s primary structures as described in the shifted alternative (ALT-2).

NOTE: The alignment was shifted as described in the shifted alternative (ALT-2) to reduce
impacts to the Schoolfield-Hatcher Farm.

4, Access:
The new transportation facility with control-of-access fencing will divide the farm
into two discontiguous parcels. Access to the first parcel, containing the house
and primary farm structures, will be retained via the current driveway. NCDOT
will provide a cul-de-sac to allow access to the second parcel.

NOTE: The driveway and cul-de-sac are included in the U-2525B final design plans.
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Project Development and Environmental Analysis Unit, Division 7 and Project Services

Unit

Archaeological Commitments:

1. Archaeological Monitoring
The NCDOT will monitor initial ground-disturbing activities within the property
limits of Sites 31GF452** (Schoolfield-Hatcher Farm, U-2525B) and 31GF466
(Site in SE Quadrant of the proposed SR 2352 (North EIm Street) interchange, U-
2525C) in accordance with the attached Archaeological Monitoring Plan.

Archaeological Monitoring Plan (to be included in the construction contract proposal)

NCDOT (Archaeology Group) Contact Information: Matt Wilkerson, 919-707-6089.

The contractor will contact the NCDOT (Archaeology Group) when ground-disturbing
activities are anticipated within the property limits of Site 31GF452** (Schoolfield-Hatcher
Farm) and Site 31GF466 (i.e., SE quadrant of EIm Street Interchange).

The contractor will provide 48-hours’ notice to the NCDOT (Archaeology Group) prior to
ground-disturbing activities within the property limits of Site 31GF452** (Schoolfield-
Hatcher Farm) and Site 31GF466 (i.e., SE quadrant of EIm Street Interchange). The 48-
hour period will begin upon acknowledgment by the NCDOT (Archaeology Group) that the
contractor has contacted them.

The NCDOT (Archaeology Group) will be on-site during ground-disturbing activities in
order to monitor said activities within the property limits of Site 31GF452** (Schoolfield-
Hatcher Farm) and Site 31GF466 (i.e., SE quadrant of EIm Street Interchange). Monitoring
activities may include, but not be limited to: 1) cleaning and photographing areas exposed
during construction, 2) mapping both plan and profile views of open trenches, and 3)
collecting materials or artifacts exposed during construction. The NCDOT (Archaeology
Group) will have the authority to halt all construction work within the property limits of Site
31GF452** (Schoolfield-Hatcher Farm) and Site 31GF466 (i.e., SE quadrant of EIm Street
Interchange) in order to assess the need for further archaeological excavations.

Should archaeological resource(s) deemed eligible for the National Register of Historic
Places (NRHP) be discovered during the monitoring phase as determined by the NCDOT
(Archaeology Group), then all work will be halted within the limits of the NRHP resource
and the State Historic Preservation Office will be contacted. As per the Memorandum of
Agreement (MOA), the SHPO will consult with the NCDOT (Archaeology Group), on-site if
necessary, in order to develop appropriate protection/mitigation measures for the
resource(s). Appropriate measures for the resource(s) may include preservation in place,
photographing and mapping, and/or additional archaeological excavations.

Both the SHPO and the NCDOT (Archaeology Group) will agree upon and provide to the
contractor a written description of the measures required for the resource(s). The
description will include a schedule for implementing and completing the measures. Upon
receipt of written confirmation from the NCDOT (Archaeology Group) that the resource
measures have been completed, construction activities may resume in the location containing
the resource.
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2. Archaeological Data Recovery

Sites 31GF456 (Site near Summit Avenue, U-2525C) and 31GF466 (Site in SE
Quadrant of the proposed SR 2352 (North EIm Street) interchange, U-2525C) are
recommended as eligible for the National Register of Historic Places (NRHP).
Both archaeological sites will be avoided by the Undertaking as currently
designed; however, if design plans change prior to construction thereby causing
an adverse impact to either of these sites, the NCDOT, in consultation with the
SHPO and USACE will develop archaeological Data Recovery Plans (DRPS) in
order to mitigate the adverse impact(s) to these sites. Given their proximity to the
Undertaking, a visual barrier will be placed along the proposed ROW in order to
avoid and prevent any disturbance(s) to these sites.

NOTE: Both sites are located within the U-2525C project limits and will be reviewed during
future consultations for U-2525C.

3. Cemetery Removal and Relocation
The May/Hudson Cemetery (Site 31GF445** in the NE quadrant of the proposed
interchange at SR 2770 (Huffine Mill Road), U-2525 B) cannot be avoided and
will be relocated in accordance with the provisions of NCGS Chapter 65.

4. Access-Denied Areas
Of the five (5) areas not surveyed during the study due to denial of access, only
the Louise Coble parcel (15.64 acres within the proposed SR 2770 (Huffine Mill
Road) interchange, U-2525 B) is to be affected by the Undertaking and will
require additional investigations once access has been granted or ROW has been
acquired and prior to any construction activities.

NOTE: The Coble Parcel archaeological survey was completed in January 2014 and identified
one archaeological site and two isolated finds with unknown prehistoric lithic components.
None of the sites are recommended eligible for the NRHP, and no further archaeological
investigation is recommended for this project as it is currently defined.

Project Development and Environmental Analysis Unit, Roadside Environmental Unit and
Division 7

NCDOT will adhere to Design Standards for Sensitive Watersheds in the areas of the 5 unnamed
tributaries (UTs) of South Buffalo Creek that drain into a section of the creek designated as
Section 303(d) waters due to turbidity.

NOTE: Since South Buffalo Creek and its UTs are not listed on the 2012 303(d) Final List of
Impaired Waters of North Carolina for turbidity or sedimentation, NCDOT will not need to
adhere to Design Standards for Sensitive Watersheds as previously mentioned.
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COMMITMENTS FROM PERMITTING

Division 7, Natural Environment Section, and Hydraulics Unit

This permit only authorizes work on Section B of TIP U-2525. Construction on Section C of TIP
U-2525 shall not commence until final design has been completed for this section, the permittee
has minimized impacts to waters and wetlands to the maximum extent practicable, any
modifications to the plans, and a compensatory mitigation plan, have been approved by the US
Army Corps of Engineers (the Corps). Preliminary plans for U-2525C were provided with the
August 28, 2013 application (Sheets 1-89) however, these plans are not to be used for
construction purposes.

When final design plans are completed for U-2525C, a modification to the 401 Water Quality
Certification shall be submitted with two copies and fees to the NC Division of Water Quality.
Final designs shall reflect all appropriate avoidance, minimization, and mitigation for impacts to
wetlands, streams, and other surface waters, and buffers. No construction activities that impact
any wetlands, streams, surface waters, or buffers located in U-2525C shall begin until after the
permittee applies for, and receives a written modification of the 401 Water Quality Certification
from the NC Division of Water Quality.

Natural Environment Section and Division 7

The Permittee shall fully implement the compensatory mitigation plan, entitled, Mitigation Plan
Greensboro Eastern Loop, Guilford County North Carolina T.1.P Number U-2525B dated August
12, 2013 and revised March 17, 2014. The mitigation plan includes 14 plan sheets received on
August 28, 2013 (OSM-1, OSM-1A, OSM-1B, OSM-2, OSM-2A, OSM-2B, OSM-2C,
OSM-2D, OSM-2E, OSM-2F, OSM-3, OSM-4, OSM-5, OSM-6, OSM-7). These mitigation
plans are for the unavoidable impacts to 2,055 linear feet of streams. Activities prescribed by this
plan shall be initiated prior to, or concurrently with, commencement of any construction
activities within jurisdictional areas authorized by this permit. The permittee shall relocate and
restore 2,055 linear feet of streams in accordance with the plan with the following conditions:

a) The permittee, NCDOT, is the party responsible for the implementation, performance and long
term management of the compensatory mitigation project.

b) Any changes or modifications to your mitigation plan shall be approved by the Corps.

c) The permittee shall maintain the entire mitigation site in its natural condition, as altered by the
work in the mitigation plan, in perpetuity. Prohibited activities within the mitigation site
specifically include, but are not limited to: Filling; grading; excavating; earth movement of any
kind; construction of roads, walkways, buildings, signs, or any other structure; any activity that
may alter the drainage patterns on the property; the destruction, cutting, removal, mowing, or
other alteration of vegetation on the property; disposal or storage of any garbage, trash, debris or
other waste material; graze or water animals, or use for any agricultural or horticultural purpose;
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or any other activity which would result in the property being adversely impacted or destroyed,
except as specifically authorized by this permit.

d) All mitigation areas shall be monitored for a minimum of 5 years or until deemed successful
by the Corps in accordance with the monitoring requirements included in the mitigation plan.

Compensatory mitigation for impacts to 8,083 linear feet of streams at a replacement ratio of 1:1
is required. Partial compensatory mitigation for impacts to jurisdictional streams shall be
provided by onsite stream relocations of 2,055 linear feet of stream. The onsite stream relocation
shall be constructed in accordance with the design submitted in the August 27, 2013 application.
All on-site mitigation sites shall be protected in perpetuity by a conservation easement or through
NCDOT fee simple acquisition and recorded in the NCDOT Natural Environment Section
mitigation geodatabase. Please be reminded that as-builts for the completed streams shall be
submitted to the North Carolina Division of Water Resources 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 the 2,055 linear feet of impacts. All
channel relocations shall be allowed to stabilize for an entire growing season. All stream
relocations 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 | outlined in the Stream
Mitigation Guidelines, April 2003. Success of the mitigation site shall be determined by the
NCDWR during an on-site visit at or near the end of the monitoring period.

Human Environment Section and Division 7

The Permittee shall fully implement the Archaeological Monitoring Plan, which was one of the
environmental commitments agreed to by NCDOT, and is listed on Page 5 of 8 of this
Greensheet.
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DEPARTMENT OF THE ARMY
WILMINGTON DISTRICT, CORPS OF ENGINEERS
69 DARLINGTON AVENUE
WILMINGTON, NORTH CAROLINA 28403-1343

REPLY TO
ATTENTION OF

April 15,2014

Regulatory Division/1200A

Action ID: SAW-2005-21386 |
ECEIVE

APR 15 2014

Ms. Deborah Barbour, P.E
Preconstruction Director _ OFFICE OF NATURAL ENVIRONMENT
NC Department of Transportation
1548 Mail Service Center

Raleigh, North Carolina 27699-1548

Dear Ms. Deborah Barbour:

In accordance with the written request of August 28, 2013, and the ensuing administrative
record, enclosed is a Department of the Army Permit to authorize the following: 1) Permanent
placement of fill material into 22,901 linear feet of jurisdictional stream channel, 9.94 acres of
adjacent riparian wetlands, 2.32 acres of jurisdictional open waters and 2) Temporary placement
of fill material into 607 linear feet of jurisdictional stream channel and 0.12 acre of adjacent
wetlands associated with the relocation of utility lines. These impacts are associated with the
construction of a 9.7 mile, four-lane/six-lane divided facility on new location, identified as
U-2525 B and C. The project site is located on the north side of Greensboro and extends from US
70 Relocation to SR 2303 (Lawndale Drive), in Guilford County, North Carolina.

Any deviation in the authorized work will likely require modification of this permit. If a
change in the authorized work is necessary, you should promptly submit revised plans to the
Corps showing the proposed changes. You may not undertake the proposed changes until the
Corps notified you that your permit has been modified.

Carefully read your permit. The general and special conditions are important. Your failure
to comply with these conditions could result in a violation of Federal law. Certain significant
general conditions require that:

a. You must complete construction before December 31, 2019.

b. You must notify this office in advance as to when you intend to commence and
complete work.

c. You must allow representatives from this office to make periodic visits to your
worksite as deemed necessary to assure compliance with permit plans and conditions.

Printed on @ Recycled Paper



You should address all questions regarding this authorization to Mr. Andrew Williams in the
Raleigh Regulatory Field Office, telephone number (919) 554-4884, extension 26.

Thank you in advance for completing our Customer Survey Form. This can be accomplished
by visiting our web-site at http://regulatory.usacesurvey.com and completing the survey on-line.
We value your comments and appreciate you taking the time to complete a survey each time you
interact with our office.

Sincerely,

o~ Steven A. Baker

Colonel, U.S. Army
District Commander

Enclosures
Copy Furnished (with enclosures):

Chief, Source Data Unit
NOAA/National Ocean Service
Attn: Sharon Tear N/CS261
1315 East-West Hwy., Rm 7316
Silver Spring, MD 20910-3282

Copies Furnished with special conditions and plans:

Mr. Pete Benjamin

U.S. Fish and Wildlife Service

Raleigh Ecological Service Field Office
Post Office Box 33726

Raleigh, North Carolina 27636-3726

Mr. Fritz Rohde

Habitat Conservation Division — Atlantic Branch
101 Pivers Island Road

Beaufort, North Carolina 28516



Mr. William Cox

Wetlands and Marine Regulatory Section

U.S. Environmental Protection Agency — Region 4
Sam Nunn Atlanta Federal Center

61 Forsyth Street, SW

Atlanta, GA 30303-8931

Mr. Doug Huggett

Division Coastal Management

N.C. Department of Environment
And Natural Resources

400Commerce Avenue

Morehead City, North Carolina 28557

Dr. Pace Wilber

Habitat Conservation Division — Atlantic Branch
NOAA Fisheries Service

219 Fort Johnston Road

Charleston, South Carolina 29412

Mr. Tony Able

Wetlands Regulatory Section

U.S. Environmental Protection Agency — Region 4
Sam Nunn Atlanta Federal Center

61 Forsyth Street, SW

Atlanta, Georgia 30303



DEPARTMENT OF THE ARMY PERMIT

Permittee: NORTH CAROLINA DEPARTMENT OF TRANSPORTATION - ATTN: MS. DEBORAH
BARBOUR

Permit No: SAW-2005-21386

Issuing Office: USAED, WILMINGTON

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 the office acting under the authority of the commanding officer.

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

Project Description: The project, identified as U-2525 B and C, consists of the construction of a 9.7 mile, four lane freeway
from US 70 Relocation to US 29 and a six-lane freeway from US 29 to Lawndale Drive on new location. U-2525 B and C
begins at US 70 Relocation and terminates at SR 2303 (Lawndale Drive) in Greensboro, Guilford County, North Carolina.
Total permanent impacts for the construction of this project are 22,901 linear feet of jurisdictional stream channel, 9.94 acres of
adjacent wetlands and 2.32 acres of jurisdictional open waters, Total temporary impacts for the construction of this project are
607 linear feet of jurisdictional stream channel and 0.12 acre of adjacent wetlands associated with the relocation of utility lines.
All impacts are within the Cape Fear River basin (Hydrologic Categorical Unit 03030002). THIS IS A PHASED PERMIT
AUTHORIZATION: This permit only authorizes work on Section B of TIP U-2525. Construction on Section C of TIP U-
2525 shall not commence until final design has been completed for this section, the permittee has minimized impacts to waters
and wetlands to the maximum extent practicable, any modifications to the plans, and a compensatory mitigation plan, have been

approved by the US Army Corps of Engineers (the Corps).

In order to compensate for impacts associated with this permit, mitigation shall be provided in accordance with the provisions
outlined on the most recent version of the attached Compensatory Mitigation Responsibility Transfer Form. The requirements
of this form, including any special conditions listed on this form, are hereby incorporated as special conditions of this permit

authorization.

Project Location: The project, identified as U-2525 B and C is located on the north side of Greensboro and extends from US
70 Relocation to SR 2303 (Lawndale Drive) in Guilford County, North Carolina. Section B begins at US 70 Relocation and
terminates at US 29 and Section C begins at US 29 and ends at SR 2303 (Lawndale Drive). Coordinates (in decimal degrees)
for the site are 36.1271°N, -79.7120° W (NAD83/WGS84). The site contains a portions of four (4) unnamed tributaries to
South Buffalo Creek, twenty (20) unnamed tributaries to North Buffalo Creek, five (5) unnamed tributaries to an unnamed
tributary at Camp Herman, fourteen (14) unnamed tributaries to Reedy Fork, ten (10) unnamed tributaries to Richland Creek
and a portion of Richland Creek. The project also contains fifty (50) adjacent wetlands sites and five (5) open waters pond sites.
All jurisdictional waters are located within the Cape Fear River Basin (8-Digit Cataloging Unit 03030002).

Permit Conditions:

General Conditions:

1. The time Limit for completing the work authorized ends on__December 31, 2019.  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 Conditions 4 below. Should you wish to
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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 eligible for listing in the

National Register of Historic Places.

4. If you sell the property associated with this permit, you must obtain the signature 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. If a conditioned 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:
( ) 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.

¢. 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.

¢. Damages to persons, property, or to other permitted or unpermitted activities or structures caused by the activity
authorized by this permit.
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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 33CFR 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 measure 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

Mo Ve /)

(PERMITTEE) NORTH CAROLINA EPARTMENT (DATES
OF TRANSPORTATION
ATTN: DEBORAH BARBOUR

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

N\ oSS, s \ o\

(ms@cngmeer) STEVEN A.BAKER, COLONEL "\ (DATE)

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
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WORK LIMITS

1. CONSTRUCTION PLANS: All work authorized by this permit must be performed in strict
compliance with the attached application and plans for U-2525B received August 28, 2013
(application sheets 1-3 and plan sheets 1-93) and October 17, 2013 (application sheets 4-10) and
for the Utility Permit Drawings dated October 18, 2013 (sheets 1-3), which are a part of this
permit. Any modification to these plans must be approved by the US Army Corps of Engineers

(USACE) prior to implementation.

2. PHASED PERMIT: This permit only authorizes work on Section B of TIP U-2525.
Construction on Sections C of TIP U-2525 shall not commence until final design has been
completed for this section, the permittee has minimized impacts to waters and wetlands to the
maximum extent practicable, any modifications to the plans, and a compensatory mitigation
plan, have been approved by the US Army Corps of Engineers (the Corps). Preliminary plans for
U-2525C were provided with the August 28, 2013 application (sheets 1-89) however, these plans
are not to be used for construction purposes.

3. PLANS:

A. 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, Raleigh
Regulatory Field Office prior to any active construction in waters or wetlands.

4.UNAUTHORIZED DREDGE OR FILL: 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. This permit does not authorize temporary placement or double handling of
excavated or fill material within waters or wetlands outside the permitted area. This prohibition
applies to all borrow and fill activities connected with this project.

S. MAINTAIN CIRCULATION AND FLOW OF WATERS: 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 waters or wetlands or to reduce the reach of waters

or wetlands,
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6. DEVIATION FROM PERMITTED PLANS: 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, or shall any activities take place that cause the degradation of waters or
wetlands. There shall be no excavation from, waste disposal into, or degradation of,
jurisdictional wetlands or waters associated with this permit without appropriate modification of
this permit, including appropriate compensatory mitigation. This prohibition applies to all
borrow and fill activities connected with this project. 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.

7. PRECONSTRUCTION MEETING: The permittee shall schedule and attend a
preconstruction meeting between its representatives, the contractors representatives, and the
Corps of Engineers, Raleigh 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 the terms and conditions contained with this Department of Army Permit. The permittee shall
provide the USACE, Raleigh Field Office, NCDOT Project Manager, with a copy of the final
permit 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
frame when the USACE, NCDCM, and NCDWR Project Managers can attend. The permittee
shall invite the Corps, NCDCM, 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 schedules and participate in the required meeting.

RELATED LAWS

8. WATER CONTAMINATION: 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. 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
Resources at (919) 733-3300 or (800) 858-0368 and provisions of the North Carolina Oil
Pollution and Hazardous Substances Control Act will be followed.
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PROJECT MAINTENANCE

9. NOTIFICATION OF CONSTRUCTION COMMENCEMENT AND COMPLETION:
The permittee shall advise the Corps in writing prior to beginning the work authorized by this
permit and again upon completion of the work authorized by this permit.

10. CLEAN FILL: 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. Soils used for fill shall not be contaminated with
any toxic substance in concentrations governed by Section 307 of the Clean Water Act.

11. PERMIT DISTRIBUTION: 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. A copy of this permit, including all
conditions, shall be available at the project site during construction and maintenance of this

project.

12. SILT-FENCING: The permittee shall employ all sedimentation and erosion control
measures necessary to prevent an increase in sedimentation or turbidity within waters and
wetlands outside the permit area. This shall include, but is not limited to, the immediate
installation of silt fencing or similar appropriate devices around all areas subject to soil
disturbance or the movement of earthen fill, and the immediate stabilization of all disturbed
areas. 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

Atticle 4).

13. PERMIT REVOCATION: The permittee, upon receipt of a notice of revocation of this
permit or upon its expiration before completion of the work will, without expense to the United
States and in such time and manner as the Secretary of the Army or his authorized representative
may direct, restore the water or wetland to its pre-project condition.

14. EROSION CONTROL MEASURES IN 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.
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ENFORCEMENT

15. REPORTING ADDRESS: All reports, documentation and correspondence required by the
conditions of this permit shall be submitted to the following address: U.S. Army Corps of
Engineers, Regulatory Division, Raleigh Regulatory Field Office, ¢/o Mr. Andrew Williams,
3331 Heritage Trade Drive, Wake Forest, NC 27587, and by telephone at: 919-554-4884
extension 26. The Permittee shall reference the following permit number, SAW-2001-21125, on

all submittals.

16. REPORTING VIOLATIONS OF THE CLEAN WATER ACT AND RIVERS AND
HARBORS ACT: Violation of these conditions or violation of Section 404 of the Clean Water
Act of Section 10 of the Rivers and Harbors Act must be reported in writing to the Wilmington
District U.S. Army Corps of Engineers within 24 hours of the permitee’s discovery of the

violation.

17. COMPLIANCE INSPECTION: A representative of the Corps of Engineers will
periodically and randomly inspect the work for compliance with these conditions. Deviations
from these procedures may result in an administrative financial penalty and/or directive to cease
work until the problem is resolved to the satisfaction of the Corps.

UTILITY LINES

18. TEMPORARY IMPACTS RESTORATION MEASURES: Temporary discharge of
excavated or fill material into wetlands and waters of the United States will be for the absolute
minimum period of time necessary to accomplish the work. All authorized temporary wetland,
stream, and tributary impacts will be returned to pre-disturbance grade and contour, and re-
vegetated. In wetland areas where pipeline installation via trenching is authorized, wetland
topsoil will be segregated from the underlying subsoil, and the top 6 to 12 inches of the trench
will be backfilled with topsoil from the trench.

19. The permittee shall submit to the U.S. Army Corps of Engineers, Wilmington District as-
built surveys of each of the authorized jurisdictional crossings associated with the utility line
installation. The permittee must submit the surveys within 30 days of construction completion of

the subject utilities.

20. Cleared wetland areas shall be re-vegetated with a wetland seed mix or a mix of native
woody species. Fescue grass or any invasive species such as Lespedeza shall not be used within

the wetland areas.
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21. Prior to construction within any jurisdictional areas, the permittee must correctly install silt
fencing (with or without safety fencing) parallel with the utility line corridor, on both sides of the
jurisdictional crossing. This barrier is to serve both as an erosion control measure and a visual
identifier of the limits of construction within any jurisdictional area. The permittee must maintain
the fencing, at minimum, until the wetlands have re-vegetated and stabilized.

22. CULVERTS:

A. Unless otherwise requested in the applicant’s application and depicted on the
approved work plans, culverts greater than 48 inches in diameter will be buried at least one foot
below the bed of the stream. Culverts 48 inches in diameter and less shall be buried or placed on
the stream bed as practicable and appropriate to maintain aquatic passage, and every effort shall
be made to maintain existing channel slope. The bottom of the culvert must be placed at a depth
below the natural stream bottom to provide for passage during drought or low flow conditions.
Destabilizing the channel and head cutting upstream should be considered in the placement of
the culvert.

B. Measures will be included in the construction/installation that will promote the safe
passage of fish and other aquatic organisms. The dimension, pattern, and profile of the stream
above and below a pipe or culvert should not be modified by widening the stream channel or by
reducing the depth of the stream in connection with the construction activity. The width, height,
and gradient of a proposed opening should be such as to pass the average historical low flow and
spring flow without adversely altering flow velocity. Spring flow should be determined from
gauge data, if available. In the absence of such data, bankfull flow can be used as a comparable

level.

23. Sediment Erosion Control:

A. During the clearing phase of the project, heavy equipment must not be operated in
surface waters or stream channels. Temporary stream crossings will be used to access the
opposite sides of stream channels. All temporary diversion channels and stream crossings will be
constructed of non-erodible materials. Grubbing of riparian vegetation will not occur until
immediately before construction begins on a given segment of stream channel.

B. No fill or excavation impacts for the purposes of sedimentation and erosion control
shall occur within jurisdictional waters, including wetlands, unless the impacts are included on
the plan drawings and specifically authorized by this permit.
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C. The permittee shall remove all sediment and erosion control measures placed in
wetlands or waters, and shall restore natural grades on those areas, prior to project completion.

D. 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. This shall include, but is not limited to, the
immediate installation of silt fencing or similar appropriate devices around all areas subject to
soil disturbance or the movement of earthen fill, and the immediate stabilization of all disturbed
areas. 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 downstream 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.

24. Temporary Fills: Temporary fills must be removed in their entirety and the affected areas
returned to pre-construction elevations. The affected areas must be revegetated, as appropriate.

25. Borrow and Waste:

A. 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
USACE 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 USACE before
approving any borrow or waste sites that are within 400 feet of any streams or wetlands.

B. All jurisdictional wetland delineations on borrow and waste areas 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 the Special Condition 4 of this permit and shall require and
maintain documentation of the location and characteristics of all borrow and disposal sites

associated with this
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project. This documentation will include data regarding soils, vegetation and hydrology
sufficient to clearly demonstrate compliance with Special Condition 4. All information will be
available to the Corps of Engineers upon request. The permittee 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.

26. Mitigation:

A. In Lieu Fee: In order to compensate for impacts associated with this permit,
mitigation shall be provided in accordance with the provisions outlined on the most recent
version of the attached Compensatory Mitigation Responsibility Transfer Form. The
requirements of this form, including any special conditions listed on this form, are hereby
incorporated as special conditions of this permit authorization.

B. Permittee Responsible Mitigation:

1. The Permittee shall fully implement the compensatory mitigation plan, entitled,
Mitigation Plan Greensboro Eastern Loop, Guilford County North Carolina T.I.P
Number U-2525B dated August 12, 2013 and revised March 17, 2014. The
mitigation plan includes 14 plan sheets received on August 28, 2013 (OSM-1,
OSM-1A, OSM-1B, OSM-2, OSM-2A, OSM-2B, OSM-2C, OSM-2D, OSM-2E,
OSM-2F, OSM-3, OSM-4, OSM-5, OSM-6, OSM-7). These mitigation plans are
for the unavoidable impacts to 2,055 linear feet of streams. Activities prescribed
by this plan shall be initiated prior to, or concurrently with, commencement of
any construction activities within jurisdictional areas authorized by this permit.
The permittee shall relocate and restore 2,055 linear feet of streams in
accordance with the plan with the following conditions:

a) The permittee, NCDOT, is the party responsible for the implementation,
performance and long term management of the compensatory mitigation project.

b) Any changes or modifications to your mitigation plan shall be approved by the
Corps.
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c¢) The permittee shall maintain the entire mitigation site in its natural condition, as
altered by the work in the mitigation plan, in perpetuity. Prohibited activities within
the mitigation site specifically include, but are not limited to: Filling; grading;
excavating; earth movement of any kind; construction of roads, walkways, buildings,
signs, or any other structure; any activity that may alter the drainage patterns on the
property; the destruction, cutting, removal, mowing, or other alteration of vegetation
on the property; disposal or storage of any garbage, trash, debris or other waste
material; graze or water animals, or use for any agricultural or horticultural purpose;
or any other activity which would result in the property being adversely impacted or
destroyed, except as specifically authorized by this permit.

d) All mitigation areas shall be monitored for a minimum of 5 years or until deemed
successful by the Corps in accordance with the monitoring requirements included in

the mitigation plan.

2. Remedial Mitigation Plan: If the compensatory mitigation fails to meet the
performance standards 5 years after completion of the compensatory mitigation
objectives, the compensatory mitigation will be deemed unsuccessful. Within 60
days of notification by the Corps that the compensatory mitigation is
unsuccessful, the Permittee shall submit to the Corps an alternate compensatory
mitigation proposal to fully offset the functional loss that occurred as a result of
the project. The alternate compensatory mitigation proposal may be required to
include additional mitigation to compensate for the temporal loss of wetland
function associated with the unsuccessful compensatory mitigation activities.
The Corps reserves the right to fully evaluate, amend, and approve or reject the
alternate compensatory mitigation proposal. Within 120 days of Corps approval,
the Permittee will complete the alternate compensatory mitigation proposal.

3. Mitigation Release: The Permittee’s responsibility to complete the required
compensatory mitigation, as set forth in the Compensatory Mitigation Special
Condition of this permit will not be considered fulfilled until mitigation success
has been demonstrated and written verification has been provided by the Corps.
A mitigation area which has been released will no longer require monitoring or
reporting by the Permittee; however the Permittee, Successors and subsequent
Transferees remain perpetually responsible to ensure that the mitigation area(s)
remain in a condition appropriate to offset the authorized impacts in accordance
with the approved mitigation and monitoring plan and the general and special
conditions of this permit.
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27. The final designs will be coordinated with appropriate state and local officials and the
Federal Emergency Management Agency (FEMA) to assure compliance with FEMA, state, and

local floodway and floodplain regulations.

28. Geodetic survey control monuments will be located during design, and the U.S. Coast and
Geodetic Survey and North Carolina Geodetic Survey will be notified of their location.

29. NCDOT's "Best Management Practices for Protection of Surface Waters" will be
implemented, where applicable, including hazardous spill catch basins in water supply watershed
critical areas where the roadway crosses a water supply.

30. Any underground storage tanks discovered during construction will be reported to the North
Carolina Division of Environmental Management.

31. The Permittee shall fully implement the Memorandum of Agreement between the Permittee,
the North Carolina State Historic Preservation Officer and the Wilmington District US Army
Corps of Engineers, finalized on October 2, 2008, which is incorporated herein by reference.

32. The Permittee shall fully implement the Archaeological Monitoring Plan, which was one of
the environmental commitments agreed to by NCDOT and listed in the Project Environmental
Consultation Form dated February 10, 2014 and listed below:

A) The contractor will contact the NCDOT (Archaeology Group) when ground-
disturbing activities are anticipated within the property limits of Site 31GF452** (Schoolfield-
Hatcher Farm) and Site 31GF466 (i.e., SE quadrant of Elm Street Interchange).

B) The contractor will provide 48-hours notice to the NCDOT (Archaeology Group) prior
to ground-disturbing activities within the property limits of Site 31GF452** (Schoolfield
Hatcher Farm) and Site 31GF466 (i.e., SE quadrant of Elm Street Interchange). The 48-hour
period will begin upon acknowledgment by the NCDOT (Archaeology Group) that the contractor
has contacted them.

C) The NCDOT (Archaeology Group) will be on-site during ground-disturbing activities
in order to monitor said activities within the property limits of Site 31GF452%* (Schoolfield
Hatcher Farm) and Site 31GF466 (i.e., SE quadrant of Elm Street Interchange). Monitoring
activities may include, but not be limited to: 1) cleaning and photographing areas exposed during
construction, 2) mapping both plan and profile views of open trenches, and 3) collecting
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materials or artifacts exposed during construction. The NCDOT (Archaeology Group) will have
the authority to halt all construction work within the property limits of Site 31GF452**
(Schoolfield-Hatcher Farm) and Site 31GF466 (i.c., SE quadrant of Elm Street Interchange) in
order to assess the need for further archaeological excavations.

D) Should archaeological resource(s) deemed eligible for the National Register of
Historic Places (NRHP) be discovered during the monitoring phase as determined by the
NCDOT (Archaeology Group), then all work will be halted within the limits of the NRHP
resource and the State Historic Preservation Office will be contacted as per the Memorandum of
Agreement (MOA), the SHPO will consult with the NCDOT (Archaeology Group), on-site if
necessary, in order to develop appropriate protection/mitigation measures for the resource(s).
Appropriate measures for the resource(s) may include preservation in place, photographing and
mapping, and/or additional archaeological excavations.

E) Both the SHPO and the NCDOT (Archaeology Group) will agree upon and provide to
the contractor a written description of the measures required for the resource(s). The description
will include a schedule for implementing and completing the measures. Upon receipt of written
confirmation from the NCDOT (Archaeology Group) that the resource measures have been
completed, construction activities may resume in the location containing the resource.

10



Applicant: NCDOT-DEBORAH BARBOUR, File Number: SAW-2005-21386 Date: 04/14/2014
P.E.

Attached is: See Section below
X | INITIAL PROFFERED PERMIT (Standard Permit or Letter of permission)
PROFFERED PERMIT (Standard Permit or Letter of permission)
PERMIT DENIAL
APPROVED JURISDICTIONAL DETERMINATION
PRELIMINARY JURISDICTIONAL DETERMINATION

WO QW | >

* ACCEPT: Ifyou received a Standard Permit, you may sign the permit document and return it to the district
engineer for final authorization. If you received a Letter of Permission (LOP), you may accept the LOP and
your work is authorized. Your signature on the Standard Permit or acceptance of the LOP means that you
accept the permit in its entirety, and waive all rights to appeal the permit, including its terms and conditions, and
approved jurisdictional determinations associated with the permit.

*  OBIJECT: Ifyou object to the permit (Standard or LOP) because of certain terms and conditions therein, you
may request that the permit be modified accordingly. You must complete Section II of this form and return the
form to the district engineer. Your objections must be received by the district engineer within 60 days of the
date of this notice, or you will forfeit your right to appeal the permit in the future. Upon receipt of your letter,
the district engineer will evaluate your objections and may:.(a) modify the permit to address all of your
concerns, (b) modify the permit to address some of your objections, or (c) not modify the permit having
determined that the permit should be issued as previously written. After evaluating your objections, the district
engineer will send you a proffered permit for your reconsideration, as indicated in Section B below.

1. B: PROFFERED PERMIT: You may accept or appeal the permit

ACCEPT: Ifyou received a Standard Permit, you may sign the permit document and return it to the district
engineer for final authorization. If you received a Letter of Permission (LOP), you may accept the LOP and
your work is authorized. Your signature on the Standard Permit or acceptance of the LOP means that you
accept the permit in its entirety, and waive all rights to appeal the permit, including its terms and conditions, and
approved jurisdictional determinations associated with the permit.

* APPEAL: If you choose to decline the proffered permit (Standard or LOP) because of certain terms and
conditions therein, you may appeal the declined permit under the Corps of Engineers Administrative Appeal
Process by completing Section II of this form and sending the form to the division engineer. This form must be
received by the division engineer within 60 days of the date of this notice.

C: PERMIT DENIAL: You may appeal the denial of a permit under the Corps of Engineers Administrative
Appeal Process by completing Section 11 of this form and sending the form to the division engineer. This form must
be received by the division engineer within 60 days of the date of this notice.

D: APPROVED JURISDICTIONAL DETERMINATION: You may accept or appeal the approved JD or
provide new information.

* ACCEPT: You do not need to notify the Corps to accept an approved JD. Failure to notify the Corps within 60
days of the date of this notice, means that you accept the approved JD in its entirety, and waive all rights to
“appeal the approved JD.




+ APPEAL: Ifyou disagree with the approved JD, you may appeal the approved JD under the Corps of Engineers
Administrative Appeal Process by completing Section II of this form and sending the form to the district
engineer. This form must be received by the division engineer within 60 days of the date of this notice.

E: PRELIMINARY JURISDICTIONAL DETERMINATION: You do not need to respond to the Corps
regarding the preliminary JD. The Preliminary JD is not appealable. If you wish, you may request an approved JD
(which may be appealed), by contacting the Corps district for further instruction. Also you may provide new
information for further consideration by the Corps to reevaluate the JD.

[ON I ’ B N [AL PROFEERED PERWN
REASONS FOR APPEAL OR OBJECTIONS: (Describe your reasons for appealing the decision or your
objections to an initial proffered permit in clear concise statements. You may attach additional information to this
form to clarify where your reasons or objections are addressed in the administrative record.)

ADDITIONAL INFORMATION: The appeal is limited to a review of the administrative record, the Corps
memorandum for the record of the appeal conference or meeting, and any supplemental information that the review
officer has determined is needed to clarify the administrative record. Neither the appellant nor the Corps may add
new information or analyses to the record. However, you may provide additional information to clarify the location
of information that is already in the administrative record.

OF QUESTIO FO

If you only have questions regarding the appeal

appeal process you may contact: process you may also contact:

District Engineer, Wilmington Regulatory Division, Mr. Jason Steele, Administrative Appeal Review

Attn: Andrew Williams Officer

3331 Heritiage Trade Drive, Suite 105 CESAD-PDO

Walke Forest, North Carolina 27587 U.S. Army Corps of Engineers, South Atlantic
Division

60 Forsyth Street, Room 10M15

Atlanta, Georgia 30303-8801

Phone: (404) 562-5137

RIGHT OF ENTRY: Your signature below grants the right of entry to Corps of Engineers personnel, and any
government consultants, to conduct investigations of the project site during the course of the appeal process. You
will be provided a 15 day notice of any site investigation, and will have the opportunity to participate in all site
investigations.

Date: Telephone number:

Signature of appellant or agent.

For Permit denials, Proffered Permits and approved Jurisdictional Determinations send this form to:

District Engineer, Wilmington Regulatory Division, Attn: Mr. Andrew Williams, Regulatory Project
Manager, 3331 Heritage Trade Drive, Suite 105, Wake Forest, North Carolina, 27587
Phone: (919) 5554-4884 ex.26



U.S. ARMY CORPS OF ENGINEERS
Wilmington District
Compensatory Mitigation Responsibility Transfer Form

Action ID: SAW-2005-21386
County: Guilford

Permittee: North Carolina Department of Transportation
Project Name: NCDOT/U-2525 B and C/Division 7

Instructions to Permittee: The Permittee must provide a copy of this form to the Mitigation Sponsor, either an approved
Mitigation Bank or the North Carolina Ecosystem Enhancement Program (NCEEP), who will then sign the form to verify the
transfer of the mitigation responsibility. Once the Sponsor has signed this form, it is the Permittee’s responsibility to
ensure that to the U.S. Army Corps of Engineers (USACE) Project Manager identified on page two is in receipt of a sighed
copy of this form before conducting authorized impacts, unless otherwise specified below. If more than one mitigation
Sponsor will be used to provide the mitigation associated with the permit, or if the impacts and/or the mitigation will occur
in more than one 8-digit Hydrologic Unit Code (HUC), multiple forms will be attached to the permit, and the separate forms
for each Sponsor and/or HUC must be provided to the appropriate mitigation Sponsors.

Instructions to Sponsor: The Sponsor must verify that the mitigation requirements shown below are available at the
identified site. By signing below, the Sponsor is accepting full responsibility for the identified mitigation, regardless of
whether or not they have received payment from the Permittee. Once the form is signed, the Sponsor must update the
appropriate ledger and provide a copy of the signed form to the Permittee and to the USACE Bank/in-Lieu Fee Program
Manager. The Sponsor must also comply with all reporting requirements established in their authorizing instrument.

Permitted Impacts and Compensatory Mitigation Requirements:
Permitted Impacts Requiring Mitigation* 8-digit HUC and Basin: 03030002, Cape Fear River Basin

Stream Impacts (linear feet) Wetland impacts (acres)
Warm Cool Cold R!par'lan Rlp«’:.il’laljl Non-Riparian Coastal
Riverine Non-riverine
20,369 0 0 0 9.94 0 0

*If more than one mitigation sponsor will be used for the permit, only include impacts to be mitigated by this sponsor.

Compensatory Mitigation Requirements:

8-digit HUC and Basin: 03030002, Cape Fear River Basin

Stream Mitigation (credits) Wetland Mitigation (credits)
Warm Cool Cold R!par.lan Rlpzfmar.l Non-Riparian Coastal
Riverine Non-riverine
37,761 0 0 0 19.86 0 0

Mitigation Site Debited: North Carolina Ecosystem Enhancement Program (NCEEP)
(List the name of the bank to be debited. For umbrella banks, also list the specific site. For NCEEP, list NCEEP. If the NCEEP

acceptance letter identifies a specific site, also list the specific site to be debited).

Section to be completed by the Mitigation Sponsor

Statement of Mitigation Liability Acceptance: [, the undersigned, verify that | am authorized to approve mitigation
transactions for the Mitigation Sponsor shown below, and | certify that the Sponsor agrees to accept full responsibility for
providing the mitigation identified in this document {(see the table above), associated with the USACE Permittee and Action
ID number shown. 1 also verify that released credits {and/or advance credits for NCEEP), as approved by the USACE, are
currently available at the mitigation site identified above. Further, | understand that if the Sponsor fails to provide the
required compensatory mitigation, the USACE Wilmington District Engineer may pursue measures against the Sponsor to
ensure compliance associated with the mitigation requirements.

Mitigation Sponsor Name:

Name of Sponsor’s Authorized Representative:

Signature of Sponsor’s Authorized Representative Date of Signature

Form Updated 18 September, 2012

(
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USACE Wilmington District
Compensatory Mitigation Responsibility Transfer Form, Page 2

Conditions for Transfer of Compensatory Mitigation Credit:

e Once this document has been signed by the Mitigation Sponsor and the USACE is in receipt of the signed form, the
Permittee is no longer responsible for providing the mitigation identified in this form, though the Permittee remains
responsible for any other mitigation requirements stated in the permit conditions.

e Construction within jurisdictional areas authorized by the permit identified on page one of this form can begin only
after the USACE is in receipt of a copy of this document signed by the Sponsor, confirming that the Sponsor has
accepted responsibility for providing the mitigation requirements listed herein. For authorized impacts conducted by
the North Carolina Department of Transportation (NCDOT), construction within jurisdictional areas may proceed upon
permit issuance; however, a copy of this form signed by the Sponsor must be provided to the USACE within 30 days of
permit issuance. NCDOT remains fully responsible for the mitigation until the USACE has received this form, confirming
that the Sponsor has accepted responsibility for providing the mitigation requirements listed herein.

e Signed copies of this document must be retained by the Permittee, Mitigation Sponsor, and in the USACE

~ administrative records for both the permit and the Bank/ILF Instrument. It is the Permittee’s responsibility to ensure
that the USACE Project Manager (address below) is provided with a signed copy of this form.

e If changes are proposed to the type, amount, or location of mitigation after this form has been signed and returned to
the USACE, the Sponsor must obtain case-by-case approval from the USACE Project Manager and/or North Carolina
Interagency Review Team (NCIRT). If approved, higher mitigation ratios may be applied, as per current District
guidance and a new version of this form must be completed and included in the USACE administrative records for both

the permit and the Bank/ILF Instrument.

Comments/Additional Conditions: Additional on site mitigation was required by special permit condition.

This form is not valid unless signed by the mitigation Sponsor and USACE Project Manager. For questions regarding this
form or any of the conditions of the permit authorization, contact the Project Manager at the address below.

USACE Project Manager: Andy Williams

USACE Field Office: Raleigh Regulatory Field Office
US Army Corps of Engineers
3331 Heritage Trade Drive, Suite 105
Wake Forest, North Carolina 27587

Email: Andrew.e.williams2@usace.army.mil

/%/}’%3 %/%-W? April 14, 2014

USACE Project Manager Signature Date of Signature

Current Wilmington District mitigation guidance, including information on mitigation ratios, functional assessments, and
mitigation bank location and availability, and credit classifications (including stream temperature and wetland groupings) is

available at http://ribits.usace.army.mil.

Page 2 of 2

The Wilmington District is committed to providing the highest level of support to the public. To help us ensure we continue to do so, please complete the
Customer Satisfaction Survey located at our website at http://regulatory.usacesurvey.com/ to complete the survey online.
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MEMORANDUM OF AGREEMENT
AMONG THE
UNITED STATES ARMY CORPS OF ENGINEERS,
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION,
AND
NORTH CAROLINA STATE HISTORIC PRESERVATION OFFICER
GREENSBORO EASTERN/NORTHERN URBAN LOOP
GUILFORD COUNTY, NC
TIP U-2525 B&C

WHEREAS, the Regulatory Division of the United States Army Corps of Engineers - .
(USACE), Wilmington District, is considering the issuance of a permit to the North
Carolina Department of Transportation (NCDOT), pursuant to Section 404 of the Clean
Water Act (33 U.S.C. 1344), for construction of the Greensboro Eastern/Northern Urban

Loop, Guilford County, North Carolina (the Undertaking); and

WHEREAS, the USACE and NCDOT, have determined that the Undertaking will
adversely effect the National Register-eligible Schoolfield-Hatcher Farm; and

WHEREAS, the USACE and NCDOT have consulted with the North Carolina State
Historic Preservation Officer (SHPO), pursuant to 36 CFR 800, regulations implementing
Section 106 of the National Historic Preservation Act (16 U.S.C. 470f) and 33 CFR 325

Appendix C; and

WHEREAS, Dewey Hatcher, Primary Trustee for the Schoolfield-Hatcher Farm, has
participated in the consultation and has oecn invited to concur in this Memorandum of

Agreement (MOA);and

WHEREAS, by signing this MOA, the Signatory or Concurring Party does not
necessarily signify that the party approves of the Undertaking, but rather that the
provisions of the MOA are an appropriate means to mitigate effects on the Schoolfield-

Hatcher Farm; and

WHEREAS, the USACE has notified the Advisory Council on Historic Preservation
(Council) of the adverse effect and it has declined to comment or participate in the

consultation; and

WHEREAS, Signatory or Concurring Party status is achieved only through signing this
MOA.

NOW, THEREFORE, the USACE, NCDOT, and the SHPO agree that the Undertaking
shall be implemented in accordance with the following stipulations in order to take into
account the effects of the Undertaking on the historic property.



U-2525 B&C
Guilford County

STIPULATIONS

I. Historic Architecture
The USACE will include the fellowing four Historic Architecture stipulations as

pait of any permit issued to NCDOT for the Undertaking:

1 Recordation:
Prior to the initiation of construction, NCDOT will record the existing
condition of the Schoolfield-Hatcher Farm and its surroundings in
accordance with the attached Historic Structures and Landscape
Recordation Plan (Appendix A).

2 Landscape Plan:
In consultation with SHPO and the property owner, NCDOT will develop

a landscape plan for the Schoolfield-Hatcher property. Installation of
plantings will be limited to the non-wooded areas of the parcel north and
east of the roadway. As the installed plantings mature, they are intended
to form a natural buffer between the roadway and the farm’s primary
structures. NCDOT will replace in kind any landscape elements which die
within two years of installation.

B, Shifted Roadway Alignment:
The original middle alternative alignment (ALT-1) will be shifted away
from the farm’s primary structures as described in the shifted alternative
(ALT-2).

4. Access:
The new transportation facility with control-of-access fencing will divide
the farm into two discontiguous parcels. Access to the first parcel,
containing the house and primary farm structures, will be retained via the
current driveway. NCDOT will provide a cul-de-sac to allow access to the -

second parcel.

II. Unanticipated Discovery
In accordance with 36 CFR 800.11(a), if NCDOT identifies additional cultural

resource(s) during construction and determine them to be eligible for the NRHP,
all work will be halted within the limits of the NRHP-eligible resource(s) and the
USACE and SHPO contacted. If after consultation with the Signatory and
Concurring Party additional mitigation is determined necessary, the NCDOT, in
consultation with the Signatory and Concurring Party, will develop and
implement appropriate protection/mitigation measures for the resource(s).

- Inadvertent or accidental discovery of human remains will be handled in
accordance with North Carohna General Statutes 65 and 70 as well as 33 CFR

325 Appendix C .

III. Dispute Resolution
Should any of the Signatory or Concurring Party object within (30) days to any
plans or documentation provided for review pursuant to this Agreement, the



IV.
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U-2525 B&C
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USACE shall consult with the objecting party(ies) to resolve the objection. If the
USACE or objecting party(ies) determines that the objection cannot be resolved,
the USACE will forward all documentation relevant to the dispute to the Advisory
Council on Historic Preservation (Council). Within thirty (30) days after receipt
of all pertinent documentation, the Council will either:

A, Provide the USACE with recommendations which the USACE will take
into account in reaching a final decision regarding the dispute, or

B. Notify the USACE that it will comment pursuant to 36 CFR Section
800.7(c) and proceed to comment. Any Council comment provided in
response to such a request will be taken into account by the USACE, in
accordance with 36 CFR Section 800.7 (c) (4) with reference to the
subject of the dispute.

Any recommendation or comment provided by the Council will be understood to
pertain only to the subject of the dispute; USACE’s responsibility to carry out all
of the actions under this agreement that are not the subject of the dispute will

remain unchanged.

Amendments

Should any of the Signatory or Concurring Party to this MOA believe that its
terms cannot be carried out or that an amendment to the terms must be made, that
party(ies) shall immediately consult with the other party(ies) to develop
amendments in accordance with 36 CFR 800.6(c)(7). If an amendment cannot be
agree upon, the dispute resolution process set forth in Stipulation III will be

followed.

Termination
Any of the Signatory or Concurring Partymay terminate the MOA by providing

notice to the other party(ies), provided that the party(ies) will consult during the
period prior to termination to seek agreement on amendments or other actions that
would avoid termination. Termination of this MOA will require compliance with
36 CFR 800 and 33 CFR 325 Appendix C. This MOA may be terminated by the
execution of a subsequent MOA that explicitly terminates or supersedes its terms.

Duration
Unless terminated pursuant to Stipulation V above, this MOA will be in effect

until USACE, in consultation with the other Signatory and Concurring Party(ies),
determines that all of its terms have satisfactorily been fulfilled or if NCDOT is
unable or decides not to seek issuance of a permit from USACE for construction

of the Undertaking.

Execution of this Memorandum of Agreement by the USACE, North Carolina SHPO,
and other Concurring Party, its subsequent filing with the Council and implementation of .
its terms evidence that USACE, has afforded the Council an opportunity to comment on
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the Undertaking, and that the USACE, has taken into account the effects of the
Undertaking on the Schoolfield-Hatcher Farm.

AGREED:

BY‘Q? /&QA%WT{—/ %CU% Date: [0-27-0¢

Unites States Akmy Corps of Erfg}'heers, V@mington District

o O Fnm o Al

y
North Carolidd Sié’te@“(oric Preservation Officer

Date: /9 %Z:% 08

North Caroh /{

}f €pg ment of T}Knsportatlon
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FILED:

By: : Date:
Advisory Council on Historic Preservation




cB°d TBL0L

U-2525 B&C
Guilford County

MEMORANDUM OF AGREEMENT
AMONG THE
UNITED STATES ARMY CORPS OF ENGINEERS,
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION,
AND
NORTH CAROLINA STATE HISTORIC PRESERVATION OFFICER
GREENSBORO EASTERN/NORTHERN URBAN LOOP
GUILFORD COUNTY, NC
TIP U-2525 B&C

Execution of this Memorandum of Agreement by the USACE, North Carolina SHPO,
and other Concurring Parties, its subsequent filing with the Council and implementation
of its terms evidence that USACE, has afforded the Council an opportunity to comment
on the Undertaking, and that the USACE, has taken into account the effects of the
Undertaking on the Schoolfield-Hatcher Farm.

CONCUR:

: Date:
Dewey Hatcher, Primary Trustee for Schoolfield-Hatcher Farm

CONCUR:

L e <[$ \yj\m&w/ Date: O Cj'; 19, Q00 Q

Alma Larson, Trustee for Schoolfield-Hatcher Farm

Date:
Trene Jones, Trustee for Schoolfield-Hatcher Farm

Date:
Bill Hatcher, Trustee for Schoolfield-Hatcher Farm

£a’d 89/6PPERA 54l @1:91T 8¥BC-P1-100
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APPENDIX A

Historic Structures and Landscape Recordation Plan
Greensboro Eastern and Northern Urban Loop
Guilford County, North Carolina
TIP U-2525 B&C
WBSH# 34821.1.1

Photographic Requirements

Overall views of the Schoolfield-Hatcher Farm and surrounding landscape (elevations

and oblique views).
Selected photographic views of the Schoolfield-Hatcher house and outbuildings.

Views of the property and landscape showing the relationship to existing road(s).
Photographic Format

All images will be captured, labeled, and stored according to the North Carolina State
Historic Preservation Office’s, “Policy and Guidelines for Digital Photography for
Historic Property Surveys, National Register Nominations and NRAC PowerPoint

Presentations, Revised April 2008.”

Copies and Curation

One (1) set of all photographic documentation will be deposited with the North
Carolina Division of Archives and History/State Historic Preservation Office to be
made a permanent part of the statewide survey and iconographic collection.

One (1) set of all photographic documentation will be deposited in the files of the
Historic Architecture Group of the NCDOT.
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Division of Water Resources a ' 014
Water Quality Programs
Pat McCrory Thomas A. Reeder OFFI JOrTrESterarant
Governor Director CE OF NATURAL ERVIRONMENT
February 6, 2014

Mr. Richard W. Hancock, P.E., Manager

Project Development and Environmental Analysis
North Carolina Department of Transportation
1598 Mail Service Center

Raleigh, North Carolina, 27699-1598

Subject: 401 Water Quality Certification Pursuant to Section 401 of the Federal Clean Water Act with ADDITIONAL
CONDITIONS for the proposed Greensboro Eastern Loop (from US 70 relocation to SR 2303) in Guilford
County, TIP U-2525B & U-2525C
NCDWR Project No. 20130918v1

Dear Mr. Hancock:

Attached hereto is a copy of Certification No. 003978 issued to The North Carolina Department of Transportation
(NCDOT) dated February 6, 2014.

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

Sincerely,

VNE,

Thomas A. Reeder

Attachments

cc:  Andy Williams, US Army Corps of Engineers, Raleigh Field Office (electronic copy only)
Mike Mills, PE, Division 7 Engineer
Jerry Parker, Division 7 Environmental Officer
Chris Militscher, Environmental Protection Agency (electronic copy only)
Travis Wilson, NC Wildlife Resources Commission (electronic copy only)
Jason Elliott, NCDOT, Roadside Environmental Unit (electronic copy only)
Beth Harmon, Ecosystem Enhancement Program (electronic copy only)
Dave Wanucha Winston-Salem Regional Office (electronic copy only)
File Copy

Transportation and Permitting Unit One ‘
1650 Mail Service Center, Raleigh, North Carolina 27699-1650 NorthCarolina

Location: 512 N. Salisbury St. Raleigh, North Carolina 27604 th”ra//y

Phone: 919-807-6300 \ FAX: 919-733-1290
Internet: www.ncwaterquality.org

An Equal Opportunity \ Affirmative Action Employer



401 Water Quahty Certification Pursuant to Section 401 of the Federal Clean Water Act with ADDITIONAL

CONDITIONS

i THIS CERTIFICATION is issued in conformity with the requirements of Section 401 Public Laws 92-500 and 95-217

pi of the United States and subject to the North Carolina Division of Water Resources (NCDWR) Regulations in 15 NCAC
¢ " 2H .0500. This certification authorizes the NCDOT to impact 9.25 acres of jurisdictional wetlands, 23,508 linear feet of
. “stream, and 2.31 acres of open water in Guilford County. The project shall be constructed pursuant to the application

dated received August 27, 2013. The authorized impacts are as described below:

PR
4

Stream Impacts in the Cape Fear River Basin

Permanent Fill | Temporary Fill | Permanent Fill | Temporary Fill Total Stream Stream Impacts
Site in Intermittent | in Intermittent | in Perennial in Perennial Impact Requiring
Stream Stream Stream Stream (linear f6) Mitigation
(linear ft) (linear ft) (linear ft) (linear ft) (linear ft)
, U-2525B - L
1 332 -- 1,352 -~ 1,684 1,352
4 -- - 492 153 645 492
5 -- -- 1,598 20 1,618 1,598
6 138 10 -- - 148 0
9 -~ - 462 10 472 462
9A 84 -- -- -- 84 0
10 -- -~ 309 29 338 309
11 - - 18 -- 18 0
12 -- -- 316 22 338 316
13 32 -- 147 7 186 0
14 357 35 -- -- 392 0
15 - -- 312 26 338 312
16 -- -~ 394 43 437 394
17 51 20 -- - 71 0
18 -- - 271 20 291 271
20 -- -- 815 49 864 815
20A -- -~ 236 29 265 236
20B -~ - 29 -- 29 0
21 - -- 374 10 384 374
22A 152 10 -~ -- 162 0
25 24 10 -- -~ 34 0
26 -- - 331 11 342 331
27 215 10 -- -- 225 0
28 461 -- -~ - 461 0
29 -- -- 300 4 304 300
31 -~ -- 212 27 239 212
32A -~ -- 179 25 204 179
33 132 10 -- - 142 0
35 - -- 130 17 147 130
TOTAL 1,978 105 8,277 502 10,862 8,083
U-2525C (Anticipated Impacts)
N/A -- - 12,646 -- 12,646 12,646
TOTAL 0 0 12,646 0 12,646 12,646
PROJECT TOTAL
PROJECT
TOTAL 1,978 105 20,923 502 23,508 20,729

Total Stream Impact for Project: 23,508 linear feet



Wetland Impacts in the Cape Fear River Basin

Fill . . Total Impacts
Site Fill (ac) (temporary) Excavation Mech.amzed Hfmd Wetland Reqﬁ?ring
(ac) (ac) Clearing (ac){ Clearing (ac) Impact (ac) | Mitigation (ac)
U-2525B

1 0.57 -- 0.04 -- -- 0.61 0.61

1A 0.03 -- -~ -- -~ 0.03 0.03
1B 0.01 - - -- -- 0.01 0.01

2 0.05 -- - <0.01 -- 0.05 0.05

3 0.12 -- - -- - 0.12 0.12
3A 0.03 -- -- -- - 0.03 0.03
3B 0.02 - -- - - 0.02 0.02
3C 0.25 - 0.02 0.02 - 0.29 0.29

4 0.02 - - - - 0.02 0.02
SA 0.08 - - -- - 0.08 0.08
5B 0.02 - - - -- 0.02 0.02

6 0.03 - - - -- 0.03 0.03
6A 0.05 - - <0.01 -- 0.05 0.05

7 1.29 -~ 0.05 0.03 -- 1.37 1.37

8 0.83 - - 0.09 -- 0.92 0.92
8A - -- <0.01 -- -- 0.01 0.01

9 2.01 - - 0.15 -- 2.16 2.16

10 -- - <0.01 -- -- 0.01 0.01
10A 0.02 -- - 0.02 - 0.04 0.04
10B 0.03 - <0.01 <0.01 - 0.03 0.03
10C 0.25 - 0.04 -- - 0.29 0.29
11 0.33 -- -- -~ - 0.33 0.33

13 0.02 - - 0.01 - 0.03 0.03

16 <0.01 -- - -- - 0.00 0.00

18 0.03 -- - 0.01 - 0.04 0.04

19 - - 0.14 - - 0.14 0.14
20B 0.02 - - -- - 0.02 0.02
21 0.34 -- - 0.04 - 0.38 0.38
22 0.03 -~ -- - - 0.03 0.03
22A 0.02 - - -- - 0.02 0.02
22B 0.01 - -- -- - 0.01 0.01
23 0.02 - - -- - 0.02 0.02
24 0.19 - - - - 0.19 0.19
27 0.10 - - - - 0.10 0.10
30 0.03 - <0.01 - - 0.03 0.03
34 <0.01 -~ - -~ - 0.01 0.01
Utilities - - - - 0.12 0.12 0.00
TOTAL 6.85 0.00 0.31 0.38 0.12 7.54 7.54

U-2525C (Anticipated Impacts)
N/A 2.4 -- - - - 2.4 2.4
TOTAL 2.4 0 0 0 0 2.4 2.4
PROJECT TOTAL
PROJECT

TOTAL 9.25 0.00 0.31 0.38 0.12 9.25 9.25

Total Wetland Impact for Project: 9.25 acres.



Open Water Impacts in the Cape Fear River Basin

Site Permanent Fill in Temporary Fill in | Total Fill in Open
Open Waters (ac) | Open Waters (ac) Waters (ac)
U-2525B
28 0.58 - 0.58
32 0.03 - 0.03
TOTAL 0.61 0.00 0.61
, 1-2525C (Anticipated Impacts) ,
N/A 1.7 -- 1.7
TOTAL 1.7 - 1.7
PROJECT TOTAL :
TOTAL | 2.31 [ 0.00 | 2.31

Total Open Water Impact for Project: 2.31 acres.

The application provides adequate assurance that the discharge of fill material into the waters of the Cape Fear 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 August 27,
2013. Should your project change, you are required to notify the NCDWR 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:

Project Specific Conditions:

1. The NCDOT Division Environmental Officer or Environmental Assistant will conduct a pre-construction
meeting with all appropriate staff to ensure that the project supervisor and essential staff understand the potential
issues with stream and pipe alignment at permitted sites. NCDWR staff shall be invited to the pre-construction

meeting.

2. Mitigation For U-2525B:
a. Compensatory mitigation for impacts to 8,083 linear feet of streams at a replacement ratio of 1:1 is

required. Partial compensatory mitigation for impacts to jurisdictional streams shall be provided by
onsite stream relocations of 2,055 linear feet of stream. The onsite stream relocation shall be
constructed in accordance with the design submitted in your August 27, 2013 application. All on-site
mitigation sites shall be protected in perpetuity by a conservation easement or through NCDOT fee
simple acquisition and recorded in the NCDOT Natural Environment Unit mitigation geodatabase.
Please be reminded that as-builts for the completed streams shall be submitted to the North Carolina
Division of Water Resources 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
the 2,055 linear feet of impacts. All channel relocations will be constructed in a dry work area, will be
completed and stabilized, and must be approved on site by NCDWR 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 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.



3.

Success of the mitigation site shall be determined by the NCDWR during an on-site visit at or near the
end of the monitoring period.

For the remaining required compensatory mitigation of 6,028 linear feet, we understand that you have
chosen to perform compensatory mitigation for impacts to streams through the North Carolina
Ecosystem Enhancement Program (EEP), and that the EEP has agreed to implement the mitigation for
the project. EEP has indicated in a letter dated October 22, 2013 that they will assume responsibility for
satisfying the federal Clean Water Act compensatory mitigation requirements for the above-referenced
project, in accordance with the EEP Mitigation Banking Instrument signed July 28, 2010.

Compensatory mitigation for impacts to 7.54 acres of wetlands is required. We understand that you
have chosen to perform compensatory mitigation for impacts to wetlands through the North Carolina
Ecosystem Enhancement Program (EEP), and that the EEP has agreed to implement the mitigation for
the project. EEP has indicated in a letter dated October 22, 2013 that they will assume responsibility for
satisfying the federal Clean Water Act compensatory mitigation requirements for the above-referenced
project, in accordance with EEP’s Mitigation Banking Instrument signed July 28, 2010.

This project is located within the Jordan Lake watershed and therefore requires mitigation for impacts to
riparian buffers per 15A NCAC 02b .0262. However, Merger 01 Concurrence Point 4A (avoidance and
minimization) occurred in April 2006, prior to the implementation of this rule, thereby exempting this
project from required riparian buffer mitigation. Appropriate avoidance, minimization, and BMPs shall
still be implemented.

Mitigation for U-2525C:

a.

Compensatory mitigation for 12,646 linear feet of impact to streams is required. We understand that
you have chosen to perform compensatory mitigation for impacts to streams through the North Carolina
Ecosystem Enhancement Program (EEP), and that the EEP has agreed to implement the mitigation for
the project. EEP has indicated in a letter dated October 22, 2013 that they will assume responsibility for
satisfying the federal Clean Water Act compensatory mitigation requirements for the above-referenced
project, in accordance with the EEP Mitigation Banking Instrument signed July 28, 2010.

Compensatory mitigation for impacts to 2.4 acres of wetlands is required. We understand that you have
chosen to perform compensatory mitigation for impacts to wetlands through the North Carolina
Ecosystem Enhancement Program (EEP), and that the EEP has agreed to implement the mitigation for
the project. EEP has indicated in a letter dated October 22, 2013 that they will assume responsibility for
satisfying the federal Clean Water Act compensatory mitigation requirements for the above-referenced
project, in accordance with EEP’s Mitigation Banking Instrument signed July 28, 2010.

This project is located within the Jordan Lake watershed and therefore requires mitigation for impacts to
riparian buffers per ISA NCAC 02b .0262. However, Merger 01 Concurrence Point 4A (avoidance and
minimization) occurred in April 2006, prior to the implementation of this rule, thereby exempting this
project from required riparian buffer mitigation. Appropriate avoidance, minimization, and BMPs shall
still be implemented.

When final design plans are completed for U-2525C, a modification to the 401 Water Quality Certification shall
be submitted with five copies and fees to the NC Division of Water Resources. Final designs shall reflect all

appropriate avoidance, minimization, and mitigation for impacts to wetlands, streams, and other surface waters,
and buffers. No construction activities that impact any wetlands, streams, surface waters, or buffers located in

U-2525C shall begin until after the permittee applies for, and receives a written modification of the 401 Water
Quality Certification from the NC Division of Water Resources.

General Conditions:

S

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.



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.

The stream channel shall be excavated no deeper than the natural bed material of the stream, to the maximum
extent practicable. Efforts must be made to minimize impacts to the stream banks, as well as to vegetation
responsible for maintaining the stream bank stability. Any applicable riparian buffer impact for access to stream
channel shall be temporary and be revegetated with native riparian species.

Pipes and culverts used exclusively to maintain equilibrium in wetlands, where aquatic life passage is not a
concern, shall not be buried. These pipes shall be installed at natural ground elevation.

NCDOT shall be in compliance with the NCS00250 issued to the NCDOT, including the applicable requirements
of the NCG01000. Please note the extra protections for the sensitive watersheds.

Tall fescue shall not be used in the establishment of temporary or permanent groundcover within riparian

areas. For the establishment of permanent herbaceous cover, erosion control matting shall be used in conjunction
with an appropriate native seed mix on disturbed soils within the riparian area and on disturbed steep slopes with
the following exception. Erosion control matting is not necessary if the area is contained by perimeter erosion
control devices such as silt fence, temporary sediment ditches, basins, etc. Matting should be secured in place
with staples, stakes, or wherever possible, live stakes of native trees. Erosion control matting placed in riparian
areas shall not contain a nylon mesh grid, which can impinge and entrap small animals. For the establishment of
temporary groundcover within riparian areas, hydroseeding along with wood or cellulose based hydro mulch
applied from a fertilizer- and limestone-free tank is allowable at the appropriate rate in conjunction with the
erosion control measures. Discharging hydroseed mixtures and wood or cellulose mulch into surface waters in
prohibited. Riparian areas are defined as a distance 25 feet landward from top of stream bank.

Unless otherwise approved in this certification, placement of culverts and other structures in open waters and
streams 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 NCDWR. If
this condition is unable to be met due to bedrock or other limiting features encountered during construction,
please contact NCDWR for guidance on how to proceed and to determine whether or not a permit modification

will be required.

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.

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.

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.

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.

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.

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.

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.



20.

21,
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23,

24.

25.

26.

27.

28.

29.

30.

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

certification.

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

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

The permittee and its authorized agents shall conduct its activities in a 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 the NCDWR 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, the NCDWR may reevaluate and
modify this certification.

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

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.

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.

Native riparian vegetation must be reestablished in the riparian areas within the construction limits of the project
by the end of the growing season following completion of construction.

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.

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.

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

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



31. A copy of this Water Quality Certification shall be maintained on 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.

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

Any modifications to this 401 Water Quality Certification that propose additional stream impacts or increased impervious
surface requiring additional stormwater management may be subject the Jordan Water Supply Nutrient Strategy (15A
NCACO02B .0267). The NCDOT shall coordinate with the NCDWR prior to submitting a modification request to
determine the applicability of the Jordan Water Supply Nutrient Strategy. This condition does not apply to major
modifications for additional sections of the project that were covered under the Finding of No Significant Impact or
approved in the Avoidance and Minimization stage of the project.

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.

If you wish to contest any statement in the attached Certification you must file a petition for an administrative hearing.
You may obtain the petition form from the office of Administrative hearings. You must file the petition with the office of
Administrative Hearings within sixty (60) days of receipt of this notice. A petition is considered filed when it is received
in the office of Administrative Hearings during normal office hours. The Office of Administrative Hearings accepts
filings Monday through Friday between the hours of 8:00am and 5:00pm, except for official state holidays. The original
and one (1) copy of the petition must be filed with the Office of Administrative Hearings.

The petition may be faxed-provided the original and one copy of the document is received by the Office of Administrative
Hearings within five (5) business days following the faxed transmission.
The mailing address for the Office of Administrative Hearings is:

Office of Administrative Hearings
6714 Mail Service Center
Raleigh, NC 27699-6714
Telephone: (919)-431-3000, Facsimile: (919)-431-3100
A copy of the petition must also be served on DENR as follows:
Mr. Lacy Presnell, General Counsel

Department of Environment and Natural Resources
1601 Mail Service Center

This the 6th day of February 2014

DIVISION OF WATER RESOURCES

Thomas A. Reeder

WQC No. 003978
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Pat McCrory Thomas A. Reeder John E. Skvarla, Ill
Governor Director Secretary
NCDWR Project No.: 20130918 County: Guilford

Applicant:

Project Name:  U-2525B — Greensboro Eastern Loop

Date of Issuance of 401 Water Quality Certification: February 6, 2014

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 Resources, 1650 Mail Service Center, Raleigh, NC, 27699-1650. This form
may be returned to NCDWR 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

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:

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

I, , as a duly registered Professional Engineer in the State of North
Carolina, having been authorized to observe (periodically, 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

Transportation and Permitting Unit One .
1650 Mail Service Center, Raleigh, North Carolina 27699-1650 NorthCarOllna

Location: 512 N. Salisbury St. Raleigh, North Carolina 27604 /Vd ﬂlfdlly

Phone: 919-807-6300 \ FAX: 919-733-1290
Internet: www.ncwaterquality.org

An Equal Opportunity \ Affirmative Action Employer



Mitigation Plan

Greensboro Eastern Loop

Guilford County, North Carolina

T.1.P. Number U-2525B

WABS No. 34821.1.1

August 12, 2013- (Revised March 17, 2014)

1.0 BASELINE INFORMATION

Transportation Improvement Project (TIP) U-2525B involves the construction of a new section of
highway known as the Greensboro Eastern Loop in Guilford County (Appendix A-Figure 1). The
proposed construction of U-2525B involves unavoidable impacts to jurisdictional resources within
USGS Hydrologic Unit 03030002 of the Cape Fear River Basin. NCDOT proposes to offset a
portion of these impacts with on-site mitigation.

TIP U-2525B is located in the Central Piedmont Ecoregion. The topography in the project study
area is generally characterized as rolling hills with moderately steep slopes along the drainage
ways. Elevations in the study area range from 700 to 750 feet above mean sea level (USGS 1968).
The project study area and surrounding area consists of low density rural, residential, commercial,
agricultural, and forested areas.

The mitigation site selection and mitigation work plan sections of this plan will refer to the
identification labels given the affected jurisdictional resources in the onsite mitigation review.

2.0 OBJECTIVES

NCDOT proposes to fulfill a portion of its mitigation requirements associated with the
unavoidable impacts of this project with on-site and in-kind mitigation, as allowable per the
Federal Mitigation Rule, 33 CFR 332.3. The remainder of the mitigation required for this project
will be acquired through the North Carolina Ecosystem Enhancement Program.

The goal of the proposed onsite mitigation is to offset and mitigate for a portion of the impacts due
to U-2525B by relocating and/or restoring adjacent stream systems to their natural conditions
through the removal of in-stream structures, restoration of channel dimensions and profiles
through natural channel design, and establishment of riparian buffer areas. This will be achieved
on three individual sites described below on a total of 2,055 linear feet of stream. These mitigation
sites are located within the same USGS hydrologic unit, as well as within the same watershed as
the associated permitted impacts, where it is the most likely that the mitigation will replace the loss
of aquatic functions and services incurred by both the associated impact and the project as a whole.
This will be achieved by: improving the floodplain functions; establishing protected riparian
buffers; improving water quality within the watershed by reducing sediment, nutrient, and
pollution inputs; and increasing channel stability while reducing bank erosion.

NCDOT has been providing mitigation for road projects for more than 20 years and has an
established record of acquiring, designing, and constructing successful mitigation sites with over
225 closed out sites protected in perpetuity through fee simple ownership or conservation
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easements throughout the state. NCDOT has invested a significant amount of research and
analysis on the proposed stream mitigation sites including measuring and classifying the existing
streams, identifying and measuring reference reaches, and evaluating the watershed based on the
current land use and the projected future land use. A rigorous analysis of the proposed mitigation
streams and local watershed has been performed and has been used in the design of the proposed
mitigation and will result in a high probability of success. Currently, EEP has a deficient of
approximately 37,000 feet of stream mitigation credits within HUC 03030002 for projects
scheduled to let through June 2015. Onsite stream relocation and restoration will result in
reduced temporal lag in the replacement for lost aquatic resources. North Buffalo Creek and South
Buffalo Creek are currently on the Final 2012 North Carolina 303(d) lists of impaired waterways.
Reducing impacts to tributaries of these impaired waterways will prevent further degradation to
the local watershed.

3.0 SITE SELECTION

All sites are located within the proposed, new right-of-way for U-2525B. Each site was evaluated
both internally as well as discussed and reviewed with regulatory personnel during concurrence
meetings and field visits. Existing conditions for each site is provided in this section. Additional
information on existing conditions, geomorphology parameters, and proposed stream
measurements are provided in Appendix D.

SITE 2-UT to South Buffalo Creek-ONEID 041-029

Site 2 (Site 5 in the Permit Drawings) is located approximately from Station 61+50 to 73+70 and
scored 59 on the USACE Stream Quality Assessment Worksheet (Appendix G). Site 2 includes the
relocation and restoration of 1307 linear feet of UT to South Buffalo Creek. UT to South Buffalo
Creek has a NCDWQ Best Usage Classification of WS-V; NSW. Within Site 2, UT to South
Buffalo Creek flows from its headwaters toward a confluence with a larger reach through two
distinct valley sections (Appendix A-Figure 2A). Within the upper section, the west side (river
right) valley wall is relatively steep. The east side valley wall and surrounding valley of the lower
section are relatively flat. The riparian buffer of the upper section has been cleared within the last
5-10years. The subsequent revegetation has led to a landscape with a high density of scrub-shrub
successional species. Within the lower section, the riparian buffer consists of more widely spaced,
larger mature woody vegetation. Throughout both valley sections, the channel is incised and
entrenched and exhibits signs of instability. These moderately sinuous channels classify as Rosgen
B5 streams. Sand materials dominate the channel, but there are also inclusions of gravel and bed
rock. The watershed for this UT to South Buffalo Creek is 0.10 square miles at the downstream
end of the site. The watershed is approximately 55% forested, 40% agricultural fields, and 5%
impervious. Future zoning of the watershed is split between low (3 to 5 dwelling units/acre),
interim, and moderate (5 to 12 dwelling units/acre) residential.

SITE 4-UT to North Buffalo Creek- ONEID 041-031

Site 4 (Site 18 in the Permit Drawings) is located approximately from Station 217+00 to 220+10
and scored 52 on the USACE Stream Quality Assessment Worksheet (Appendix G). Site 4
includes restoration of approximately 386 linear feet of UT to North Buffalo Creek. UT to North
Buffalo Creek has a best usage classification WS-V; NSW. UT to North Buffalo Creek flows
through Site 4 within a broad and gently sloping valley (Appendix A-Figure 2B). The riparian
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area has been greatly disturbed with some portions remaining cleared of woody vegetation and
other areas consisting of scattered large woody vegetation. For most of the stream length, the
riparian buffer is densely vegetated with a mix of shrubs and trees. The channel is incised and the
upper section is moderately entrenched. The channel appears to have been modified. An
earthen dam is located within the bottom third of the reach. This moderately sinuous reach
classifies as a Rosgen B5 stream type. An existing 15 foot wide sanitary sewer line is located along
the left bank (east side) of the existing channel approximately 25 to 30 feet from the left bank. The
watershed is 0.57 square miles at the downstream end of the site. The watershed is 50% forested,
40% agricultural fields, 5% light residential, and 5% impervious. Future zoning of the watershed is
primarily low residential (3 to 5 dwelling units/acre) with some moderate residential (5 to 12
dwelling units/acre).

SITE 5-UT to North Buffalo Creek- ONEID 041-032

Site 5 (Site 20 in the Permit Drawings) is located approximately from Station 242+08 to 245+03
and scored 57 on the USACE Stream Quality Assessment Worksheet (Appendix G). Site 5
includes relocation and restoration of approximately 362 linear feet of North Buffalo Creek. UT to
North Buffalo Creek has a best usage classification WS-V; NSW. UT to North Buffalo Creek
flows within Site 5 from its headwaters to confluence with a larger reach (Appendix A-Figure 2C).
The stream valley is relatively broad with a flat down valley slope. The immediate riparian buffer
consists of mature woody vegetation and kudzu on portions of the hillside that are located outside
of the proposed right of way. The channel is slightly to moderately incised and appears relatively
stable with the exception of about 100 feet of channel that is cutting through a meander bend. This
moderately sinuous reach classifies as a Rosgen E5 stream type. The channel bed includes a
significant amount of artificially introduced large stone. The watershed is 0.51 square miles at
the downstream end of the site. The watershed is 50% forested, 5% agricultural fields, 30% light
residential, and 15% impervious.

4.0 MITIGATION WORK PLAN

Each mitigation site will be constructed in conjunction with the construction of the roadway
project. Following the successful completion of site grading and stabilization, each site will be
reforested with a mix of bare-root tree species and live stakes as described in the Streambank
Reforestation Specifications in Appendix F. The stream channels will be stabilized by planting
live stakes on three foot centers and matting with coir fiber on the banks as necessary.
Morphological characteristics of the proposed streams are provided in Appendix D.

In accordance with the guidance and standard procedures of NCDOT’s Roadside Environmental
Unit (REUV), seeding and mulching will be performed on all disturbed areas within the mitigation
sites for stabilization purposes. All floodplains and floodplain slopes will be over-excavated 6
inches starting 3 feet from top of stream bank and backfilled with topsoil to final grade (see detail
on OSM-2 in design plan sheets). Additionally, per NCDOT’s Native Seeding and Mulching
Provision, 4000 Ibs/acre of lime will be applied and 500 Ibs/acre of 10-20-20 fertilizer will be
applied. An as-built report will be submitted within 60 days of completion of the project. On
sites that have kudzu present within the ROW limits, NCDOT proposes to minimize the potential
spread of this species from construction-related activities. NCDOT will attempt to suppress the
Kudzu within the ROW of the mitigation sites by herbicide applications prior to reforestation and
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during the required post construction monitoring period.

The Natural Environment Section shall be contacted to provide construction assistance to ensure
that each mitigation area is constructed appropriately.

SITE 2-UT to South Buffalo

This site includes the relocation and restoration of 1307 feet of UT to South Buffalo Creek that is
currently located within the footprint of the proposed roadway through a priority 1l restoration
approach. The channel is currently an incised B5 Rosgen stream type channel that will be restored
to a stable B5 channel by establishing a lower valley at the bankfull elevation. Proper sinuosity and
radius of curvature will be restored to the channel to provide stability. The channel will be elevated
to its historic floodplain in some locations where possible, improving its dimension and allowing
bankfull and higher flows to access the floodplain. Proper riffle-pool sequencing will also be
restored to the channel with corrected pattern and the installation of rock and log structures. The
installation of these structures will increase stability of the profile and banks while allowing time
for vegetation to establish and natural bed materials to be transported throughout the system.

Special attention was given to the possible change in flow regime in this system as it may be
influenced by storm water runoff from the proposed roadway. To account for this change the
stream design uses dimensionless ratios that lean toward natural channel systems with a more
urban watershed than a rural watershed. For instance, the radius of curvature tends to be on the
larger side to ensure that the bends in the stream channel will be gradual enough to accommodate
the flashy flows that come with increased impervious area. Additionally, the belt width of the
proposed channels were designed slightly more narrow than a system with no development in its
watershed and the curvature of floodplains were reduced to account for increased flood flows over
time as the watersheds develop. Designing the floodplain to be less sinuous allows for the new
system to convey flood flows without excessively increasing shear stress along the edges of the
newly constructed floodplain. The buffer for this channel will extend 50 feet from the top of bank
on both sides and totals approximately 3.14 acres, all of which lies within the proposed U-2525B
right-of-way.

SITE 4-UT to North Buffalo Creek

This site includes the restoration of 386 linear feet of UT to North Buffalo Creek through a Priority
Il restoration approach. The appropriate dimension, pattern, and profile will be restored to the
channel. The dimension will be corrected by connecting the bankfull stream channel to a
floodplain bench. A C5 Rosgen stream type channel is proposed. The pattern will be re-adjusted
to return the proper pool to pool spacing and radius of curvature to the channel. This channel is
confined along the left bank by the adjacent sanitary sewer line. The right bank is densely wooded.
Therefore, it is necessary for the proposed stream channel to cross over the existing channel
location several times to create the desired pattern. The profile will be corrected and stabilized by
using rock structures. These structures will hold the profile in place and prevent head cuts until the
proper bed material has had a chance to be distributed through the stream channel and vegetation
has had a chance to stabilize the banks. Proposed design parameters for the proposed stream can be
found in the morphological table in Appendix C. The buffer for this channel will extend 50 feet
from the top of bank on both sides and totals approximately 1.01 acres, all of which lies within the
proposed U-2525B right-of-way. Currently, an existing 15 foot wide sewer easement encroaches
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on the left side of the 50 foot wide buffer.

SITE 5-UT to North Buffalo Creek

This site includes the relocation and restoration of 362 linear feet of UT to North Buffalo Creek
with a Priority Il restoration approach. The stream will be relocated outside of the fill slope of the
proposed roadway. The appropriate dimension, pattern, and profile will be constructed on the
relocated channel. A Rosgen type C5 channel is proposed for this stream. A lower belt width ratio
is proposed due to the urbanized watershed with potential for flashy flows. The proposed channel
profile will be stabilized by rock structures. The structures will provide stability and allow time for
native bed materials to be transported through the newly constructed stream and for vegetation to
stabilize the banks. Proposed design parameters for the proposed stream can be found in the
morphological table in Appendix D. The buffer for this channel will extend 50 feet from the top of
bank on both sides and totals approximately 0.91 acres, all of which lies within the proposed
U-2525B right-of-way. An existing 15 foot wide sewer easement will make a perpendicular
crossing of the stream near the culvert inlet.

During the “4C” Meeting held on March 21, 2013 there was a discussion about the “potential
road” shown on the plans at Site 5 and if NCDOT could acquire right of way between the road and
mitigation site. There is a no future road planned at this location. That information was from old
plans and has been removed from the plans.

5.0 PERFORMANCE STANDARDS

An As-built will be submitted within 60 days of completion of the project. The As-built will
document changes in the dimension, pattern, profile, vegetation plantings, and structures of the
constructed channels.

Success for vegetation monitoring within the riparian buffer areas are based on the survival of at
least 260 stems of five year old trees at year five. Assessment of channel stability will be based on
the survival of riparian vegetation and visual observation of channel dimensions, pattern or profile
as well as inspection of in stream structure.

6.0 MONITORING REQUIREMENTS

All of the mitigation sites will be monitored according to the April 2003 Stream Mitigation
Guidelines. The following components of Level 1 monitoring will be performed each year of the
5-year monitoring period: reference photos, plant survival (identification of specific problem
areas, 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 60 days after completing the monitoring.

7.0 OTHER INFORMATION: STREAM REFERENCE RESTORATION STUDIES

A reference reach is a stream segment that represents a stable channel within a particular valley
morphology. A stable stream is defined as a stream, which over time and in the present climate
transports the flows and sediment produced by its watershed in such a manner that the dimension,
pattern, and profile are maintained without either aggrading or degrading (Rosgen, 1996, 1998).

The methodology used for the reference reach analysis consisted of the following tasks: (1)
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identify reference quality sections of the project reaches that could be used for dimension and/or
pattern analysis, (2) identify nearby reference reaches that have been previously located and
surveyed and can be used to provide pattern data, (3) survey and classify the stream morphology
for the on-site reference reaches, and (4) develop dimensionless ratios based on reference reach
data and past project data under similar morphological conditions.

Several locations were identified and surveyed (Appendix C) within the project reaches where
stable bankfull features had developed and provided information regarding bankfull dimension.
These locations were identified by the presence of a consistent bankfull indicator, typically a well
formed bankfull bench, and stable, vegetated stream banks. Cross-section surveys were conducted
in these locations to evaluate stream dimension. The bankfull cross-section areas were then plotted
versus drainage area and compared to published Rural Piedmont regional curve data, provided by
the North Carolina Stream Restoration Institute (SRI1) (See Appendix C-Figure 3).

As illustrated in Figure 3, the cross sectional areas surveyed at stable on-site reference reach
locations correlates with the Rural Piedmont Regional Curve Data. Also, three of the four off-site
reference reach locations correspond with the Rural Piedmont Regional Curve Data. More
consideration is given to the cross sectional data gathered at stable reaches on-site because they
more accurately reflect the conditions that will provide stability for that particular stream’s flow
regime. The three off-site reference reaches that correlate with the Rural Piedmont Regional
Curve Data have been used previously in other natural channel designs. The stream designs were
based on the collected data since this data was verified by the Rural Piedmont Regional Curve
Data.

Shear stress calculations were completed for all reaches and are included in Appendix D. The
data shows that the shear stresses for the proposed designs will be able to move the bed material of
the streams. Shear stress is reduced on Sites 2 and 5, and slightly increased on site 4. Although
most reaches have decreases in shear stress, incorporation of in-stream structures for grade control
is implemented on all reaches. This is especially important since all restoration/relocation sites
will be excavated on new location and will not immediately have the properly sorted materials
transported in from upstream immediately after construction. Constructed riffles and harvesting
of existing bed material will be used to the extent feasible to provide this immediate supply of
properly sorted bed material.

8.0 DETERMINATION OF CREDITS

NCDOT proposes to supplement mitigation provided by EEP with 2055 feet of onsite stream
mitigation. All of the proposed mitigation sites exhibit some form of degradation. Site 2 and Site
5 include relocation of the channels that would be under fill slopes of the original roadway design.

Based on field and meeting discussions with agency representatives and per the NCDOT plans and
401/404 permit application for U-2525B; NCDOT proposes a 1:1 mitigation ratio for a total of
2055 feet of stream credits.

An as-built report will be submitted within 60 days of completion of the each mitigation site to
verify actual mitigation areas constructed and planted. The success of the mitigation areas and
determination of final credits will be based upon successful completion and closeout of the
monitoring period.
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8.1 CREDIT RELEASE SCHEDULE
NCDOT proposes immediate, full release of the proposed mitigation to offset the unavoidable
impacts associated with U-2525B.

9.0 GEOGRAPHIC SERVICE AREA
The proposed Geographic Service Area (GSA) for the mitigation sites is composed of the 8-digit
Hydrologic Cataloging Unit (HUC) 03030002.

10.0 SITE PROTECTION INSTRUMENT

The mitigation areas are within the NCDOT Right-of-Way for the project. They will be managed
to prohibit all use inconsistent with their use as mitigation properties, including any activity that
would materially alter the biological integrity or functional and educational value of the sites,
consistent with the mitigation plan.

The sites will be placed on the Natural Environment Section’s (NES) Mitigation GeoDatabase.
This database is provided to all NCDOT personnel as a record of mitigation sites and their
attributes, including prohibited activities. NCDOT is held by virtue of the permit associated with
these mitigation sites and the associated roadway impacts to protect the sites in perpetuity.

11.0 MAINTENANCE PLAN

The mitigation sites will be held by NCDOT and placed on the NES Mitigation GeoDatabase.
Once monitoring is completed and the sites are closed out, they will be placed in the NCDOT
Stewardship Program for long term maintenance and protection.

If an appropriate third party recipient is identified in the future, then the transfer of the property
will include a conservation easement or other measure to protect the natural features and
mitigation value of the site in perpetuity.

12.0 LONG TERM ADAPTIVE MANAGEMENT PLAN

The sites will be managed by NCDOT according to the mitigation plan. Encroachments into the
areas will be investigated and appropriate measures taken to minimize any negative effects. In the
event that unforeseen issues arise that affect the management of the site, any remediation will be
addressed by NCDOT in coordination with the Interagency Review Team.

13.0 FINANCIAL ASSURANCES

NCDOT is held by permit conditions associated with U-2525B to construct, monitor, and steward
the mitigation sites. NCDOT has established funds for each project and within each Division to
monitor mitigation sites and protect them in perpetuity.
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GENERAL NOTES

ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE FOLLOWING STANDARDS:

A) NORTH CARCLINA DEPARTMENT OF TRANSPORTATION "STANDARD SPECIFICATIONS FOR ROADS
TRUCTURES, DATED JANUARY 2012, AND ANY SUPPLEMENTS THERETQ ISSUED PRIOR TO THE
DATE OF RECEIPT OF BIDS

B) NORTH CAROLINA DEPARTMENT OF TRANSPORTATION *ROADWAY STANDARD DRAWINGS, ENGLISH®
DATED JANUARY 2012, AND ANY SUPPLEMENTS ISSUED THERETO PRIOR TO THE OATE OF RECEIPT OF BIDS.

ALL RIGHT OF wAY CORNER MARKERS OR FENCING SHALL BE PLACED BY OTHERS AS NECESSARY,

THE CONTRACTOR 1S RESPONSIBLE FOR AVOIDING ANY DISTURBANCE OR DAMAGE TO_EXISTING UTILIT
égg SHALL BE RESPONSIBLE FOR IMMEDIATELY REPAIRING ANY DAMAGES AT A COST INCIDENT TO TH

ABANDONED SECTIONS OF THE EXISTING CHANNEL SHALL BE FILLED TO THE MAXIMUM EXTENT FEASIBLE
WITH MATERTAL EXCAVATED ON-SITE. THIS EXCAVATED MATERIAL SHALL BE STOCKPILED ADJACENT TO
THE REACHES OF CHANNEL OR DITCHES TO BE BACKFILLED

THE CONTRACTOR MAY UTILIZE THE DESIGNATED STAGING AREA AND THE AREA INSIDE THE PROPOSED
RIGHT OF WAY FOR STAGING ANO STOCKPILING EQUIPMENT AND MATERIALS.

THE STREAM SHALL BE CONSTRUCTED IN ACCORDANCE TO THE TYPICAL SECTIONS.

SUBSURFACE PLANS: NO SUBSURFACE PLANS ARE AVAILABLE ON THE PROJECT. THE CONTRACTOR SHOULD
E HIS OWN INVESTIGATION AS TO THE SUBSURFACE CONDITIONS

ROADWAY STANDARD DRAWINGS
(REV. JANUARY 2012)

THE FOLLOWING ROADWAY STANDARDS AS APPEAR IN *ROADWAY STANDARD
WINGS® - ROADWAY DESIGN UNIT - N.C. DEPARTMENT OF TRANSPORTATION -
RALEIG N.C.., DATED JANUARY 2012 AND THE LATEST REVISION THERETO
ARE APPLICABLE TQ THIS PROJECT AND BY REFERENCE HEREBY ARE CONSIDERED
A PART OF THESE PLANS»

[ES
IS

CONSTRUCTION SEGUENCING

THIS STREAM MITIGATION PROJECT CONSISTS OF THREE S .
THE CONTRACTOR MUST COMPLETE THAT SITE BEFORE MOVI WOR K CREWS AND EGUIPMENT TO A
DIFFERENT SITE, UNLESS APPROVED TO DO SO BY THE ENGINEER

LAYOUT LOCATION QF THE NEW STREAM CHANNEL. CONSTRUCTION EASEMENT LIMITS, AND G
STAKES. THE ENGINEER MUST INSPECT AND APPROVE ALL LAYOUT WORK BEFORE CONSTRUCTION MAY BEGIN.

MOBILIZE EQUIPMENT AND MATERIALS TO THE SITE.
INSTALL CONSTRUCTION ENTRANCE PER EROSION CONTROL PLAN.

ESTABLISH STAGING AREAS AND MARK CONSTRUCTION EQUIPMENT ACCESS LOCATIONS WITH VISIBLE
MARKERS. CONSTRUCTION EQUIPMENT SHALL BE CONTA INED WITHIN THE LIMITS OF CONSTRUCTION AS
DEPICTED IN THE PLANS OR SPECIFIED BY THE ENGINEE

INSTALL TEMPORARY EROSION CONTROL MEASURES.

BEGIN FLOODPLAIN GRADING' INCLUDING EXCAVATION aF BANKFULL BENCHES AT LOCATIONS DEPICTED IN
THE PLANS AND AS RECTED BY THE ENG STOCKPILE MATERIALS IN AREAS DESIGNATED ON THE

LANS. KEEP SOIL SEPARATE FROM OTHER STOCKPILE MATERIAL. TOPSOIL MATERTAL WILL BE USED
LATER ON FLOODPLAIN

TOPSOIL SHALL BE EXCAVATED AND STOCKPILED SEPARATELY FROM THE WASTE MATERIAL SO THAT IT CAN BE
PLACED B N THE FLOODPLAIN ONCE GRADING IS COMPLETE PAYMENT L._BE MAl

&EE ONCE WORK BEGINS ON_A STREAM SITE,
GIN

FOR THIS EXCAVATION. OVER- EXCAVATE FLOODPLAIN AND FLOODPLAIN SLOPES T0 A DEPT H OF 6' BELOW FINAL
GRAD P E 6' OF TOPSOIL 1O FIL| R-EXCAVATION SHOULD BEGIN 3° FROM TOP OF
BANK AND NO TO EXCAVATION LIMITS. SEE TYPICAL SECTIONS 8]

FOR DETAIL.,
INSTALL IMPERVIOUS DIKES AND PUMP AROUND SYSTEM TG PUMP STREAM DISCHARGE ARQUND THE IMMEDIATE
WORK AREA AS NECESSARY.

CONSTRUCTION SHALL PROCEED IN SUCCESSIVE REACHES WITH THE UPSTREAM REACH BEING COMPLETED

OR TQ INIT ING CONSTR CTION OF THE ADJACENT DOWNSTREAM REACH, EACH REACH SHALL BE LIMITED
IN LENGTH TO WORK T CAN BE COMPLETEO BEFORE ALLOWING WATER TQ FLOW THROUGH THAT REACH.
COMPLETION OF A REA CH SHALL CONSIST OF CHANNEL CONSTRUCTION, FL.OODPLA GRADINGv IN-STREAM
STRUCTURE INSTALLATION. BED MATERIAL INSTALLATION, AND ERQSION ONTROL ASURES. CONSTRUCTION
EHAHECESSERYE IN THE DRY, WITH THE CHANNEL FLOW PUMPED AROUND THE REACH UNDER CONSTRUCTION

AT THE END OF EACH DAY’S CONSTRUCTION WORK, THE CONTRACTOR SHALL SEED ALL DISTURBED AREAS
AND COVER THE STREAM BANKS AND BANKFUL BENCHE WITH COIR FIBER MATTING. IN ADDITION, THE
CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING ALL TEMPORARY EROSION CONTROL MEASURES

ON A DAILY BASIS THROUGHOUT THE CONSTRUCTION PROCESS.

ONCE NEW CHANNEL CONSTRUCTION 15 COMPLETE. THE CONTRACTOR SHALL INSTALL STREAM PLUGS T
DIRECT STREAM FLOW 0 THE NEW CHANNE CONTRACTOR SHALL T Lt IN HEEﬁBANDONED

EL. F W
WHERE THIS IS NOT POSSIBLE, THE CONTRACTOR SHOULD GET APPROVAL FROM THE ENGINEER BEFORE
DIRECTING FLON INTO THE NEW STREAM CHANNEL..

AFTER ALL IN-STREAM WORK IS COMPLETED, THE CONTRACTOR SHALL REMOVE TEMPORARY EROSION
CONTROL MEASURES ANO TEMPORARY STREAM S AND SCARIFY MPACTED AREAS A
EEATHEEE GINEER, ALL PORTIONS OF THE SITE SHALL BE STABILIZED WITH TEMPORARY EROSION CONTROL
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CONVENTIONAL PLAN SHEET SYMBOLS

Subsurface Utility Engineering

WATER:
Water Manhol @
BOUNDARIES AND PROPERTY: ot i p
. er (<3
State Line
County Line RA]LROAD:S.‘ Wafer Valve ®
s EXISTING SIRUCTURES: Water Hydrant P

Standard Gauge

Township Line " CSX TRANSPORTATION.

City Lino RR Signal Milepost . “w?sr ' .MAJOR. Recorded WG Water Line
R’ ation Li Switch : — Bridge, Tunnel or Box Culvert Designated WG Water Line (SUEH—— ~—~—v—— -~
—_— e s SWITCH 4
Peserva lc:-n tne RR Abandoned e e e Bridge Wing Wull Head Wall und End Wall - j coNe Wy ( Above Ground Water Line ————————— A/G Water
roperty Line ) . )
Existing Iron Pin 2 RR Dismantled MINOR
Prog c : » Head and End Wall /TN TV: )
roperly Corner ] g RIGHT OF WAY: Pipe Culvert TV Satellite Dish — X
::r ope!r;); Monume:: b é Baseline Control Point 0 Footbridge > < TV Pedestal k
E:."f :quenci Number Existing Right of Way Marker A Drainage Box: Caich Basin, DI or JB ——— [Jee TV Tower ®
. 15 ‘”gd ‘:‘/Ce "";r . i Existing R?ghf of Way Line o - Paved Ditch Gutter — - WG TV Cable Hand Hole — &
Pljopose d 'C: v.en L ;(re enee Proposed Right of Way Line N\ Storm Sewer Manhole ® Recorded WG TV Cable
ropose ain Link Fence ) 2 Proposed. Right of Way Line with @ A Storm Sewer Designated UG TV Cable (S.U.E#j————— ~———w———-
Proposed Barbed Wire Fence fron Pin and Cap Marker : . ih . )
Existing Wetland Boundary e Proposed Right of Way Line with @ @ Recorded WG Fiber Optic Cable
. Concrete or Granite Marker UTILITIES: Designated UG Fiber Optic Cable (S.U.E*— -~ —~wr- — —
Proposed Wetland Boun§ary Existing Control of Access - :g: POWER:
EsttSng Endangered Animal Boundary T Proposed Control of Access — Existing Power Pole ) GAS:
Exnsfmg E_ndupgered Plant Boundary Exisﬁng ‘Easement Line ——f——— Proposed Power Pole o Gas Valve o
BUILDINGS AND OIHER CULTURE: Proposed Temporary Construction Easement - —E Existing. Joint Use Pole 4 Gos Meter 0
Gas Pump Vent or U/G Tank Cap - - 0 Proposed Temporary_ Drainage Easement—— TDE Proposed . Joint Use Pole b Recorded WG Gas Line —
Sign H Proposed Permanent Drainage Easement —— PDE Power Manhole ® Designated WG Gas Line (S.U.E*) e e o
Well - g Proposed Permanent Utility Easement PUE Power Line Tower - X Above Ground Gas Line A6 Sos
Small Mine R ) '
; . ; Power Transformer
: ) ROADS AND RELATED FEATURES: ' ‘
Foundation — eting Edgs of Favomont ' UG Power Cable Hand Hole M SANITARY SEWER:
I Xistin e of Pavémen ‘
Area Oufllne S— Exist g c gb H-Frame Pole o—o Sanitary Sewer Manhole ®
Cemetery - X '"gd ”;' . . Recorded WG Power Line , Sanitary Sewer Cleanout ®
g l l J I Proposed Slope Stakes Cui —_— T . . \
Bunldmgv — - b P d4 sl bt Stakes Fill £ Designated UG Power Line (S.U.E% ——— UG Sanitary Sewer Line :
School — roposed :pel C: est » . v Above Ground Sanitary Sewer A6 Sonitory Sewsr
Church oty ‘F roposed W o8 :xr I“mp {2 TELEPHONE: Recorded. S§ Forced Main Line
- Existi t i o .
Dam Fxisting Metal Guardrai Existing Telephone Pole -»- Designated S Forced Mdin Line (S.UEY — — - — e ——-
: . Proposed Guardrail Tt b d Telabhone Pol o
/ . L : ropose elephone FPoie
HYDROLOGK Existing Cable Guiderdil a1 P P .
Stream - or Body of Water o . Telephone Manhole @ MISCELLANEQUS:
Proposed Cable Guiderail it -
Hydro, Pool or Reservoir R o Telephone Booth ] Utility Pole Py
d V i ! : T Equality Symbol S Teleph Pedestal - Utility Pole with Base ]
Jurisdictional Stream : D gs — . : ST ~ felepnone redesia :
v : g Pavement Removal B . - . -
Buffer Zone 1 S — bz 1 . XAXXX Telephone Cell Tower A Utility Located Object )
Buffer Zone 2 L — oz 2 AWGETATIOM’ UG Telephone Cable Hand Hole 2 Utility Traffic Signal Box ®
Flove Atrow . o Single Troo ‘ Recorded UG Telephone Cable Utility Unknown WG Line i
D?sopp‘eqripg Stream Siné]e Shrub — - - o -Designated WG Telephone Cable (S.UE*~— -—-—— T WG Tank; Water, Gas, Oil 1
Spring @ ——~"  Hedge : Recorded WG Telephone Conduit AG Tank; Water, Gas, Oil ]
Wetland . e ¥ Woods Line st Designated UG Telephone Conduit (S.U.EY ——— —re———- WG Test Hole (S.U.E.*) @
Proposed ‘Lateral, Tall Head Ditch S Orchard &6 6 6. Recorded WG Fiber Optics Cable Yo Abandoned According to Utility Records —— AATUR
False' Sump - <> Vineyard Designated U/G Fiber Optics Cable (S.U.E¥ ————vo——~- End of Information EO.L
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DEFTH.

LOG CROSS VANE DETAIL .

NOT TO SCALE

ROTH:
SER ROCK CROSS VANK
DETAIL FOR SFECIFICH

Y0P OF BOULDEA
SIE PROFILYE FON ELEVATION

QBT HEAOER ROCK JAOK 1/3
HIDTH OF FOOTEN AOCK

GF OF NOULDER

1 HEADER RO
SEE FROFILE FOR
!llVA'I’XO

CK; TYP,
BEE PROFILY FOR ELEVATION

HAX, ATEP——
DEPTHEL, O

XOTES:

1. OTEFA TO ER SHORY, FAEQUENT, AND
QLOSELY BPAQED,

2. FOOL SPAGIKQ QHALL BN XKYRRSELY
PROPORTIONAL YO STAEAY SLOPE, GEE
CHARKEL PXOFILE FON 8PACING AKD

ELEVATION

PLAN VIEW

3. ADEQUATE NUNBER OF FOOTER ROULDERS
Y0 NE USED IN ORDER YO KOLD UR YHE
BQULDERS AT READ QF STYEPS DURINQ
HIOH BNEXQY/HIGH FLOW BVEXTA,

4: HINIINN BOULDER @122=30

TOR OF BOULOER
BEH FROFILE FON
ELAYATION £

BACKPILL, TVA,
#87 OTONR, TYP.
QOTER MOCK, TYA.

Ry
% e ROOL_DEATH
95K PRCFILE

MOEKS IN YANK ARN SHOULD
KOTK=E QARFED OF HAYE ANY
SIONIFXCANT QPACES

A AND 3 AYFRAR

] ¥
Fo0L, TYR. 4 TOF OF QUOTEXTILE

SECTION A-A

STORMWATER STEP POOL PROTECTION STRUCTURE

NOT TO &CALE




PREPARED N TNE CEFICE OF: PROJECY REFERENCE NO, SHEET NO,
U25258 OSH-28B
HEAD OF BURY BOULDERS 0.1' BELOW BED - Klm]e Hom o e
ELBVATION POINT RIFFLE  fon. THIveEss Vi ]
X i “Illl‘
108 SRt R n and Assoc:ates INC. | omeiige, 1
s AYD NO. B7 8roKe P.0, BOX 3 8 7_RALEIGH, NORTH CAROLINA 27636 éas' | APPROVED Br:
PHONE: (919 677-20 FAX: (910) 6772050 _
' A ROCK CRQ8S_ VANE OR NC LICENSE F—0102 H sm’ ! |
I TN HOULDERS (8EE PLAH 00 Sd
B A% RO U-25258 N %@f .
mFRE s ARQUIAEd) ON S E MITIGATION W, S OATE:
' HINTHUN TY .0 |
T UILF 0 D COUN |
0ULDRRE ; ROOT, AD
8EE NOTE . T0P OF BAN
OR 81ZK) : SECTION A-A FLOOD PLAIR COIA FIBER HATTIN K\
: Dmax (SEB _GHANNSL
¢ i ¢ corn FIRER A PIoAL DaTATLE) : BANKEULL 8TAGE
HATTING (TYP.) BOULDERS
! 1/9 Dnax . //
v
ROOT WAD TO B /
ot P IR il e
Eéug Laacigggngigﬁ L SxNTER BOULOEN. 38 DRIVE POINT METHOD 1NTO THR STAGAN
Arma TOE o AiFeLe 457 GTONE ROOT WaD FOOTER BOULDERS
THEN O ADDITIONAL 4 SECTION B-B 5.0' - 8.0' LONG,
BOULDERS ARK NEGEGBARY ) e 1.0’ HIN. DIANETER CTION A-A
HE R T d ONAY GEOTEXTILE 13 HOH. THICKNESS WELL SECTION A-A
; GRADED HiIX oF cLAta AT
COIR Eobvenn D i nE R TR AL
um‘:uo (rvp) $/3 Dax '
o
PLAN VIEW
HoTES:
ONIENT RODY WADR HO THAT THE BIREAN FLOW MEKYS THE ROOT WAD
STRATQHT ON, DEFLECTING THE WATER AWAY FROM THE BANK.
SECTION C-C HETHODS OF THBTALLATION! :
NoTE DRIVE POINT METHODI
1 aoumnu GHOULD BE NATIVE STONES
GHOT ROCK, ANGULAR AND OBLONG, SHARPEN THE END QF THE L0a BEFORE DREVING" AT A DOWNWARD
w TH AN AXIS' APPRONIHATELY ANGLE INTO THE WANK. IOULUER SHOULO BE FLAGED OH EAUH Blos
4lLxa'Wxa'D OF THE ROOY WAD TO RIN IT IN PLACH. THE BOULDERS SHALL BE
- 2. HOT AL GONSTRUGTED RIFFLES REQUIRE APRROXIHATELY 2' X 3" X 4',  ONB-THIRD OF THE RGOT
A RCK cAQ8e VANE O THE TOE of Rifrie. JAD SHOULD REMAIN RELGW NORHAL BAGE FLOW CONGITIONS.
CONSTRUGTED RIFFLE DETAIL 3. IF KO ROCK CROSS VANE I8 PROPOSED PLAN VIEW
R T 10k OF RERKLE 10 SECURE - CONSTAVOTED TRENCHING METHOD TREAGHINA HETHOD!
hor To acALE RIFILE DATERTAL: IF THR ROOT WAD CANOT BE DAIVEN INTO THE BANK OR THE BANK NEEDS
To BE ECONSTAUGTED, THE TARNGHING HETHOD 8HQULO 8E UsRD. = Tiis
i T DR G S B
:AJK?ULL m‘cﬁm BAM{,LL HEADER ROCK ,TYP: o SET HEADER RGCK BACK ELEVATZON OF CRO8S ROCK ORDERREATH THA HODY WAL TH A TRENGH EXCAVATED PARALLEL TO Tif
el s e ApStEmaL o 1/ aCtn i oh k. deing o e e
— FLOW OF THE FOOTER ROCK -’,'-52”530"““ 14 HaLF or 8HOULD BE ABFHOXINATELY 2’ X 3’ X 4',  ONE-THIRD OF THE ROOT
o R LOTORE A8 snowu - FAS §HoULD NERATN BELGW NORUAL BASK FLOH COROTTIONS.
f S | ST A RN R THE PROFILE.
- o\ NG NG Ity ) I R S N, S — e
- SN
/ ~ :
\
4 XS - 4 SACKPALL, TYP: . EXCAVATED POOL ROOT WAD DETAIL
! = ,.EE ¢ ol #57 STONE, TYP. ANRRULL HOT To G0ALE
! B TEg " |E \ R HIDTH
: 3
' : X \ 3 FOOTER ROCK, TYP
NI EXCAVATED TRENCH r
Nl e B T L
] FLOW SIGNIFICANT SPACES
\ GEOTEXTILE - QEOTEXTILE
2 \ SECTION A-A . . -
- POOL - T ANE ARM INTO ﬁ 10 Ex:sugg qnoun
HEADER ' BANKFULL B::K::LL BLEVATION EXISTING~\ 988 PLAN ShiAT § ’2§§5t5 Sﬁ g g ggi gAY
ROCK N - i PAOPOSED GROUHR Quﬂ Z0NTAL LCATEON ' SHOWA
rooTER POOL EXCAVATED PER -~ - N FLAH VIEW,
5 ROGK DIRECTION OF ENGINEER =
Uy Y . y lAHKFULL mcu (WIDTH VARIES AS SITE ALLOKS, BEE PLAR SHEET)
= CROSS : FILL QAP NOULDERS
KEY IN VANE TO BANK — . g
MINIMUM OF &' AT AN BAGKFILL ! 3 Eé; 359 3‘%!{ A" RATORAL TP
Ekﬁ&éﬁfeﬂosagf'faﬁgw QSJYS*ONE TEXTILE RD Y ) Fi
QEOTE 2
LOWER PROPOGED QROUND FILbR/VARRYLORR8: A8y svonn
PLAN VIEW 9.6m MININUR nocKe I YANE AR 8HOULD BOULDARS. PLACE LARGEA BOULDERS <
NOT BE QAPPED OR HAVE ANY BOULORRD, PLACE LARaER 20 QEOTEXTILE
. 919“:""“"7 SPACES FaoTEs BOULOBRG. BELAH-BoTTOR FOOTER _BOULDERS
SECTION B=B ) ELEVATION OF annuaLl)’ - ALACE FOOTER
BOULDERA ARE TO B BOULDERS BELOW
ENGINEER PRIOR T0 :NmLLmon. IHVERT OF CHANNEL
BOULDER SIZE DATA CHART | HOTES: .
| BOULDER DIMENSIONS . DEEPEST PART OF POOL TO BE !N LINE WITH WHERE
REAGH AEIGHT | WIDTH [LENGTH ! VANg ARM TIES INTO BANKF
BITE 2 REAGH 1] 2' 3 Y 2. DO NOT EXCAVATE POOL 700 GLOSE T0 FOTER BOULDERS.
STTE 2 FEAGH 2 | @ y 7 3. GLASS "A" STONE CAN BE us:n TO REDUCE V0IDS
s . - . BETWEEN HEADEAS AND FOOTERS
: SITE 4 2 a 4 4, COMPACT BANKFULL TO EXTENT POSSIBLE OR AT THE
; BITE & 2 7 [y DIRECTION OF THE ENGINEER,
: 5. POOL DEPTH SHOULD BE 2 T0 3 TIMES BANKFULL DEPTH,
NOTE: THESE DIMENSIONS SPECIFY
: THE MININUNM BOULDER 81ZE ROCK A VANE DETAIL BOULDER TOE PROTECTION
: NOT TO BCALE NOT To 8CALE
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1/3 2/a HEAGER ROCK ,TYP SET HEADER ROCK BACK i o 1
BANKFULL BANKFULL — 8EE FROFILE FOR A HININUE OF 1/3 WIDTH ana Associates, inc ST CARS,
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' EXCAVATED POOL oy
- FLOW raoTen RocK, TR, GUILFORD COUNTY J
8YONE l ROCKS XN VANE ARM BHQU
NOT BE _OAPEED ON HAVE ARY - . UNGOMPACTED
- ROGK VARR CONBTRUGTION SIGHIFICANT EPACES BACKFILL  \
FABRIC QEOTEXTILE NOTES
A SECTION A-A 1) CHANNEL BLOCK SHALL BE INSTALLED IN ACCORDANCE WITH THE
TI8 VAKR AN IKTO PROJECT SFECIFICATIONS,
TIR ANR AMM THTO 2) BLOCK SHOULD BE INSTALLED AT THE INTERFAGE BETWEEN EXISTING
BANKFULL, CHANNEL AND PROPOSED CHANNEL,
“ /‘“25@5" 3) BOTTON OF BLOCK SHOULD BE A WENIWUM OF 2.0’ BELOW THE INVERT
~ 7 — .
BER -DIRECYION - 4) BLOCK SHOULD EXTEND A MINIMUM OF 2,0’ BEYOND THE LIMITS OF THE O ATED
OF ENOINEER EXISTING STREAM GHANNEL,
KEY I VANE 70 BANK 8) INSTALL EROSION CONTROL MATTING AND SEED IN ACCORDANCE WITH
ELEVATION BQUAL 70 THE PROJEGT SPECIFICATIONS IMNEDIATELY AFTER GRADING,
BANKFULL OR SLTQNTLY , §) CONPACT BACKFILL TO EXTENT POSSIBLE R AT THE DIRECTION OF
LOWER 3 ROCKS .
PLAN VIEW e e AACKS XN VANE ARM GHOULD

HOT BE QAPRED OR HAVE ANY
SXANIFXCANT 8PACES

SECTION B-B

BOULDER 817 DATA GHART ’ HOTEG! ) UNCOMPAGTED
| _BOULDER DINENA
s T e e pamonn L, SN
SITE 2 AEAGR 2| @ 7T 3. 00ADS "A" BYONE CAN NE JsED 7O AHDUCE vOzD8 ) SPECIFIED IN PLANS L (1:8M) ] 10" (3.0m), | FINISH GRADE_}
e - e +. SRS ASOEL Ho IR oanus on v O o ey : ’
8. POOL DEPTH BHOULD BE 2 T0'9 TIHES BAKFULL DEFTH, OF EXTSTING CHANNEL FLOW V

KOTE: mEBE DIMENGIOHS SPECIFY

>

T
RS

\{\_ =
>

9

SN

e
S
>

(2 %

E MINIMUM BQULDER 8IZR
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INVERT \ AN

COMPACTED
BACKFILL

COMPACTED
ROCK \N{WATI‘olsEcALEDETAIL | } BACKFILL SECTION A-A HPERVIOUS SELL
WATERIAL (SEE PROJEGT

SPECIAL PROVISIONS)
HEADER ROCK, TYP
8EE PROFILE FOR

| HLBVATION SET HEADER ROCK BACK
2/3
BANRRULL AN FLOW QEOTEXTILE~ A MININUN OF 1/3 WKDTH
WIDTH WEDTH — = : OF FOOTER ROCK
\Q\é)?‘?/??/ 2/ // 7 o RRIT0 g I vy

BURY ERD OF
H LOG YANE INTO
4

BACKFILL, TYP.
CHARNEL BED,
MIN. &

BXCAVATED POOL
FOOTER ROCK; TYP.

EBAMKFULL

) . ROCKS SHOULD NOT BE
R LOW \ . GAPPED OR HAVE ANY
} -3

S8IGNIFICANT 8PACES
pses o
OBEOTEXTILE CONSTRUGTION

SECTION A-A

2 TIE VANE AR INTO
Awu”‘—\ BARKFULL ELEVATION

HEAUBR ROCKS, TYR.

15.0' MIN.
LENGTH

’
POOL EXCAVATED PER]

LA
DIRECTION OF BNQINEER 3

GTIoN o o KEY IN VAKE TC BANK
MINIHUN OF @' AT AN
ELEVATION EQUAL TO

BED
BANKFULL OR BLIGHTLY
LOWER

BACKFILL, TYF:

HEADER ROCK
PLAN VIEW 437 BTONE, TVP; agoTENrILE gﬁgﬁks "
CHANNEL
SECTION B-B
BOULDEA 4178 DATA ORART o . %
~—1_BOULDER DIRENBIGHE
1. DEXPRAT PART OF POOL Y0 NE IH LINE WITH WHERE
REACH HEIGHT | WIDTH [LENGTH E ARM TIES INTO BANKFULL. 9 <9
SIYE 2 REAGH 1] 2’ . 2. 30 K0T EXCAVATE POOL 100 GLOSE TO FOOTER HOULDERS. . EXTEND CHANNEL BLOCK <
GI7E 2 REACH 2 | 2’ [l 4 a. %ﬁgiwe%ggg oax B8 aep 70 REDUCE YO1DA . MIN. OF 2.0' BEYOND LIMITS
BITE 4 £ 3 4. COMPACT BAGKFILL TO EXTENT FOSBIBLE OR AT THE OF EXISTING CHANNEL
8ITE 8 2 3 4 DIRECTION OF THE ENGIKEER.
8. POOL DEPTH SHOULD BE 2 TO'a TINES BANKFULL DEPTH,

NOTE: YHESE DIMENBIQNO 8PECIFY . L N VIE
LOG VANE DETAIL

HOT TO BCALE

STREAM PLUG

NOT TO SCALE .




NOTES:

1) Al excavation shall be parformed In only dry or Isalnlad
seclions of channel,

2) Impervious dikes are to be used to isclais work from
stream flow when nacess

3) Aligroded areas shail be mblllud within 24 hours.

4} Malntenance of stream flow operotions sholl ke Incldantal
to the work, This Ingludes polysthylens
sheetlng, diverslon plpes, pumps and heses,

5) Pumps and hoses shall be of aufficiclent size to dewater
ths work area. :

SEQUENCE OF CONSTRUCTION FOR PUMP AROUND OPERATION
1, INSTALL SPEGIAL STILLING BASIN(S).

2. INSTALL UPSTREAM PUMP AND TEMPORARY FLEXIBLE HOSE,

3. PLACE UPSTREAM [MPERVIQUS DIKE AND BEGIN PUMPING
OFERATIONS FOR STREAM DIVERSION.

4, PLACE DOWNSTREAM IMPERVIOUS DIKE AND PUMPING

AFPARATUS. DEWATER ENTRAPPED AREA, AREA TO BE DEWATERED
SHALL BE EQUAL TQ ONE DAY’S WORK,

8. PERFORM STREAM RESTORATION WORK iN ACCORDANCE WITH
THE PLANS,

-3 EXCAVATE ANY ACCUMULATED SILT AND DEWATER BEFORE
REMOVAL OF IMPERYIQUS DIKES, REMOVE IMPERYIOUS DIKES,

PUMPS, AND TEMPORARY FLEXIBLE HOSE, (DOWNSTREAM
IMPERVIOUS DIKES FIRST),

7. AL GRADING AND STABILIZATION MUST BE COMPLETED IN ONE

DAY WITHIN THE PUMP AROUND AREAS BETWEEN THE IMPERVIOUS
DIKES, THE IMPERVIOUS DIKE LOCATIONS AS SHOWN ON THIS
SHEET ONLY SHOW THE UPPER AND LOWER EXTENT OF WORK FOR
FACH STREAM SEGMENT. THE CONTRACTOR IS RESPONSIBLE FOR

DETERMINING THE LOCATION OF THE IMPERVIOUS DIKE(S) FOR
EACH DAY'S WORK,

8, REMOVE SPECIAL STILLING BASIN(S) AND BACKMILL. STABILIZE
DISTURBED AREA WITH SEED AND MULCH.
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EXAMPLE OF PUMP-AROUND OPERATION

SPECIAL STILL!NG BASIN

LS B PR PECIAL
ROVISI N_I)

SEE NCDOT STANDARD
RAWING 1630.06

0.0,
Uil Sfub!llzed Qutlat
Insiaz:duof a Special Stillin
Basin 1§ Pumping Clean Water \

SPECIAL STILLING BASIN
(SEE PROJECT SPECIAL PROVISIONS)

DEWATERING PUMP

IMPERVIOUS DIKE
{SEE PROJECT SPECIAL PROVISIONS]

EXISTING
STREAM
CHANNEL

TEMPORARY

i
I
|
}
|
1
|
FLEXIBLE HOSE 1
1
1
\
!
\
\

IMPERVIOUS DIKE
{SEE PROJECT SPECIAL PROVISIONS)

PUMP-AROUND PUMP
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SUMMARY OF QUANTITIES

DESCRIPTION SECTION |QUANTITIY UNIT ITEM DESCRIPTION

6133000000-N SP 1 LS CONSTRUCTION SURVYEYING FOR MITIGATION
6133000000-N SP 1 LS GRADING FOR MITIGATION
1077000000-E SP 600 TON #57 STONE V
3656000000-E 876 1,250 SY FILTER FABRIC FOR DRAINAGE
3651000000-E SP 975 TON BOULDER

3642000000-E 876 60 TON PLAIN RIP RAP, CLASS A
3649000000-E 876 50 TON 'PLAIN RIP RAP, CLASS B

6133000000-N SP 1 LS DIVERSION PUMPING FOR MITIGATION
6132000000-N SP ] EA LOGS

6132000000-N SP 2 EA ROOTWADS

"FREPARED W TE OFTRE OF, ) PROJECT REFERENCE NO. SHEET NO,
M.—.
- Klmley Horn 0252575»5« ENGINEER R
N and Associates, Inc. | e
P.0, BOX 33068 — RALEICH, NORTH CAROLINA_27636—306 FE e APPROVED BY:
PHONE: (919) 677—2000 FAX: (919) 677-2050 H ‘fed % |
NC LICENSE £—0102 { e LE
-2 )
‘?’? "m’..’-&gb e
ON E MI'PGATION "~f.'!mh,4"',§§’ : oATE:
0 D COUNTY i

SUMMARY OF EARTHWORK

FOR MITIGATION

- MITIGATION
LOCATION | UNCLASSIFIED| mimication | MITIGATION | MITIGATION
EXCAV. | EMBANKMENT| %]
(CUYD) (CuYp) | (cu.YD)
SITE 2 7,304 785 0 6,519
SITE 4 1,369 235 0 1134
SITE 5 1,810 31 0 1,779
SUBTOTAL 10,483 1,051 0 9,432

APPROXIMATE QUANTITIES ONLY, MITIGATION UNCLASSIFIED EXCAVATION, MITIGATION
BORROW EXCAVATION, MITIGATION FINE GRADING AND MITIGATION CLEARING AND
GRUBBING WILL BE PAID FOR AT THE CONTRACT LUMP SUM PRICE FOR “GRADING

FOR MITIGATION",
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MITIGATION IMPACT SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS
Hand Existing | Existing
Mitigation Mitigation Station Permanent| Temp. |Excavation|Mechanized| Clearing | Permanent| Temp. Channel | Channel| Natural
Site Station Mitigation Fill In Fill In in Clearing in SW SW Impacts | Impacts| Stream
No. (From/To) Description Wetlands | Wetlands | Wetlands | in Wetlands | Wetlands| impacts | impacts | Permanent| Temp. Design
(ac) (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft) (ft)
2 Restoration/
(Permit Site #5) | 200+00 to 213+07 Relocation 934 1307
4
(Permit Site #18) | 400+00 to 403+86 Restoration 431 386
5
(Permit Site #20) | 500+00 to 503+62 Relocation 106 10 362
TOTALS: 1471 2055
For impacts associated with the roadway fill slopes, culverts and pipes please see Wetland Impact Summary Sheet
for Site 5, Site 18, and Site 20 on U-2525B NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GUILFORD
COUNTY
WBS - 34821.1.3  (U-2525B)
ATN Revised 3/31/05 SHEET 1 OF1 8/12/2013
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North Carolina Rural Piedmont Regional Curves: Drainage Area
vs. Bankfull Cross-Sectional Area

10000

1000

100

¢ Rural Piedmont
Samples

g Ruiral Plcdmont

Curye

Existing Site

Cross-Sections

Reference

Reaches

i
o

Cross-Sectional Area {square feet)

0.01 0.1 1 10 100
7 quinage Area (square miles}

FIGURE 3: COMPARISON OF REGIONAL CURVE INFORMATION FOR PROJECT
REACHES




REFERENCE REACH MORPHOLOGICAL MEASUREMENTS TABLE

U-2525 On-Site Mitigation — Tributary to Riddicks Creek (KHA)

Variables Reference Reach
1. Stream type C5
2. | Drainage Area (sq. mi) 0.18
3. Bankfull width (f) Mean: 7.9
Range: - [ -
Mean: 0.6
4. Bankfull mean depth (ft) Range: — l -
5.|  Width/depth ratio g[ea“: 13.5
ange: - ] -
. Mean: 4.6
6. | Bankfull cross-sectional area (sq. ft) Range: — [ -
. Mean: NA
7.| Bankfull mean velocity (ft/sec) Range: T -
. Mean: NA
8. Bankfull discharge (cfs) Range: — l —
Mean: 1.0
9. Bankfull max depth (ft) Range: — I —
] Mean: 36.0
10. | Width of floodprone area (ft) Range: T -
11. Entrenchment ratio Mean: 4.6
Range: - | -
Mean: 80.5
12. | Meander length (ft) Range: 640 | 970
13 Ratio of meander length to bankfull Mean: 10.2
"1 width Range: 8.1 | 123
. Mean: 13.4
14. | Radius of curvature (ft) Range: 85 | 220
15 Ratio of radius of curvature to bankfull Mean: 1.7
| width Range: 1.1 | 28
] Mean: 34.0
16. | Belt width (ft) Range: ] -
17.| Meander width ratio Mean: 43
Range: - | -
. . Mean: 1.3
18. | Sinuosity (stream length/valley length) Range: T -
Mean: 0.0022
19. [ Valley slope (ft/ft) Range: T ] -
Mean: 0.0017
20. | Average slope (ft/ft) Range: T -
Mean: 0.0002
21| Pool slope (ft/ft) Range: | 0.0000 | 0.0007
) Mean: 0.1
22. | Ratio of pool slope to average slope Range: 00 | 04
. Mean: 2.0
23.| Maximum pool depth (ft) Range: T -
Ratio of pool depth to average bankfull Mean: 34
24,
depth Range: - ] -
. Mean: 11.5
25. Pool width (ft) Range: — [ —
. . . Mean: 1.5
26. | Ratio of pool width to bankfull width
Range: - [ -
. Mean: 38.3
27. | Pool to pool spacing (ft) Range: 5 ] 78
28 Ratio of pool to pool spacing to Mean: 4.8
| bankfull width Range: 23 [ 99




REFERENCE REACH MORPHOLOGICAL MEASUREMENTS TABLE

U-2525 On-Site Mitigation — Riddicks Creek (KHA)

Variables Reference Reach
1. | Stream type E5
2.| Drainage Area (sq. mi) 0.07
. Mean: 6.6
3.1 Bankfull width (ft) Range: 57 [ 75
Mean: 0.8
4. | Bankfull mean depth (ft) Range: 07 | 08
. . Mean: 8.7
5.| Width/depth ratio Range: 82 | 92
6 Bankfull cross-sectional area (sq. ft) Mean: 5.1
' Range: 40 [ 6.1
. Mean: NA
7. Bankfull mean velocity (ft/sec) Range: — ‘ —
. Mean: NA
8. Bankfull discharge (cfs) Range: T -
Mean: 1.5
9. | Bankfull max depth (ft) Range: 3 | 16
. Mean: 27.4
10. Width of floodprone area (ft) Range: 300 | 340
. Mean: 4.2
11. | Entrenchment ratio Range: 35 | 46
Mean: 32.0
12. | Meander length (ft) Range: 350 | 450
3 Ratio of meander length to bankfull Mean: 4.8
" | width Range: 38 | 68
. Mean: 11.3
14. 1 Radius of curvature (ft) Range: 57 | 188
15 Ratio of radius of curvature to bankfull Mean: 1.7
| width Range: 09 | 28
. Mean: 15.8
16. | Belt width (f} Range: 105 [ 220
. . Mean: 24
17.| Meander width ratio Range: 15 l 33
. . Mean: 1.4
18. Sinuosity (stream length/valley length) Range: T -
Mean: 0.0130
19. | Valley slope (ft/ft) Range: T -
Mean: 0.0093
20. | Average slope (fU/ft) Range: ~ ] -
Mean: 0.0024
21| Pool slope (ft/ft) Range: | 0.0000 | 0.0100
. Mean: 0.3
22. | Ratio of pool slope to average slope Range: 00 | 06
. Mean: 2.0
23, Maximum pool depth (ft) Range: — I —
24 Ratio of pool depth to average bankfull | Mean: 2.3
" | depth Range: - | -
. Mean: 8.1
25. 1 Pool width (ft) Range: — 1 —
. . . Mean: 1.2
26. | Ratio of pool width to bankfull width
Range: - ] -
. Mean: 22.9
217. Pool to pool spacing (ft) Range: 3 | i3
28 Ratio of pool to pool spacing to Mean: 3.5
"| bankfull width Range: 1.1 | 73




REFERENCE REACH MORPHOLOGICAL MEASUREMENTS TABLE
U-2525 On-Site Mitigation — Tributary to Lake Jeanette (NCDOT)

Variables Reference Reach
1. Stream type ES
2. | Drainage Area (sq. mi) 0.15
3.| Bankfull width (ft) yeanﬂ 120
ange: - I -
Mean: 1.6
4. | Bankfull mean depth (ft) Range: 4 | 17
. . Mean: 8.4
- 5. |  Width/depth ratio Range: 71 [ 96
. Mean: 19.4
6. | Bankfull cross-sectional area (sq. ft) Range: 88 | 200
. Mean: 5.6
7. Bankfull mean velocity (ft/sec) Range: ) ‘ %
. Mean: 109.3
8. | Bankfull discharge (cfs) Range: 1007 | 1196
Mean: 2.9
9. | Bankfull max depth (ft) Range: T -
. Mean: 49.0
10. Width of floodprone area (ft) Range: — | —
. Mean: 4.4
11. Entrenchment ratio Range: 41 | 47
Mean: 22.0
12. | Meander length (ft) Range: T -
13 Ratio of meander length to bankfull Mean: 1.8
"|  width Range: - | -
14. Radius of curvature (ft) Mean: 73
Range: - | -
Ratio of radius of curvature to bankfull Mean: 0.6
15. .
width Range: - | -
. Mean: 45.0
16. | Belt width (ft) Range: S~ ] -
17. | Meander width ratio Mean: 3.8
Range: - | -
. . Mean: NA
18. Sinuosity (stream length/valley length) Range: T -
Mean: NA
19. | Valley slope (fi/ft) Range: ~ [ -
Mean: 0.0033
20. | Average slope (f/ft) Range: Z ] -
Mean: NA
21. | Pool slope (ft/ft) Range: i
. Mean: NA
22.| Ratio of pool slope to average slope Range: T -
. Mean: 3.1
23. Maximum pool depth (ft) Range: — I —
Ratio of pool depth to average bankfull | Mean: 2.0
24,
depth Range: - | -
. Mean: 19.6
25. 1 Pool width (ft) Range: ~ ] -
26. | Ratio of pool width to bankfull width  |—vical: 1.6
Range: - | -
. Mean: NA
27. Pool to pool spacing (ft) Range: -
8 Ratio of pool to pool spacing to Mean: NA
"| bankfull width Range: - | -




REFERENCE REACH MORPHOLOGICAL MEASUREMENTS TABLE

U-2525 On-Site Mitigation — Tributary to Rich Fork (KHA)

Variables Reference Reach
1. Stream type B4
2. Drainage Area (sq. mi) 1.12
3. Bankfull width (f) Mean: 152
Range: - [ -
Mean: 1.2
4. Bankfull mean depth (ft) Range: - | —
5.1 Width/depth ratio Mean: 127
Range: - | -
6. | Bankfull cross-sectional area (sq. ft) Mean: 19.0
Range: - | -
. Mean: 5.1
7. Bankfull mean velocity (ft/sec) Range: — ‘ -
. Mean: 96.9
8. Bankfull discharge (cfs) Range: — I —
Mean: 1.9
9.1 Bankfull max depth (ft) Range: T -
. Mean: 23.3
10. Width of floodprone area (ft) Range: = | =
11. Entrenchment ratio Mean: 1.5
Range: - | -
Mean: NA
12. | Meander length (ft) Range: T -
Ratio of meander length to bankfull Mean: NA
13. .
width Range: - | -
14. Radius of curvature (ft) Mean: NA
Range: - 1 -
Ratio of radius of curvature to bankfull Mean: NA
15. i
width Range: - | -
. Mean: NA
16. | Belt width (ft) Range: T -
17. Meander width ratio Mean: NA
Range: - | -
. . Mean: 1.07
18. Sinuosity (stream length/valley length) Range: T -
Mean: 0.0168
19. | Valley slope (ft/ft) Range: S~ -
Mean: 0.0157
20. | Average slope (ft/ft) Range: - I —
Mean: 0.0032
21| Pool slope (ft/ft) Range: | 0.0009 | 0.0065
. Mean: 0.2
22. | Ratio of pool slope to average slope Range: 01 | 04
. Mean: 3.0
23. Maximum pool depth (ft) Range: 23 l 39
24 Ratio of pool depth to average bankfull Mean: 2.5
" | depth Range: 1912 | 328
. Mean: 16.3
25. 1 Pool width (ft) Range: -
. . . Mean: 1.1
26. | Ratio of pool width to bankfull width
Range: - | -
. Mean: 33.1
27.| Pool to pool spacing (ft) Range: 0| %2
28 Ratio of pool to pool spacing to Mean: 2.2
‘| bankfull width Range: 13 | 34
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MORPHOLOGICAL MEASUREMENTS TABLE
U-2525B On-Site Mitigation — Site 2 Reach 1

Variables Existing Channel Proposed Design
1.| Stream type Incised B5 B5
2.| Drainage area (sq. mi) 0.08 0.08
. Mean: 7.8 Mean: 7.2
3. | Bankfull width (ft) Range! T - Range: T -
Mean: 0.7 Mean: 0.5
4. Bankfull mean depth (ft) Range: — l — Range: — I —
5.| Width/depth ratio Iﬁi“g‘; - HI.O - xiag“e - 13,‘5
. Mean: 5.5 Mean: 38
6. | . Bankfull cross-sectional area (sq. ft) Range: T - Range: T -
. Mean: 3.4 Mean: 4.9
7.| Bankfull mean velocity (ft/sec) Range: 51 | 33 Range: -
8. Bankfull discharge (cfs) xiag‘; - 18"6 - Iﬁzag‘:_ - 1’?‘6 -
Mean: 0.9 Mean: 0.8
9. | Bankfull max depth (ft) Range: T - Range: T -
10. |  Width of floodprone area (ft) g;;agr:, — 12|'0 - xiagr:. — 14]'0 -
11. | Entrenchment ratio Mean:. L5 Mean:. L9
Range: - | - Range: - |-
Mean: 27.9 Mean: 63.0
12. | Meander length () Range: | 132 | 511 | Range: | 504 | 756
13 Ratio of meander length to bankfull Mean: 3.6 Mean: 8.8
| width Range: 1.7 | 65 Range: 70 | 105
. Mean: 10.9 Mean: 17.3
14.} Radius of curvature (f} Range: | 7.1 | 17.1 | Range: | 158 | 189
15 Ratio of radius of curvature to bankfull Mean: 1.4 Mean: 24
) width Range: 09 | 22 Range: 22 | 26
. Mean: 12.2 Mean: 12.9
16. | Belt width (f) Range: | 8.1 | 252 | Range: | 113 | 145
. . Mean: 1.6 Mean: 1.8
17. | Meander width ratio Range: 0 | 32 Range: 6 | 20
. . Mean: 1.15 Mean: 1.07
18. | Sinuosity (stream length/valley length) Range: T - Range: T -
19. | Valley slope (fi/ft) }1:;?12:- — 0'0|174 — Igiagr:' — 0‘O|110 —
20. | Average slope (ft/ft) xiagr; — 0.0|151 — Ilg/izagne:' — 0'0!103 —
Mean: 0.0111 Mean: 0.0001
21. | Pool slope (/ft) Range: | 0.0067 | 0.0165 | Range: | 0.0001 | 0.0001
. Mean: 0.7 Mean: 0.0
22.| Ratio of pool slope to average slope Range: 04 | 1 Range: 00 | 00
. Mean: 1.9 Mean: 1.4
23.| Maximum pool depth (ft) Range: 6 | 21 Range: ] -
24 Ratio of pool depth to average bankfull Mean: 2.6 Mean: 2.6
"| depth Range: 22 | 3.0 Range: - ] -
. Mean: 6.7 Mean: 9.8
25.| Pool width (ft) Range: T - Range: -
26.| Ratio of pool width to bankfull width ~ |—acal: 0.9 Mean: 14
Range: - |- Range: - | -
. Mean: 20.0 Mean: 31.5
27. | Pool to pool spacing (1) Range: 126 | 277 Range: 252 | 378
8 Ratio of pool to pool spacing to Mean: 2.6 Mean: 4.4
" | bankfull width Range: 1.6 | 35 Range: 35 | 53




MORPHOLOGICAL MEASUREMENTS TABLE
U-2525B On-Site Mitigation — Site 2 Reach 2

Variables Existing Channel Proposed Design
1. Stream type Incised B5 BS
2.1 Drainage area (sq. mi) 0.10 0.10
: Mean: 5.0 Mean: 7.6
3. | Bankfull width (ft) Range: T - Range: ] -
Mean: 1.0 Mean: 0.5
4. | Bankfull mean depth (ft) Range: T - Range: T -
. . Mean: 5.2 Mean: 13.9
5. Width/depth ratio Range: T - Range: 1 -
. Mean: 4.8 Mean: 4.2
6. | Bankfull cross-sectional area (sq. ft) Range: T - Range: -
. Mean: 4.0 Mean: 4.6
7. | Bankfull mean velocity (ft/sec) Range: 36 | 45 Range: 1 -
. Mean: 19.1 Mean: 19.1
8. | Bankfull discharge (cfs) Range: T - Range: 1 -
. Mean: 1.3 Mean: 0.8
9. Bankfull max depth (ft) Range: — I — Range: T -
. Mean: 8.1 Mean: 12.0
10. | Width of floodprone area (ft) Range: T - Range: T -
11. | Entrenchment ratio Mean:' L6 Mean:. L6
Range: - ] - Range: - | -
Mean: 42.3 Mean: 65.0
12. ] Meander length (f}) Range: 142 | 728 Range: 520 | 78.0
13 Ratio of meander length to bankfull Mean: 8.5 Mean: 8.6
"] width Range: 29 | 147 Range: 68 | 103
. Mean: 9.4 Mean: 17.9
14| Radius of curvature (ff) Range: 50 | 160 [ Range: | 163 [ 195
15 Ratio of radius of curvature to bankfull Mean: 1.9 Mean: 2.4
| width Range: 1.0 [ 32 | Range | 21 [ 26
. Mean: 18.5 Mean: 22.8
16. ] Belt width (f) Range: 90 | 407 | Range: | 163 | 293
. . Mean: 3.7 Mean: 3.0
17. Meander width ratio Range: 1.8 | 82 Range: 21 | 309
. . Mean: 1.19 Mean: 1.06
18. | Sinuosity (stream length/valley length) Range: T - Range: ] -
Mean: 0.0171 Mean: 0.0199
19. | Valley slope (fi/ft) Range: ] - Range: ] -
Mean: 0.0144 Mean: 0.0187
20. | Average slope (ft/ft) Range: T - Range: T -
Mean: 0.0040 Mean: 0.0000
21| Pool slope (fi/f) Range: | 0.0027 | 0.0056 | Range: | 0.0000 | 0.0019
. Mean: 0.3 Mean: 0.0
22. | Ratio of pool slope to average slope Range: 02 | 04 Range: 00 | 01
. Mean: 1.8 Mean: 1.5
23.| Maximum pool depth (ft) Range: 6 | 22 Range: T -
o4 Ratio of pool depth to average bankfull | Mean: 1.9 Mean: 2.7
"} depth Range: 1.6 | 23 Range: - | -
. Mean: 5.4 Mean: 10.2
25.| Pool width (f) Range: T - Range: T =
26. | Ratio of pool width to bankfull width | —oical: L1 Mean: 1.3
Range: - | - Range: - |-
. " Mean: 28.8 Mean: 32.5
27. | Pool to pool spacing (ft) Range: | 240 | 337 | Range: | 293 | 423
28 Ratio of pool to pool spacing to Mean: 5.8 Mean: 4.3
) bankfull width Range: 48 | 68 Range: 39 | 56




MORPHOLOGICAL MEASUREMENTS TABLE
U-2525B On-Site Mitigation — Site 4

Variables Existing Channel Proposed Design
1.{ Stream type Incised B5 Cs
2.{ Drainage area (sq. mi) 0.57 0.57
. Mean: 8.9 Mean: 12.7
3.| Bankfull width (ft) Range: T - Range: ] -
Mean: 1.3 Mean: 0.9
4. | Bankfull mean depth (ft) Range: T = Range: ] -
. . Mean: 6.6 Mean: 13.6
5.| Width/depth ratio Range: S~ - Range: T -
. Mean: 11.9 Mean: 11.9
6. | Bankfull cross-sectional area (sq. ft) Range: ] - Range: T -
. Mean: 2.1 Mean: 2.1
7.1 Bankfull mean velocity (ft/sec) Range: 9 | 23 Range: 1 -
. Mean: 24.5 Mean: 24.5
8. ] Bankfull discharge (cfs) Range: ] - Range: 1 -
Mean: 2.1 Mean: 1.4
9. | Bankfull max depth (ft) Range: T - Range: T -
. Mean: 15.1 Mean: 80.0
10. | Width of floodprone area (ft) Range: T - Range: S~ ] -
11.| Entrenchment ratio Mean: 17 Mean: 6.3
Range: -] Range: -- | -
Mean: 44.7 Mean: 122.0
12.| Meander length (f} Range: | 257 | 583 | Range: | 97.6 | 146.4
13 Ratio of meander length to bankfull Mean: 5.0 Mean: 9.6
| width Range: 29 | 6.6 Range: 77 | 115
. Mean: 33.6 Mean: 33.6
14. | Radius of curvature (ft) Range: 120 | 63.0 Range: 30.5 | 366
15 Ratio of radius of curvature to bankfull Mean: 3.8 Mean: 2.6
‘| width Range: 13 | 7.1 Range: 24 | 29
. Mean: 12.3 Mean: 42.7
16. ] Belt width (f) Range: 74 | 177 Range: 305 | 549
. . Mean: 14 Mean: 34
17. | Meander width ratio Range: | 0.8 | 2.0 | Range: | 24 | 43
. . Mean: 1.22 Mean: 1.08
18. 1 Sinuosity (stream length/valley length) Range: T - Range: ] -
Mean: 0.0029 Mean: 0.0050
19.} Valley slope (ft/ft) Range: ] - Range: T [ =
Mean: 0.0024 Mean: 0.0046
20.| Average slope (f/ft) Range: ] - Range: T -
Mean: 0.0073 Mean: 0.0000
21| Pool slope (fi/f} Range: | 0.0061 | 0.0080 | Range: | 0.0000 | 0.0005
. Mean: 3.0 Mean: 0.0
22. Ratio of pool slope to average slope Range: 25 | 33 Range: 00 | 01
. Mean: 2.7 Mean: 2.6
23. | Maximum pool depth (ft) Range: 35 | 28 Range: T -
24 Ratio of pool depth to average bankfull Mean: 2.0 Mean: 2.8
" | depth Range: 1.9 [ 21 Range: - | -
. Mean: 13.3 Mean: 17.0
25.1 Pool width (ft) Range: ] - Range: T =
26. | Ratio of pool width to bankfull width  |—aci: L3 Mean: 1.3
Range: - [ -- Range: - ] --
. Mean: 24.4 Mean: 70.2
27. | Pool to pool spacing () Range: | 237 | 252 | Range: | 549 | 854
8 Ratio of pool to pool spacing to Mean: 2.7 Mean: 5.5
| bankfull width Range: 27 | 28 Range: 43 | 67




MORPHOLOGICAL MEASUREMENTS TABLE
U-2525B On-Site Mitigation — Site 5

Variables Existing Channel Proposed Design
1. | Stream type E5 C5
2.| Drainage area (sq. mi) 0.51 0.51
3. Bankfull width (f) xf‘g‘; - Hl‘g _ giag‘;‘, 13|'7
Mean: 1.1 Mean: 1.0
4. | Bankfull mean depth (ft) Range: - Range: T -
5. Width/depth ratio Iﬁf";“e - 1()['4 Il:’;f]ag‘; - 1‘1'1
6. | Bankfull cross-sectional area (sq. ft) }1:: c;agt:::‘ — 13|'3 II:le iagt‘ 13|'3
. Mean: 4.3 Mean: 43
7.| Bankfull mean velocity (ft/sec) Range: 39 | 48 Range: -
8.| Bankfull discharge (cfs) gflag‘:, - 56,'5 . x‘;ag‘; - 56,'5
Mean: 1.6 Mean: 1.4
9.1 Bankfull max depth (ft) Range: T - Range: ] -
10. | Width of floodprone area (f) a’iff‘g“e - 14[7'0 - gfl"‘g“e - 1417'0
11.| Entrenchment ratio II:; izne:. — 12|'5 — IIZ; ZZZ — 101'7 —
Mean: 85.2 Mean: 126.0
12. | Meander length (1) Range: | 27.5 | 1380 | Range: | 1008 | 1512
13 Ratio of meander length to bankfull Mean: 7.2 Mean: 9.2
| width Range: 23 | 117 | Range: 74 | 110
. Mean: 29.6 Mean: 34.7
14. ] Radius of curvature (f) Range: | 6.0 | 710 | Range: | 315 | 378
15 Ratio of radius of curvature to bankfull Mean: 2.5 Mean: 2.5
| width Range: 05 | 60 | Range: | 23 [ 28
. Mean: 33.5 Mean: 36.4
16. ] Belt width (f) Range: | 17.6 | 532 | Range: | 24.6 | 482
. . Mean: 2.8 Mean: 2.7
17.1 Meander width ratio Range: 5 | 45 Range: T8 [ 35
. . Mean: 1.16 Mean: 1.13
18. | Sinuosity (stream length/valley length) Range: T - Range: T -
19. | Valley slope (f/f) xff; - °'°l131 — x‘;z‘: - 0'0|118 .
20.| Average slope (ft/ft) 1%?; _ 0.0[113 _ giagne o,olms
Mean: 0.0012 Mean: 0.0000
211 Pool slope (/ft) Range: | 0.0057 | 0.0017 | Range: | 0.0000 | 0.0010
. Mean: 0.1 Mean: 0.0
22.| Ratio of pool slope to average slope Range: 05 | 01 Range: 00 | 01
. Mean: 2.3 Mean: 2.6
23. | Maximum pool depth (ft) Range: 9 | 26 Range: T -
24 Ratio of pool depth to average bankfull Mean: 2.1 Mean: 2.7
"| depth Range: 17 | 23 Range: - | -
25. | Pool width (f) Iﬁi‘; _ “|'3 — xflag‘; - 16|'0 -
26. | Ratio of pool width to bankfull width Mean: L0 Mean: 1.2
Range: -- | -- Range: - -
. Mean: 32.7 Mean: 72.5
27 Pool to pool spacing (ft) Range: 213 | 508 Range: 56.7 | 882
o8 Ratio of pool to pool spacing to Mean: 2.8 Mean: 5.3
| bankfull width Range: 1.8 | 43 Range: 41 | 64
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SHEAR TRANSPORT CALCULATIONS
U-2525B On-Site Mitigation — Site 2 Reach 1

Shear Stress Analysis Data

 Feature . . . | . . fExisting . ?roposed .
Bankfull Cross-Sectional Area (A 3.8
Bankfull Width, (W) 7.2
Width/Depth Ratio (W/D) ft 11.0 13.5
g;tf%)irg“;ter (WP) g 93 7.5
gy:drﬁilti/%vl;adius ®) &l 06 0.51
Average Channel Slope (Se) ft/ft 0.0151 0.0103
Boundary Shear Stress, (1) Ib/sq. ft 0.56 0.33
Median Diameter of Pavement (Ds) mm 13.75
Median Diameter of Sub-Pavement ( D"so) mm 1.7
Critical Dimensionless Shear Stress (t;) 0.029
Largest Particle from Sub-Pavement (D) mm 45
Largest Particle from Sub-Pavement (D;) ft 0.15
Required Mean Bankfull Depth (D;) ft 0.47
Required Mean Bankfull Slope (S;) ft/ft 0.0100




SHEAR TRANSPORT CALCULATIONS
U-2525B On-Site Mitigation — Site 2 Reach 2

Shear Stress Analysis Data

; :F‘eatylir:e""", . . ’ . - ’ r""’Exkistiﬁ'g ~ Proposed
Bankfull Cross-Sectional Area (Auks) Sq. ft 4.8 42
Bankfull Width, (W) ft 5 7.6
Width/Depth Ratio (W/D) ft 5.2 13.9
%“j‘ihfirg“gwr (WP) & 61 7.9
gfi‘i}‘;&,}}fd‘“ R) ft 0.8 0.53
Average Channel Slope (Se) ft/ft 0.0144 0.0187
Boundary Shear Stress, (1) Ib/sq. ft 0.71 0.62
Median Diameter of Pavement (Dso) mm 13.75
Median Diameter of Sub-Pavement ( D so) mm 1.7
Critical Dimensionless Shear Stress (T.;) 0.029
Largest Particle from Sub-Pavement (D;) mm 45
Largest Particle from Sub-Pavement (D;) ft 0.15
Required Mean Bankfull Depth (Dy) ft 0.49
Required Mean Bankfull Slope (S;) ft/ft 0.0071




SHEAR TRANSPORT CALCULATIONS
U-2525B On-Site Mitigation — Site 4

Shear Stress Analysis Data

- Featute‘fvl',,yf . - | Existing | ,Prdp'o‘:s,e'd
Bankfull Cross-Sectional Area (Apks) Sq. ft 11.9 11.9
Bankfull Width, (W) ft 8.9 12.7
Width/Depth Ratio (W/D) ft 6.6 13.6
Weteq Perimeter (WP) £ 107 13.2
gff&iﬁadm R) £ 111 0.90
Average Channel Slope (Se) ft/ft 0.0024 0.0046
Boundary Shear Stress, (1) lb/sq. ft 0.17 0.26
Median Diameter of Pavement (Dso) mm 29.41
Median Diameter of Sub-Pavement ( D"sq) mm 8.3
Critical Dimensionless Shear Stress (i) 0.013
Largest Particle from Sub-Pavement (D;) mm 45
Largest Particle from Sub-Pavement (D) ft 0.15
Required Mean Bankfull Depth (Dy) ft 1.31
Required Mean Bankfull Slope (S;) ft/ft 0.0024




SHEAR TRANSPORT CALCULATIONS
U-2525B On-Site Mitigation — Site 5

Shear Stress Analysis Data

e | Do | Dopsd
Bankfull Cross-Sectional Area (Auke) | Sq. ft 13.3 13.3
Bankfull Width, (W) ft 11.8 13.7
Width/Depth Ratio (W/D) ft 104 14.1
gvvl‘i“j‘;f’fg“];ter (WP) f] 128 14.1
gﬁi&gﬁadi“ ®) g 1.04 0.94
Average Channel Slope (Se) ft/ft 0.0113 0.0105
Boundary Shear Stress, (1) Ib/sq. ft 0.73 0.61
Median Diameter of Pavement (Dsp) mm 50
Median Diameter of Sub-Pavement ( D"so) mm 15.2
Critical Dimensionless Shear Stress (1) 0.021
Largest Particle from Sub-Pavement (D;) mm 50
Largest Particle from Sub-Pavement (D;) ft 0.16
Required Mean Bankfull Depth (D;) ft 0.51
Required Mean Bankfull Slope (S;) ft/ft 0.0052




APPENDIX F

RIPARIAN PLANTING SPECIFICATIONS




STREAM REFORESTATION:

Description

Stream Reforestation will be planted in areas designated on the plans and as directed. See the
Stream Reforestation Detail Sheets.

The entire Stream Reforestation operation shall comply with the requirements of Section 1670 of
the Standard Specifications.

Materials
Live Stakes:

Type I Stream Reforestation shall be live stakes, planted along both streambanks. Live stakes
shall be %"- 2" in diameter. Stakes shall also be 2 ft. - 3 ft. in length.

Live staking plant material shall consist of a random mix made up of the following:

Percent Planted Common Name Scientific Name
50% Buttonbush Cephalanthus occidentalis
50% Silky Dogwood Cornus amomum

Other species may be substituted upon approval of the Engineer. All plant material shall be
harvested locally (within the same physiographic ecoregion and plant hardiness zone) or
purchased from a local nursery, with the approval of the Engineer. All live stakes shall be
dormant at time of acquisition and planting.

Coir Fiber Matting:

Provide matting that meets the following requirements:

100% coconut fiber (coir) twine woven into high strength matrix

Thickness - 0.30 in. minimum

Tensile Strength 1348 x 626 1b/ft minimum
Elongation 34% x 38% maximum
Flexibility (mg-cm) 65030 x 29590

Flow Velocity Observed 11 ft/sec
Weight 20 0z/SY

Size 6.6 x 164 ft (120 SY)

“C” Factor 0.002

Open Area (measured) 50%




Staples, stakes, or reinforcement bars shall be used as anchors and shall meet the following
requirements:

Wooden Stakes:

Provide hardwood stakes 12"- 24" long with a 2" x 2" nominal square cross section. One
end of the stake must be sharpened or beveled to facilitate driving through the coir fiber
mat and down into the underlying soil. The other end of the stake needs to have a 1"- 2"
long head at the top with a 1"- 2" notch following to catch and secure the coir fiber mat.

Steel Reinforcement Bars:

Provide uncoated #10 steel reinforcement bars 24" nominal length. The bars shall have a
4" diameter bend at one end with a 4" straight section at the tip to catch and secure the
coir fiber mat.

Staples:

Provide staples made of 0.125" diameter new steel wire formed into a u shape not less
than 12" in length with a throat of 1" in width.

Bare Root Seedlings:

Type II Stream Reforestation shall be bare root seedlings 12"-18" tall. Bare root seedlings shall
consist of a random mix made up of the following:

Percent Planted Common Name Scientific Name

20% Tulip Poplar Liriodendron tulipifera
20% Sycamore Platanus occidentalis
20% Green Ash Fraxinus pennsylvanica
20% Willow Oak Quercus phellos

20% River Birch Betula nigra

Other species may be substituted upon approval of the Engineer.

Construction Methods

Coir fiber matting shall be installed on the streambanks where live staking is to be planted as
shown on the Stream Reforestation Detail Sheets and in locations as directed. Work includes
providing all materials, excavating and backfilling, and placing and securing coir fiber mat.

Provide a smooth soil surface free from stones, clods, or debris that will prevent the contact of
the matting with the soil. Place the matting immediately upon final grading. Take care to
preserve the required line, grade, and cross section of the area covered.




Unroll the matting and apply without stretching such that it will lie smoothly but loosely on the
soil surface. Bury the top slope end of each piece of matting in a narrow trench at least 6" deep
and tamp firmly. Where one roll of matting ends and a second roll begins, overlap the end of the
upper roll over the buried end of the second roll so there is a 6" overlap. Construct check
trenches at least 12" deep every 50 ft. longitudinally along the edges of the matting, or as
directed. Fold over and bury matting to the full depth of the trench, close and tamp firmly.
Overlap matting at least 6" where 2 or more widths of matting are installed side be side.

Wooden stakes, reinforcement bars, or staples may be used as anchors in accordance with the
Stream Reforestation Detail Sheets and as directed. Place anchors across the matting at ends,
junctions, and check trenches approximately 1 ft. apart. Place anchors along the outer edges and
down the center of each strip of matting 3 ft. apart. Place anchors along all lapped edges 1 ft.
apart. Refer to the Stream Reforestation Detail Sheets for anchoring pattern. The Engineer may
require adjustments in the trenching or anchoring requirements to fit individual site conditions.

During preparation of the live stakes, the basal ends shall be cleanly cut at an angle to facilitate
easy insertion into the soil, while the tops shall be cut square or blunt for tamping. All limbs
shall be removed from the sides of the live cutting prior to installation.

Live stakes shall be installed within 48 hours of cutting. Outside storage locations should be
continually shaded and protected from wind and direct sunlight. Live cut plant material shall
remain moist at all times before planting.

Stakes shall be spaced approximately 4 ft. on center. Live stakes shall be installed according to
the configuration presented on the Stream Reforestation Detail Sheets.

Tamp live stakes perpendicularly into the finished bank slope with a dead blow hammer, with
buds oriented in an upward direction. Stakes should be tamped until approximately % of the
stake length is within the ground. The area around each live stake shall be compacted by foot
after the live stake has been installed.

1"- 2" shall be cut cleanly off of the top of each live stake with loppers at an angle of
approximately 15 degrees following installation. Any stakes that are split or damaged during
installation shall be removed and replaced.

The bare root seedlings shall be planted as soon as practical following permanent Seeding and
Mulching. The seedlings shall be planted from top of bank out, along both sides of the stream, as
designated on the plans.

Root dip: The roots of reforestation seedlings shall be coated with a slurry of water, and either a
fine clay (kaolin) or a superabsorbent that is designated as a bare root dip. The type, mixture
ratio, method of application, and the time of application shall be submitted to the Engineer for
approval.




With the approval of the Engineer, seedlings may be coated before delivery to the job or at the
time of planting, but at no time shall the roots of the seedlings be allowed to dry out. The roots
shall be moistened immediately prior to planting.

Seasonal Limitations: Stream reforestation shall be planted from November 15 through March
15.

Measurement and Payment

Stream Reforestation will be measured and paid for as the actual number of acres of land
measured along the surface of the ground, which has been acceptably planted in accordance with
this section.

Payment will be made under:

Pay Item Pay Unit

Stream Reforestation Acre




APPENDIX G

STREAM QUALITY ASSESEMENT WORKSHEETS
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Stream CS56
USACE AID# DWQ # Site # SAD (indicate on attached map)
‘ STREAM QUALITY ASSESSMENT WORKSHEET
Provide the following information for the streain reach under assessment:
1. Applicant’s name:_ NCDOT 2. Evaluator’s name:  Atkins / O'Loughlin
3. Date of evaluation: Jung 11 2012 4. Time of evaluation;_1:10P
5. Name of stream: UT to South Buffalo Creek 6. River basin;_Cape Fear 16-11-14-1
7. Approximate drainage area: 110 acres 8. Stream order:
9. Length of reach evaluated: 50 feet 10. County: Guilford
11. Site coordinates (if known):  prefer in decimal degrees. 12. Subdivision name (if any): N/A
Latitude (ex. 34.872312): 36.10309 Longitude (ex. -77.556611); -79.69732

Method location determined (circle): Topo Sheet  Ortho (Aerial) Photo/GIS  Other GIS  Other

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):
South of Huffine Mill Road and East of Flemingfield Road

14. Proposed channel work (if any): Highway construction
Sunny, warm

15. Recent weather conditions:

16. Site conditions at time of visit: Moderate Flow

17. Identify any special waterway classifications known: ____Section 10 __ Tidal Waters ___Essential Fisheries Habitat
___ Trout Waters ____Outstanding Resource Waters ~_X Nutrient Sensitive Waters ____ Water Supply Watershed __ {11V
18. Is there a pond or lake located upstream of the evaluation point? YES @If yes, estimate the water surface area:

19. Does channel appear on USGS quad map? (YE® NO 20. Does channel appear on USDA Soil Survey?v@ NO

21. Estimated watershed land use: 35 % Residential % Commercial % Industrial _15 9% Agricultural
S0 9% Forested ____% Cleared / Logged % Other (

22. Bankfull width: 8 feet 23. Bank height (from bed to top of bank); 2 feet

24. Channel slope down center of stream: ___ Flat (0to 2%) X Gentle (2t04%) ___Moderate (4 to 10%) ___Steep (>10%)

25. Channel sinuosity: _____ Straight X Occasional bends __ Frequent meander  ____Very sinuous ___ Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points
to each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the
characteristics identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a
characteristic cannot be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the
comment section. Where there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture
into a forest), the stream may be divided into smaller reaches that display more continuity, and a separate form used to evaluate each
reach. The total score assigned to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the
highest quality.

59 Comments: Substrate silt, sand, cobble; velocity moderate; clarity

turbid

Total Score (from reverse):

8

Loy 06/29/12

Evaluator’s Signature LA Date
This channel evaluation form is mtended to be used only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.

P
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1



Stream

SAD
STREAM QUALITY ASSESSMENT WORKSHEET

~_ Presence of flow / persistent pools in stream
‘,‘no flow or saturation — 0; strong flow = max omts) |
- ~_ Evidence of past human alteratlon .
. (extensnve alteratlon 0; no alteratlon max pomts) .
" ‘ Riparianzone .
(no buffer 0; contlguous, wide buffer = max | omts'
Evidence of nutrient or chemical dlscharges
(extensnve dlscharges =0:no dlscharges max pomts)
‘ Groundwater dlseharge - ’ ’
(no dxscharge O sprmgs seeps. wetlands. etc. -'mhx point's)f -
. - Presence of adjacent ﬂoodplam J -
. (no ﬂoodplam 0; extensive floodplain = max pomts)
_ Entrenchment/ floodplain access
(deeply entrenched = 0; frequent flooding = max pomts)
.  Presence of adjacent wetlands
- (no wetlands =0; large adfacent wetlands max omts)
1 . ~ Channelsinuosity .
, (extensxve channehzatlon 0; natural meander—max pomts)
. . Sediment input ; b
(extenszve deposmon— 0; little or no sediment = max pomts) |
‘  Size & dlversny of channel bed substrate
(ﬁne homogenous = 0; large, dlverse sizes = max pomts)
_ FEvidence of channel incision or WIdenmg -
(deeply mclsed 0 stable bed & banks = max pomts) |
- _ Presence of major bank fallures - .
(severe erosion = 0; no erosion, stable banks = max pomts)
~ Rootdepthand densnty on banks ;
(no vxslble roots = 0; dense roots throughout max points)
‘ Impact by agrnculture, livestock, or tlmber productlon
_(substantial impact =0; no evidence = max pomts)
o _ Presence of rlfﬂe-pool/rlpple-pool complexes '
- no mﬁles/mpples orpools = 0; well—developed max pomts)
“ __Habitat complexity . P
(llttle or no habltat - 0: frequent varied habxtats "‘max pomts) .
- ‘ Canopy coverage over streambed
(no shadmg vegetatlon 0; continuous canopy = max pomts)
' _ Substrate embeddedness -
(deeply embedded 0: loose structure = max)
Presence of stream mvertebrates (see page 4)
(no evidence = (; common, NUMErous types = max pomts)
-  Presence of amphlblans ,
(no evxdence 0; common, numerous types — max pomts)
. ~ Presence offish ' -

_ Evidence of wildlife use .
: abundant evid

* These characteristics are not assessed in coastal streams.
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USACE AID# DWQ # Site #.SQ _ (indicate on attached map)
STREAM QUALITY ASSESSMENT WORKSHEET
Provide the following information for the stream reach under assessment:
1. Applicant’s name:_ NCDOT 2. Evaluator’s name:__Atkins / O'Loughlin
3. Date of evaluation:_May 9, 2012 4. Time of evaluation:_4:35F
5. Name of stream: U1 to North Buffalo Creek 6. River basin: Cape Fear 16-11-14-1
7. Approximate drainage area: 318 acres 8. Stream order: 2
9. Length of reach evaluated: 50 feet 10. County:___Guilford
11. Site coordinates (if known):  prefer in decimal degrees. 12. Subdivision name (if any): VA
Latitude (ex. 34 872312); _30:13854 Longitude (ex. ~77.556611);_~ 12~/ 1996

Method location determined (circle): Topo Sheet  Ortho (Aerial) Photo/GIS ~ Other GIS ~ Other.
13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):
North of Briarmeade Road

14. Proposed channel work (if any): Highway construction
Sunny, warm

15. Recent weather conditions:

16. Site conditions at time of visit: Slow Flow

17. Identify any special waterway classifications known: Section 10 Tidal Waters Essential Fisheries Habitat

(I-IV)

18. Is there a pond or lake located upstream of the evaluation point? @ NO If yes, estimate the water surface area:5 ponds 4.8 ac

19. Does channel appear on USGS quad map? @ NO 20. Does channel appear on USDA Soil Survey? @ NO

Trout Waters Outstanding Resource Waters X _Nutrient Sensitive Waters Water Supply Watershed

21. Estimated watershed land use:  _45 % Residential % Commercial 15 % Industrial 10 9% Agricultural
30 o Forested ___ % Cleared / Logged % Other ( )
22. Bankfull width: 7 feet 23. Bank height (from bed to top of bank):__4 feet '
24. Channel slope down center of stream: ___Flat (0 to 2%) _X Gentle (2to 4%) ___ Moderate (4 to 10%) ___Steep (>10%)
25. Channel sinuosity: Straight ___Occasional bends _X Frequent meander  ___ Very sinuous  ___ Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. "Assign points
to each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the
characteristics identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a
characteristic cannot be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the
comment section. Where there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture
into a forest), the stream may be divided into smaller reaches that display more continuity, and a separate form used to evaluate each
reach. The total score assigned to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the
highest quality.

52 Substrate silt, sand; velocity slow; clarity turbid

Total Score (from reverse): Comments:

™
)

Evaluator’s Signature A f\“"\t‘f‘ * Date 06/28/12
This channel evaluation form 1s mtended to be used only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a

particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.

1




Stream AX01 /CS42
SQ

STREAM QUALITY ASSESSMENT WORKSHEET

,  Presence of flow / persistent pools in stream - 0 5‘ 0_4 Ik 0_" 5 - 2
' ‘ no ﬂoworsaturatlon - 0; strong flow = max omts - - -
. ' vadence of past human alteratlon - 0 - 6 . 0 . . 0
(extenswe alteratxon 0 no alteratlon max pomts) ; . -
- Rlpanan zone . .
: . (no buffer 0 contlguous, wide buffer = max omts) 00 0 ~41 ‘7 0 o 2
Evidence of nutrient or chemical discharges 0.5 0_4 - 0_4 1
(extenswe discharges = 0; no dlscharges = max pomts) .
- ~ Groundwater dlscharge ' 0 0.4 04 3
~(no dlscharge 0; _springs, seeps, ‘wetlands, etc. = max pomts) . -
. Presence of adjacent floodplain . | 9
(no ﬂoodplam - 0; extensive floodplain = max pomts) = 2= - __
Entrenchment / floodplam access , )
(deeply entrenched 0: frequent flooding = max pomts)
~ ,, _ Presence of adjacent wetlands . 4
(no wetlands = 0 large adjacent wetlands max pomts _
. . Channel sinwosity | - 3
1 (extenstve channehzatxon - 0; natural meander max pomts)f '
f _ Sediment input ,, o 2
o (extenswe depos1tmn~0 little or no sechment max pomts) .
o _ Size & diversity of channel bed substrate , 1
b (ﬁne homogenous*O iarge, diverse sizes = maxpomts) -
. _ Evidence of channel incision or - widening i 3
= ’(deeply incised = 0; stable bed & banks = max pomts)
i  Presence of major bank failures =~ 0_5 0.5 0-5 3
L (severe erosmn 0; no erosion, stable banks = max pomts) '
o ~ Root depth and density on banks ; 0_3 6 4 0-5 2
(no vmble roots = 0: dense roots throughout max pomts) .
Impact by agmculture, livestock, or timber productlon 0_5 0:"_' 4 ; 0.5 4
- _(substantial impact =0; no evidence = max points) b l 1
16 Presence of rlfﬂe-pool/rlpple-pool complexes L 0~3 o 0\:_,5‘ ] ':0'?61 3
- "(no rlfﬂes/rlpples or pools = 0; well-developed max pomts) - .
17 - _ Habitat complexity , . N
| ,1ttIe or no habltat 0; frequent varied habltats max pomts)
, Canopy coverage over streambed ' )
. (no shadmg vegetanon - 0: continuous canopy = max pomts)
.  Substrate embeddedness . 2
(deeply embedded - 0: loose structure = max)
 Presence of stream mvertebrates (see page 49 | 3
(no ev1dence 0; common, numerous types = max pomts) o
, Presence of amphlbxans 0_4 0.4 0.4 3
(no evldence () _common, humerous types ~max pomts) - | .
22 0 ~ Presenceoffish o 0.4 | 0-4 0 ()*4 2
(no ev1dence 0; common, numerous types max pomts . .. , -
' Evidence of wildlifeuse _ 1
(no evidence = 0; abundant evidence = max pomts)

* These characteristics are not assessed in coastal streams.
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Stream ARO1 / CS38

USACE AID# DWQ # Site #ﬂ‘_ (indicate on attached map)
STREAM QUALITY ASSESSMENT WORKSHEET
Provide the fdllowing information for the stream reach under assessment:
1. Applicant’s name:_ NCDOT 2. Evaluator’s name: Atkins / O'Loughlin
3. Date of evaluation:__May 9, 2012 4. Time of evaluation:_2:4°P
5. Name of stream: U1 to North Buffalo Creek 6. River basin: Cape Fear 16-11-14-1
7. Approximate drainage area: 319 acres 8. Stream order:
9. Length of reach evaluated: 50 feet 10. County:___ Guilford
11. Site coordinates (if known):  prefer in decimal degrees. 12. Subdivision name (if any): N/A
Latitude (ex. 34.872312): 36.14196 — Longitude (ex. —77.556611): -79.72825

Method location determined (circle): Topo Sheet  Ortho (Aerial) Photo/GIS  Other GIS  Other.
13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):
North of White Rock Road

14. Proposed channel work (if any):; Highway construction
Sunny, warm

15. Recent weather conditions:

16. Site conditions at time of visit;_Moderate Flow

17. Identify any special waterway classifications known: ___ Section 10 ___Tidal Waters ___Essential Fisheries Habitat
(I-IV)
18. Is there a pond or lake located upstream of the evaluation point? @ NO If yes, estimate the water surface area:_0.6 acre
19. Does channel appear on USGS quad map? @ NO 20. Does channel appear on USDA Soil Survey? @ NO

Trout Waters Outstanding Resource Waters X Nutrient Sensitive Waters Water Supply Watershed

21. Estimated watershed land use:  _25 % Residential % Commercial % Industrial % Agricultural
535 % Forested 20 9 Cleared / Logged % Other ( )

22. Bankfull width:_8 feet 23. Bank height (from bed to top of bank): 4 feet

24, Channel slope down center of stream: X Flat (0to2%) ___ Gentle (2t04%) ___Moderate (4 to 10%) ___Steep (>10%)

25. Channel sinuosity: ____ Straight __ Occasional bends _X Frequent meander  ____ Very sinuous ___ Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points
to each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the
characteristics identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a
characteristic cannot be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the
comment section. Where there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture
into a forest), the stream may be divided into smaller reaches that display more continuity, and a separate form used to evaluate each
reach. The total score assigned to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the
highest quality.

Total Score (from reverse): 57 Comments: Substrate silt, boulder; velocity fast; clarity turbid

T § .;u, :’h,
Evaluator’s Signature LA MR Date 06/28/12

This channel evaluation form is intended/to be used only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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Stream ARO1 / CS38
SL

STREAM QUALITY ASSESSMENT WORKSHEET

~ Presence of flow / persistent pools in stream , 4
_ (no flow or saturation = 0; strong flow = max pomts) .
, Evidence of past human. alteration . ~ 0 6 0-5 1
(extensxve alteratlon 0;no alteration = max pomts) .
, _ Riparian zone , 3
(no buffer = (; contiguous, wide buffer = max omts)
Evidence of nutrient or chemical dlseharges . )
(extenswe discharges = 0; no discharges = - max pomts)
Groundwater dlscharge 3
- (no dlscharge 0; sprmgs, seeps wetlands, efc. = max pomts)
' ; Presence of adjacent ﬂeodplam - 1
(no ﬁoodplam 0: extensive floodplain — max pomts)
, Entrenchment /floodplain access . 1
(deepiy entrenched 0; frequent flooding — max pomts)
Presence of adjacent wetlands - o 0
(no wetlands = 0 large adjacent wetiands = max omts . .
o Channel smuosny . . 3
| (extensxve channehzanon 0: natural meander max pomts) .
‘ - Sedimentinput = o 3
‘ (extensxve deposfuon- 0; little or no sediment = max pomts) -
Size & dlvers1ty of channel bed substrate oy 3
(ﬁne homogenous 0; Iarge, dlverse sizes — max pomts) .
_ Evidence of channel incision or wxdenmg - - 3
(deeply incised = 0; stable bed & banks = max pomts) -
. Presence of ma;or bank fallures . e 4
(severe erosion = 0; no erosion, stable banks = max pomts) -
-  Root depth and density on banks . 5
(no visible roots = 0; dense roots throughout max pomts) .
Impact by agriculture, llvestoek or tlmber produetmn o 4
(substantial impact =0; no evidence = max points) .
1  Presence of rlfﬂe-peol/mpple-pool complexes , | . 3
i (no nfﬂes/npples orpools = 0; well-developed max pomts) . .
I __ Habitat complexity ~ . 3
i (httle or no hablta =0; ﬁ‘equent varied habltats = max. pomts)f -
Canopy coverage over streambed . . 3
, (no shadmg vegetation = 0: continuous canopy max pomts) , -
- __ Substrate embeddedness ~ 4 3
(deeply embedded = 0; loose structure max) .
_ Presence of stream mvertebrates (see page 4) , . - 3
(no ev1dence 0: common, numerous types = max pomts) .
, - _ Presence of amplnbnans . , ~
o (no ev1dence (. common, numerous types = max pomts) v i 04 . 2
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