
STATE OF NORTH CAROLINA 

DEPARTMENT OF TRANSPORTATION
PAT L. MCCRORY ANTHONY J. TATA 

GOVERNOR SECRETARY 

MAILING ADDRESS: 
NC DEPARTMENT OF TRANSPORTATION 
PROJECT DEVELOPMENT AND ENVIRONMENTAL ANALYSIS 
1598 MAIL SERVICE CENTER 
RALEIGH NC  27699-1598 

TELEPHONE:   919-707-6100 
FAX:  919-212-5785 

WEBSITE:  WWW.NCDOT.ORG 

LOCATION: 

1020 BIRCH RIDGE DRIVE 
RALEIGH NC 27610-4328 

July 28, 2014 

MEMORANDUM TO: Mr. Pat Ivey, PE 
Division 9 Engineer 

FROM: Philip S. Harris, III, P.E. 
Natural Environment Section 
Project Development & Environmental Analysis Unit 

SUBJECT: Forsyth County; Winston Salem Northern Beltway from US 158 
to I-40 Business/US 421; Federal Aid Project No. FSTR 
HPPNHF-0918(46); WBS Element 34839.1.1; TIP U-2579B 

Attached are the U.S. Army Corps of Engineers (USACE) Section 404 Individual Permit 
and the N.C. Division of Water Resources (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 has been posted on the NCDOT website at: 
https://connect.ncdot.gov/resources/Environmental, under Quick Links > Issued Permits 

cc:  w/o attachment (see website for attachments) 
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Mr. Glenn Mumford, P.E., Roadway Design Unit 
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Mr. Jay Twisdale, 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. Clarence Coleman, P.E., FHWA 
Dr. Cynthia Van Der Wiele, US EPA 
Ms. Beth Harmon, NC EEP 
Ms. LeiLani Paugh, ICI/Onsite Mitigation Group 
Mr. Randy Griffin, NES Engineering Group 



PROJECT COMMITMENTS 

TIP Project No. U-2579B 
Winston-Salem Northern Beltway  

from US 158 to I-40 Business/US 421 
Forsyth County 

WBS Element 34839.1.1 

COMMITMENTS FROM PROJECT DEVELOPMENT AND DESIGN 

Project Development and Environmental Analysis Unit, Roadway Design, and Division 9 

A design noise study will be prepared for the selected alternative.  The date of public knowledge 
for noise abatement purposes is the date the Record of Decision (ROD) is signed.  Projects let for 
construction on or after July 13, 2011 shall be reviewed under NCDOT 2011 noise analysis 
criteria; however, the original date of public knowledge shall remain unchanged. 

Action: The ROD was signed in February 2008.  A design noise study has been completed for 
U-2579AB, B, and C.  Design noise study was completed December 3, 2009.  The request 
to update the noise study under NCDOT 2011 policy has been placed and underway. 

Roadway Design, Utility Unit, Division 9, Right of Way Branch, and GeoEnvironmental 
Section 

NCDOT will continue to work with residents of affected communities to develop mitigation 
strategies for community impacts.  The following options will be considered during final design 
to minimize impacts to communities/subdivisions: construction of noise abatement barriers 
landscaping or vegetative screens based on NCDOT policies and guidelines.  These types of 
options already have been incorporated into the Project R-2247, Project U-2579, and Project U-
2579A preliminary engineering designs where practicable, but will be further considered during 
final design.  

Action: The preliminary designs are completed; NCDOT will continue to coordinate with 
residents until final design is complete. 

During final design for Projects R-2247, U-2579, and U-2579A, all utility providers and railroad 
operators would be coordinated with to ensure that the proposed design and construction of the 
project would not substantially disrupt service.  

This is a standard commitment. 

The development of this project will be further coordinated with the City of Winston Salem and 
Forsyth County Parks and Recreation Departments to minimize any conflicts with future parks 
and greenways planning.  Provisions will be considered to maintain the future viability of any 
impacted proposed greenways. 

Action: Roadway Design coordinated with the city of Winston Salem and will continue to 

U-2579B Permit Greensheet            
July 2014 
Page 1 of 5 



coordinate during final design. 

NCDOT will coordinate with the NCDENR Division of Waste Management regarding the 
Reynolds Auto Junkyard and other solid waste sites along the selected alternatives for Projects 
R-2247, U-2579, and U-2579A.  Impacted sites will be remediated as required.  

 
Action: The GeoEnvironmental Section of the Geotechnical Engineering Unit will coordinate 

with the Right of Way Branch to provide acquisition recommendations for potentially 
contaminated parcels.  This coordination will occur prior to the parcel being acquired.  
Prior to construction the GeoEnvironmental Section will also coordinate with the 
NCDENR Division of Waste Management to address contaminated soil and ground water 
that may be encountered during construction. 

NCDOT will consider wildlife crossings where appropriate in the vicinity of stream crossings, 
which will allow animals to cross under the Beltway.  

Action: No special wildlife crossings are proposed.  Opportunities for wildlife to cross exist 
along streams under bridges and through culverts.  Also, small wildlife can use 
floodplain drains which are provided in the B and C projects.  

NCDOT will coordinate with the Town of Kemersville regarding the compatibility of the 
Beltway design with the proposed Big Mill Farm Road interchange at US 421.  This coordination 
will take place once all relevant design information has been obtained regarding the design of the 
Big Mill Farm Road interchange.  

Action: Roadway Design coordinated and will continue to coordinate until project completion. 
 
 
Hydraulics Unit 

All bridges and culverts located in designated FEMA flood zones will be designed such that an 
increase in flood elevation would not exceed the lesser of 0.5 foot for the 100-year flood event or 
the elevation needed to protect structures.  

This commitment will be fulfilled during final design. 

The Hydraulics Unit will coordinate with the NC Floodplain Mapping Program (FMP), to 
determine status of project with regard to applicability of NCDOT’S Memorandum of 
Agreement, or approval of a Conditional Letter of Map Revision (CLOMR) and subsequent final 
Letter of Map Revision (LOMR). 
 
The Hydraulics Unit will coordinate with the NC Floodplain Mapping Program (FMP) until 
project completion. 

NCDOT will avoid installing bridge bents in creeks to the maximum extent practicable.  

This commitment will be fulfilled during final design. 
 
Roadside Environmental and Division 9  

During design and construction, efforts will be made to minimize the impact to existing 
vegetative buffers and natural areas. NCDOT will prepare a post construction landscape 
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design/corridor plan to mitigate construction impacts and integrate enhancements, while 
remaining sensitive to the environment and to the safety of the traveling public.  

This is standard commitment; post construction plans will be prepared. 
 

NCDOT will incorporate sediment and erosion control measures according to the Design 
Standards in Sensitive Watersheds for all construction in high quality water (HQW) zones in 
compliance with 15a NCAC 04B.0124. 

 
Action: There are no qualifying factors present at this section. 
 
 
Roadway Design and Hydraulics Unit 

Generally, 2:1 slopes will be used where possible to minimize culvert length, and  NCDOT will 
shorten culvert lengths where possible and daylight systems between culverts where possible in 
interchange areas.  

Action: The current plans show side slopes near streams and wetlands are mostly 2:1 to minimize 
impact. 

 
 
Division 9 

A pre-construction survey will be done in areas of possible concern regarding structural damage 
to assess a pre-construction condition.  

This commitment will be done prior to initiation of construction. 

NCDOT will coordinate with local media during the construction of the project to alert the 
public of traffic restrictions and construction-related activities. 

This commitment will be implemented during construction 

This project involves construction activities on or adjacent to FEMA-regulated stream(s).  
Therefore, the Division shall submit sealed as-built  construction plans to the Hydraulics Unit 
upon completion of project construction, certifying that the drainage structure(s) and roadway 
embankment that are located within the 100-year floodplain were built as shown in the 
construction plans, both horizontally and vertically. 

This commitment will be fulfilled after the completion of the project. 
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COMMITMENTS FROM PERMITTING 
 
Natural Environment Section-Engineering Group, Roadside Environmental,  
and Division 9 
 
USACE 404 Special Conditions: 
 
17.B.1. The Permittee shall fully implement the compensatory mitigation plan, entitled, 
Mitigation Plan Winston-Salem Northern Beltway Forsyth County, North Carolina, T.I.P. 
Number U-2579B, dated August 22, 2013.  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 (reestablish, rehabilitate, enhance, establish) 
450 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; 
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. 
 
NCDWR 401 Special Conditions: 
 
3. Compensatory mitigation for 450 linear feet of impacts to jurisdictional streams shall be 
provided by draining a pond (Site 20) and restoring the stream that forms in the relic pond. The 
on-site stream restoration shall be constructed in accordance with your Mitigation Plan dated 
August 22, 2013 that was submitted as part of the 401 Individual Water Quality Certification 
application dated January 21, 2014. 
 
4. The Permittee will notify DWR when draining of the pond will commence. 
 
5. 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. 
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6. Please be reminded that an as-built for the stream restoration shall be submitted to the North 
Carolina Division of Water Resources 401 Wetlands Unit within 60 days following completion 
of the restoration project. If the parameters of this condition are not met, then the Permittee shall 
supply additional stream mitigation for the 450 linear feet of impacts. 
 
7. The stream restoration should at least have a 50-foot wide native wooded buffer planted on 
both sides of the stream to the greatest extent possible and as practicable given site· specific 
constraints. 
 
8. Coir fiber matting (or other organic matting material) should be used if necessary for site 
stabilization. 
 
9. Natural channel construction techniques should be employed if possible within the channel 
that forms in the relic pond to ensure that the jurisdictional stream channel upstream and 
downstream of the drained pond remains stable and that no secondary impacts occur within the 
channels as a result of draining the pond. 
 
10. If stream that forms in the relic pond does not stabilize by year 2, the Permittee should 
submit a plan to DWR describing how the Permittee intends to correct the problem and 
restabilize the stream channel. 
 
11. The Permittee shall note the presence of invasive vegetation in the monitoring reports and 
treat as needed. 
 
12. The Permittee shall adhere to performance standards and monitoring requirements as 
outlined in the Mitigation Plan dated August 22, 2013 as was submitted in the original 
application dated January 21, 2014 and include the following: 
 
a) Visually monitor all stream bank and buffer vegetative plantings to assess stream bank 
stability and buffer success. 
 
b) Buffer plantings shall be monitored quantitatively with representative plots that cover a 
minimum of four plots or 2% of the buffer. 
 
c) Woody stems should be counted and recorded and provided as part of the annual monitoring 
report. 
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Mitigation Plan 
Winston Salem Northern Beltway 
Forsyth County, North Carolina 
T.I.P. Number U-2579B 
WBS No. 34839.1.1 
August 22, 2013 
 
1.0 BASELINE INFORMATION 
Transportation Improvement Project (TIP) U-2579B involves the construction of a new section of 
highway known as the Winston Salem Northern Beltway in Forsyth County. The proposed 
construction of U-2579B involves unavoidable impacts to jurisdictional resources within USGS 
hydrologic unit 03040101 of the Upper Pee Dee River Basin. NCDOT proposes to offset a portion of 
these impacts with on-site mitigation. 
 
TIP U-2579B 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 850 to 900 feet above mean sea level (USGS 1971). 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 associated permit drawings.  
 
2.0 OBJECTIVES 
The goal of the proposed onsite mitigation is to offset and mitigate for a portion of the impacts from the 
construction of U-2579B by restoring the natural flow regime to the stream channel through the 
removal of the dam and establishment of riparian buffer areas. This mitigation will result in a total of 
450 linear feet of stream restoration. 
 
3.0 SITE SELECTION 
The proposed mitigation site is located within the proposed right-of-way for U-2579B. The site was 
evaluated both internally as well as discussed and reviewed with regulatory personnel during 
concurrence meetings and a field visit on August 1, 2013 with Amy Euliss of DWQ and Marella 
Buncick of the USFWS. The existing site conditions are described in this section.  
 
U-2579B Mitigation Site 1-UT to Fisher Branch (ONE ID #034-004) 
This site is located on plan sheet 19 from approximately Station 687+80 to 691+56 and coincides with 
Permit Drawing Site 20. An USACE Stream Quality Assessment Worksheet was not completed for 
this site because the site is currently a pond. UT to Fishers Branch has a NCDWQ Best usage 
classification of WS-III. The proposed work to UT to Fishers Branch includes the removal of the 
concrete dam on the UT to Fishers Branch.  UT to Fisher Branch is a jurisdictional perennial stream 
where it enters NCDOT Right of Way. After the stream enters NCDOT Right of Way it becomes a 
pond that has been created by the construction of a concrete dam that is over 50 years old. The dam will 
be covered by roadway fill and therefore will be removed.  The majority of the pond has an intact 
wooded buffer with some incidental clearing near the dam for access to the pond and dam.  
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4.0 MITIGATION WORK PLAN 
The mitigation site will be constructed along with the construction of its associated section of the 
roadway project. Following the successful completion of the pond draining and stabilization, the site 
will be replanted with appropriate native tree species.  The stream restoration areas will be stabilized 
by planting a mix of live stakes on three foot centers and matting with coir fiber on the banks as 
necessary. Reforestation plans are attached and can be found in Appendix A. 
 
Native seed and mulch will be applied on all disturbed areas within the mitigation sites for stabilization 
purposes according to guidance and standard procedures of NCDOT’s Roadside Environmental Unit.  
An as-built report will be submitted within 60 days of completion of the project.   

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

U-2579B- Mitigation Site 1  
The pond associated with this mitigation area, will be drained as part of the construction of U-2579B.  
The stream mitigation will be conducted within the drained pond. The Contractor will develop a Pond 
Drainage Plan for this pond and submit the plan to the Engineer at the preconstruction conference for 
approval.  The Pond Drainage Plan shall include but not be limited to procedures and rate of water 
drawdown, sediment control measures, water quality monitoring, fish and wildlife relocation plan, 
shall address procedures avoiding the inundation of a receiving body of water with deoxygenated or 
nutrient rich water resulting in impacts to aquatic life or algae bloom and procedures for maintaining 
downstream channel stability 
 
After the pond is drained, a natural flow regime will be restored. An evaluation of the stream channel 
will be conducted following dam removal.  If any stabilization is needed on the channel it will be 
conducted at that time. Reforestation of the stream buffer will be conducted following any required 
channel work. Based on preliminary measurements, NCDOT will restore 450 ft. of the stream system 
within this drained pond area.  
 
 
 
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 lack of significant bank erosion, channel widening or down-cutting. 
 
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 (i.e., identify specific problem areas (missing, stressed, 
damaged or dead plantings), estimated causes and proposed/required remedial action); visual 
inspection of channel stability. Physical measurements of channel stability/morphology will not be 
performed. A monitoring report will be submitted within 60 days after completing the monitoring. 
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7.0 DETERMINATION OF CREDITS 
NCDOT proposes to supplement mitigation provided by EEP with 450 feet of onsite stream mitigation. 
NCDOT proposes a 1:1 mitigation ratio for a total of 450 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. 
 
7.1 CREDIT RELEASE SCHEDULE 
NCDOT proposes immediate, full release of the proposed mitigation to offset the unavoidable impacts 
associated with U-2579B. 
 
8.0 GEOGRAPHIC SERVICE AREA 
The proposed Geographic Service Area (GSA) for the mitigation sites is composed of the 8-digit 
Hydrologic Cataloging Unit (HUC) 03040101.  
 
9.0 SITE PROTECTION INSTRUMENT 
The mitigation area is within the NCDOT Right-of-Way for the project. It will be managed to prohibit 
all use inconsistent with the use as a mitigation property, including any activity that would materially 
alter the biological integrity or functional and educational value of the site, consistent with the 
mitigation plan.   
 
The site will be 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. 
 
10.0 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.  
 
11.0 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. 
 
12.0 FINANCIAL ASSURANCES 
NCDOT is held by permit conditions associated with U-2579B 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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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

RF-2

SEE PLAN SHEETS FOR AREAS TO BE PLANTED

DIBBLE PLANTING METHOD

 firming soil at top.
5. Push handle forward 

PLANTING NOTES:

N.C.D.O.T. - ROADSIDE ENVIRONMENTAL UNIT

 correct depth.
 and place seedling at 
2. Remove planting bar 

USING THE KBC PLANTING BAR

PLANTING DETAILS

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

 toward planter.
 as shown and pull handle 
1. Insert planting bar 

 root systems  from drying.
 container to prevent the 
 canvas bag or similar
 shall be kept in a moist 
 During planting, seedlings
PLANTING BAG 

 soil at bottom.
 toward planter, firming 
4. Pull handle of bar 

 thoroughly.
 hole  open.  Water
6. Leave compaction 

PAID FOR AS "STREAMBANK REFORESTATION"

NOTE: TYPE 1 AND TYPE 2 STREAMBANK REFORESTATION SHALL BE 

STREAMBANK  REFORESTATION 

TYPE 1

50% CORNUS AMOMUM

50% SALIX NIGRA

TYPE 2

TYPE II

TYPE I

FT.

STREAM

STREAMBANK REFORESTATION TYPICAL

8 FT.

4

 from seedling.
 2 inches toward planter 
3. Insert planting bar 

 1 inch thick at center.
 4 inches wide and 
 be 12 inches long, 
 cross section, and shall
 blade with a triangular
 Planting bar shall have a
KBC PLANTING BAR

 root collar.
 10 inches below the
 no roots extend more than 
 pruned, if necessary, so that
 All seedlings shall be root
ROOT PRUNING 

2 inch

12 in - 18 in BR

12 in - 18 in BR

12 in - 18 in BR

12 in - 18 in BR

SYCAMORE

BAREROOT PLANTING DETAILLIVE STAKES PLANTING DETAIL

BUDS (FACING UPWARD)

ANGLE CUT 30°-45°

SQUARE CUT

GROUND

EXISTING/PROPOSED

LIVE STAKES

BANK STABILIZATION WITH LIVE STAKES

LIVE STAKE 

COIR FIBER MAT

(1/2"-2" DIAMETER)

LIVE CUTTING

2 - 3 Feet

2 ft - 3 ft LIVE STAKES

2 ft - 3 ft LIVE STAKES

STREAMBED

EXISTING/PROPOSED

   DETAIL SHEET 1 OF 2

STREAMBANK REFORESTATION

APPROXIMATELY  2724 PLANTS PER ACRE.

ON CENTER,  RANDOM SPACING,  AVERAGING 4 FT. ON CENTER,

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

APPROXIMATELY 680 PLANTS PER ACRE.

ON CENTER,  RANDOM SPACING,  AVERAGING 8 FT. ON CENTER,

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

   OF LIVE STAKE IS WITHIN GROUND

LIVE STAKES SHALL BE DRIVEN UNTIL APPROXIMATELY �

   ON CENTER

LIVE STAKES SHALL BE SPACED APPROXIMATELY 4 FEET

NOTE:

GREEN ASH

WILLOW OAK

WATER OAK

25% FRAXINUS PENNSYLVANICA

SILKY DOGWOOD

BLACK WILLOW

25% PLATANUS OCCIDENTALIS

25% QUERCUS PHELLOS

25% QUERCUS NIGRA
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

RF-3

N.C.D.O.T. - ROADSIDE ENVIRONMENTAL UNIT

   DETAIL SHEET 2 OF 2

STREAMBANK REFORESTATION

REINFORCEMENT BAR

#10 STEEL

12"

1"

24"

4"

1"

STAPLE

1" (nominal)

DIAMETER BEND

4"

WOODEN STAKE

2" x 2" (nominal)

BACKFILLMATTING

COIR FIBER
GROUND

EXISTING

FLOODPLAIN/

TO NWSEL

EXTEND MATTING

OF FLOW

DIRECTION

IN TRENCH

MATTING

AND BACKFILLED

PLACED IN TRENCH

MATTING SHALL BE

COIR FIBER MATTING DETAIL

ANCHOR OPTIONS

PLAN VIEW

TYPICAL CROSS SECTION

NOT TO SCALE

STREAM BED

{

ON 1’ CENTERS

ANCHOR TRENCH

ON 1’ CENTERS

ANCHOR OVERLAP

3’ CENTERS

ANCHORS ON

6" OVERLAY(MIN)

(TYP)

18"

3’ CENTERS

ANCHORS ON

6" MIN

IN TRENCH

1’ CENTERS

ANCHORS ON

12-24"

1-2"
1-2"

1’ CENTERS

ANCHORS ON

1’ CENTERS

ANCHORS ON

1’ CENTERS

ANCHORS ON
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WETLAND AND SURFACE WATER IMPACTS PERMIT

SITE 1

SITE 2

SITE 3

SITE 4

SITE 5
SITE 6

SITE 7

SITE 8

SITE 9

SITE 10

SITE 11

SITE 12

SITE 13

SITE 14

SITE 15

SITE 16

SITE 17

SITE 18 SITE 19

SITE 20

SITE 21

SITE 22

SITE 23

SITE 24

SITE 25

SITE 26

SITE 27

SITE 29
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LENGTH OF STRUCTURE PROJECT U-2579B  = 0.19 Miles.

LENGTH OF ROADWAY PROJECT U-2579B  = 3.86 Miles.
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NOTE :

1.  FOR -Y4EB- PROFILE SEE SHEET 50-51

2.  FOR -Y4WB- PROFILE SEE SHEET 55-56
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CULVERT SURVEY & HYDRAULIC DESIGN REPORT

ADDITIONAL INFORMATION AND COMPUTATIONS
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Hand Existing Existing 
Permanent Temp. Excavation Mechanized Clearing Permanent   Temp.   Channel Channel Natural 

Site Station Structure Fill In Fill In in Clearing in SW SW Impacts Impacts Stream
No. (From/To) Size / Type Wetlands Wetlands  Wetlands in Wetlands  Wetlands impacts impacts Permanent Temp. Design

(ac) (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft) (ft)
1 28+00 -Y1- ROAD FILL 0.03 < 0.01 0.02 0.02 142
2 16+00 -Y1RPD- ROAD FILL - INTERMITTENT 0.01 109

ROAD FILL - PERENNIAL 0.02 208
STREAMBANK STABILIZATION < 0.01 < 0.01 10 37

3 21+56-25+22 -Y1- 2 @ 7'x6' RCBC 0.06 < 0.01 438 33
3A 17+36-21+53 -Y1- DETOUR - ROAD FILL 0.08 545
3B 20+55-21+32 -Y1- DETOUR - ROAD FILL 0.03 194
4 501+51-503+21 -L- ROAD FILL 0.03 < 0.01 493 18

STREAMBANK STABILIZATION < 0.01 < 0.01 9 31
5 503+85-507+80 -L- ROAD FILL 0.05 < 0.01 740 22

5A 507+39-509+64 -L- ROAD FILL 0.01 306
6 523+00 -L- ROAD FILL 0.03 < 0.01 0.02 < 0.01 312 42
7 527+00 -L- ROAD FILL 0.52 0.01

ROAD FILL-POND  0.59
8 559+75 -L- 2 @ 10'x6' RCBC 0.06 < 0.01 442 53

STREAMBANK STABILIZATION < 0.01 < 0.01 58 44
9 560+75 -L- ROAD FILL 0.03 0.01
10 560+50-568+74 -L- ROAD FILL 0.01 0.07 < 0.01 783 22

10A 566+84-572+75 -L- ROAD FILL 0.05 684
11 615+00 -L- 3 @ 10'x9' RCBC 0.43 0.02 808 57

11A 19+76-21+44 -Y4RPBD- CHANNEL CHANGE 0.08 0.01 223 41
12 15+84-18+86 -Y4RPBD- CHANNEL CHANGE 0.01 0.02 88 205

SUBTOTALS*: 0.62 < 0.01 0.05 1.53 0.19 5853 1344

*Rounded totals are sum of actual impacts

NOTES:
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WETLAND IMPACTS SURFACE WATER IMPACTS

U-2579B  FORSYTH COUNTY
WINSTON SALEM NORTHERN BELTWAY
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Hand Existing Existing 
Permanent Temp. Excavation Mechanized Clearing Permanent   Temp.   Channel Channel Natural 

Site Station Structure Fill In Fill In in Clearing in SW SW Impacts Impacts Stream
No. (From/To) Size / Type Wetlands Wetlands  Wetlands in Wetlands  Wetlands impacts impacts Permanent Temp. Design

   (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft) (ft)
13 20+00-21+40 -Y4RPBD- ROAD FILL 0.33          
14 629+95-635+90 -L- ROAD FILL 0.04     0.05  688   
15 636+32-641+55 -L- ROAD FILL 0.18     0.04  332   
  ROAD FILL-POND      2.38     

15A 644+00-645+00 -L- ROAD FILL      < 0.01  108   
16 643+56-644+61 -L- ROAD FILL      < 0.01  104   
  ROAD FILL-POND      0.16     

17 663+65-667+00 -L- ROAD FILL 0.09   < 0.01  0.06  928   
18 667+15 -L- 3 @ 12'x10' RCBC      0.06 0.02 377 67  
  STREAMBANK STABILIZATION      0.02 0.01 80 59  

19 668+50 -L- ROAD FILL 0.47   0.01       
20 687+80-691+59 -L- ROAD FILL      0.03  163   
  ROAD FILL-POND      0.85    450

21 22+50 -Y1- ROAD FILL 0.02          
22 40+50 -Y4- OUTLET PAD 0.01          
23 45+65 -Y4- CULVERT EXTENSION      0.06 0.01 100 32  
  STREAMBANK STABILIZATION      0.02 0.06 54 89  

23A 44+95-45+18 -Y4- ROAD FILL      < 0.01  57   
23B 45+07-46+34 -Y4- ROAD FILL      0.01  135   
24 80+73-81+57-Y4RPBD- ROAD FILL      0.02  202   

24A 80+50-81+51-Y4RPBD- ROAD FILL 0.06          
25 37+31 -Y4RPA- 30" RCP      < 0.01  73   
  STREAMBANK STABILIZATION      < 0.01 < 0.01 21 16  
             

SUBTOTALS*: 1.20   0.02  3.77 0.09 3422 263 450

*Rounded totals are sum of actual impacts

NOTES:
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Hand Existing Existing 
Permanent Temp. Excavation Mechanized Clearing Permanent   Temp.   Channel Channel Natural 

Site Station Structure Fill In Fill In in Clearing in SW SW Impacts Impacts Stream
No. (From/To) Size / Type Wetlands Wetlands  Wetlands in Wetlands  Wetlands impacts impacts Permanent Temp. Design

(ac) (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft) (ft)
26 29+16-31+12 -Y4RPC- ROAD FILL-POND 0.38

27A 104+62 - 107+53 -Y4- ROAD FILL 0.02 205
27B 107+60 -Y4- 42" WELDED STEEL 0.05 0.01 < 0.01 130 14
27C 107+58 - 108+44 -Y4- 30" RCP < 0.01 116
28 50+50 - 56+00 -Y4- Rt STREAMBANK STABILIZATION  0.02 0.15 365 188
29 145+62 -Y4- ROAD FILL < 0.01
30 64+34 -Y4- STREAMBANK STABILIZATION  < 0.01 28
31 557+28 -L- STREAMBANK STABILIZATION  < 0.01 21

SUBTOTALS*: 0.05  < 0.01  0.44 0.16 865 202
SUBTOTALS FROM PAGE 1*: 0.62 < 0.01 0.05 1.53 0.19 5853 1344
SUBTOTALS FROM PAGE 2*: 1.20 0.02 3.77 0.09 3422 263 450
TOTALS*: 1.87 < 0.01 0.08 5.73 0.44 10140 1809 450

*Rounded totals are sum of actual impacts

NOTES:
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WETLAND PERMIT IMPACT SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS
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