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EXECUTIVE SUMMARY

The North Carolina Department of Transportation (NCDOT) is proposing improvements to and 
the extension of SR 2601 (Macy Grove Road) in Forsyth County, North Carolina. The proposed 
project is located east of the Town of Kernersville, about 1.5 miles from the downtown center, 
west of the Forsyth and Guilford County line. State Transportation Improvement Program 
(STIP) project U-2800 consists of widening the existing Macy Grove Road, creating an 
interchange with I-40 Business, and extending on new location from SR 2042 (Old Greensboro 
Road) to north of SR 1005 (Old US 421/East Mountain Street). This portion of the project
consists of widening the existing SR 2601 (Macy Grove Road) from a two-lane typical section to 
a four-lane, median-divided, curb and gutter typical section. This would widen the right of way 
from 60 feet to 260 feet. STIP project U-4734 includes extending Macy Grove Road on new 
location from north of East Mountain Street to NC 150 (North Main Street), and would be a 
median-divided, four-lane curb and gutter typical section. The right of way for the road would be 
110 feet. Both portions of the project would be partial control of access.

The project will likely result in a moderate decrease in total travel time (five to ten minutes), an 
increase in property access due to the new location north/south roadway and the proposed 
interchange at I-40 Business and Macy Grove Road (currently a grade separation), and the 
creation of a major transportation node at I-40 Business and Macy Grove Road.  This 
transportation node will provide more direct access to surrounding parcels (proposed industrial 
and commercial uses).  The portion of the project on new location will create a transportation 
node at NC 150 and Macy Grove Road, and encourage development of non-residential uses in 
the northern and middle portions of the study area.

Based on the information gathered in the Indirect Land Use Screening Report, the majority of 
the categories on the screening tool reflected moderate to higher (not high) concern for indirect 
and cumulative effects potential. The overall result, considering scope of the project, annual 
population growth in the Future Land Use Study Area (FLUSA) and the amount of economic 
growth expected in the area suggest that further examination by an Indirect and Cumulative 
Effects (ICE) Land Use Scenario Assessment was warranted.

The FLUSA for this project includes approximately 4,934 acres, with 1,725 acres of 
undeveloped land (35%).  The time horizon for the study is 2035.  Notable features in the area 
include residential areas in the northern portion of the project that exhibit signs of community 
cohesion, Triad Park (which is traversed by the U-4734 portion of the project), and several 
streams and their associated wetlands.

Both Forsyth and Guilford Counties are expected to grow by between 10% and 15% each 
decade, though this is slightly less than the average growth for North Carolina. Kernersville, 
however, is expected to have an annual growth rate of 5.3% until 2020. The Triad Business 
Park and Kernersville Medical Park (both areas currently under construction) are anticipated to 
become an important job base for Kernersville and the surrounding area. Federal Express 
recently began construction of a new 400,000 square foot FedEx Regional Distribution Hub in
the Triad Business Park. It is expected to open in 2010 and employ 750 people. According to 
the Town’s Development Plan, the FedEx Regional Distribution Hub offers an opportunity to 
stimulate and further diversify Kernersville’s economy. The close physical location of 
Kernersville to the Piedmont Triad International Airport, the existing trucking industry, the 
availability of industrial buildings and land, and accessibility to interstates and rail gives 
Kernersville an advantage to attract future businesses to the Triad Business Park. The 
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proposed project would help accelerate this growth by providing more efficient transportation 
options, including increased access from the proposed interchange.

The majority of development with or without the project is expected to occur near the proposed 
interchange, as well as south of the project near NC 66 and Old Salem Road.  Development will 
likely be at a slower rate without the proposed project, due to lack of direct access to I-40 
Business. Fairly stringent development regulations in the area address this future land use and 
will likely negate effects to water resources.  Kernersville uses both special use district zoning 
and zoning overlay districts as implementation tools for its Land Use Plan in coordination with 
the Town’s Unified Development Ordinance (UDO). Kernersville has adopted the NC 66/Old 
Salem Road Area Metro Activity Center Guidelines (2001) to guide development along NC 66 in 
the western portion of the FLUSA. The Town’s UDO includes a Watershed Protection 
Ordinance and is covered by Phase II stormwater requirements.  The West Fork Deep River 
watershed is subject to the Randleman Lake Watershed Protection Rules and Reedy Fork 
Creek is subject to the Jordan Lake Buffer Rules. The Floodway Ordinance includes standards 
for development in the floodway or floodway fringe. The Stormwater Ordinance includes 
standards for managing stormwater from construction and post-construction sites, and is 
designed to comply with the Town’s National Pollutant Discharge Elimination System (NPDES) 
permit. The Winston-Salem/Forsyth County UDO also applies to the area within the FLUSA. It 
includes the Zoning Ordinance, the Environmental Ordinance, and the Subdivision 
Ordinance/Regulations. 

The proposed project is unlikely to have significant impact to stormwater run-off or water quality 
in the watershed. The anticipated industrial development will occur with or without the proposed 
project.  Triad Business Park and the Kernersville Medical Center have already been planned 
and are currently under construction.  Waters within the watershed are subject to the 
Randleman and Jordan Lake Buffer Rules which require a 50-foot vegetated buffer be 
maintained along all intermittent and perennial streams, lakes, ponds, and estuarine waters.
The project will not directly affect 303(d) waters, Outstanding Resources Water (ORW) or High 
Quality Waters (HQW); nor is induced development from the project likely to have a negative 
impact considering the buffer rules and watershed requirements in place for the purpose of 
protecting water quality.

The development pressures being experienced within the proposed project’s FLUSA stem 
primarily from past and current economic growth.  If constructed, the Macy Grove project would 
reduce travel times from those potentially developable parcels of land to the FLUSA and hence 
is anticipated to attract more non-residential development to the study area.

Past and future actions including prominent non-residential development and infrastructure 
improvements within the FLUSA have the potential to cumulatively alter or fragment natural 
habitats and wildlife regime, especially within Triad Park. The potential for the degradation of 
water quality also exists through erosion and stream sedimentation in the absence of 
stormwater management regulations requiring Best Management Practices.  Yet, any direct 
natural environmental impacts by NCDOT projects would be addressed by avoidance, 
minimization, consistent with programmatic agreements with the natural resource agencies 
during the Merger and Permitting processes.
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1.0 FUTURE LAND USE STUDY AREA
The Future Land Use Study Area (FLUSA) is the area surrounding a construction project that 
could possibly be indirectly affected by the actions of others as a result of the completion of the 
project and combined projects. This FLUSA encompasses all of the areas examined for 
potential increases in development pressure as a result of project construction. The area 
outlined in black on Figure 1 represents the FLUSA. This area has been chosen to include 
planned/potential future development areas, including Triad Business Park, the Kernersville 
Medical Park, and potential industrial/commercial/non-residential development areas; major 
mixed-density residential neighborhoods west and north of the proposed project; rural 
residential areas east of the project; all of Triad Park; and much of the proposed Kernersville 
Loop Road System. The FLUSA runs along road and property lines to incorporate the above 
areas, as well as watershed boundaries/ridgelines where appropriate (such as along NC 66).

2.0 TIME HORIZON
The time horizon for this analysis is 2035. The Census data and population projections reach
from 2000 to 2030, and employment projections from regional plans reach to 2035. Adopted 
local and regional plans relevant to the project have future planning years ranging from 2015 to 
2035. Finally, the 2030 Winston-Salem Urban Area Long Range Transportation Plan (2005) has 
been developed for 2030. Therefore, a range from 2000-2035 encompasses all relevant plans 
and data.

3.0 PROJ ECT OVERVIEW
NCDOT is proposing improvements to and extension of SR 2601 (Macy Grove Road) in Forsyth 
County as part of NCDOT’s State Transportation Improvement Program (STIP) projects U-2800 
and U-4734. The proposed widening and extension of Macy Grove Road is also included in the 
Draft 2009-2015 Metropolitan Transportation Improvement Program (MTIP) as projects U-2800 
and U-4734 (Winston-Salem Urban Area MPO, 2008). For U-2800, right of way will be acquired 
in 2011 and construction is planned to begin in 2013. U-4734 is not yet funded.  The primary 
purpose is to provide a link between I-40 Business and NC 150 north of Kernersville.

U-2800 consists of widening the existing Macy Grove Road from a two-lane typical section to a 
four-lane, median-divided, curb and gutter typical section. This would widen the right of way 
from 60 feet to 260 feet. The project would create an interchange with I-40 Business, replacing 
the existing grade separation (Bridge No. 370). Macy Grove Road would then be extended on 
new location from SR 2042 (Old Greensboro Road) to north of SR 1005 (Old US 421/East 
Mountain Street). Grade separations are also proposed on new location crossing the Norfolk 
Southern Railroad and Old US 421/East Mountain Street.  Access to East Mountain Street 
would be maintained via service roads. 

U-4734 includes extending Macy Grove Road on new location from north of East Mountain 
Street to NC 150 (North Main Street). The new location would pass through the western portion 
of Triad Park, connect with Smith Edwards Road, and then continue on new location to 
terminate at NC 150. The proposed Macy Grove Road extension would be a median-divided, 
four-lane curb and gutter typical section. The right of way for the road would be 110 feet. 

Motorists coming from areas north of Kernersville use NC 66/NC 150 to get to I-40 Business.
According to previous forecasts done by NCDOT, this segment of NC 66/NC 150 had 16,000 
annual average daily traffic (AADT) in the year 2000. It is projected that this same segment will 
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carry 32,600 AADT in the year 2025 with an anticipated 13,000 AADT on the proposed Macy 
Grove Road extension. 

This project is a part of the future proposed Kernersville Loop Road System, which is included in 
the Town of Kernersville’s Land Use Plan (2004) and Thoroughfare and Street Plan section of 
the Kernersville Development Plan (2005). The Town has existing plans (including preliminary 
designs and cost estimates) to extend the proposed Macy Grove Road/Loop Road from NC 150
to Piney Grove Road. In an interview with the Planning Director for the Town of Kernersville, this 
section (U-4734 project) was described as the “missing link” between I-40 Business and 
residential areas north or Kernersville. 

The project is intended to help relieve traffic congestion in and around Kernersville. Growth and 
development within and north of the town have led to traffic congestion in the downtown area. 
Under existing conditions traffic from these residential areas must funnel through the downtown 
area to reach employment centers to the east (Greensboro areas) and west (Winston-Salem 
areas). According to the Kernersville Development Plan (2005), sections of NC 150 and NC 66 
are currently over capacity, while East Mountain Street is projected to be over capacity by 2011. 
In addition, large planned industrial and commercial development areas around the existing 
Macy Grove Road/I-40 Business intersection would be served by this project.

Overall, the Town intends for the Kernersville Loop Road System to provide a bypass of the 
downtown area, thereby increasing mobility for travelers going to areas north and east of the 
downtown area, and reducing congestion in the central town areas.

3.1 ECONOMIC DEVELOPMENT
Kernersville is uniquely positioned for economic development with its central location in the 
Triad, within the Piedmont Triad International Airport growth area and the Norfolk Southern rail 
corridor.  Kernersville’s Land Use Plan (2004) recommends an employment center that supports 
industrial, office, and commercial growth in this area. The Kernersville Development Plan (2005) 
states the interchange at I-40 Business/Macy Grove Road will permit such businesses, which 
need highway exposure, to develop and prosper. 

In keeping with these plans, large areas of non-residential development (currently zoned 
industrial and commercial) are proposed around the interchange of Macy Grove Road and I-40 
Business. Northeast of the interchange is the planned Triad Business Park (570 acres); north of 
the interchange is a potential non-residential area (225 acres); southwest of the interchange is a 
potential industrial park (234 acres); south of the interchange is the planned Kernersville 
Medical Park, which includes a new hospital (189 acres); and southeast of the interchange is a 
potential commercial/retail area (550 acres). All of these areas are within the FLUSA and are 
shown in Figure 1.

The project would support the future industrial/commercial development areas described above
through increased efficiency of transporting goods and increased access to I-40 Business.
According to town planners, the planned development areas such as the Triad Business Park 
and Kernersville Medical Park, will proceed regardless of the proposed project, and are 
currently under construction. The potential development areas, including the industrial park and 
commercial/retail area, are still under consideration.

In addition, the project would provide greater access from Kernersville to the Piedmont Triad 
International Airport located about 10 miles east of the project.  It is stated in the Development 
Plan that the industrial and office development around the Macy Grove Road interchange can 
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be directly linked to airport-related growth. Many trucks travel to the Kernersville industrial areas
daily from the airport. 

3.2 ENVIRONMENTAL DOCUMENTATION
Due to the level of perceived environmental impacts, the project will require an Environmental 
Assessment (EA) for permitting. The content of the EA will conform to the Council on 
Environmental Quality (CEQ) guidelines, which provide direction regarding implementation of 
the procedural provisions of the National Environmental Policy Act (NEPA), and the Federal 
Highway Administration’s (FHWA’s) Guidance for Preparing and Processing Environmental and 
Section 4(f) Documents (Technical Advisory T6640.8A, 1987). This document can generally be 
classified as a “moderate” level environmental analysis for documentation under NEPA.
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4.0 OTHER TRANSPORTATION AND INFRASTRUCTURE 
PROJ ECTS

Other transportation projects in and around the vicinity of the proposed project are listed in
Table 1. These projects, together and in conjunction with the proposed project, may cause 
cumulative effects related to land use, transportation, human demographics, and the 
environment.

Table 1: Other STIP Projects in the Vicinity of the FLUSA
ID No.* Description Schedule (Fiscal Years)

I-4924 I-73/74 Connector – Winston-Salem Beltway north of 
Kernersville to NC 68 west of Greensboro. Multi-lane 
freeway on new location.

Programmed for planning and environmental study 
only.
Future North Carolina Turnpike Authority Project.

B-4510 I-40 Business/US 421 – West of US 158 in Forsyth 
County to west of SR 1850 in Guilford County. Pavement 
and bridge rehabilitation.

ROW – unfunded
Construction – unfunded

R-0609 US 311 Bypass – High Point, South of SR 1920 East of 
Archdale to West of High Point Reservoir. Four lanes 
divided, new location.

Under construction

R-2611 SR 1008 (West Market Street) – SR 2007 at Colfax to NC 
68. Widen to multi-lanes.

ROW – FY 09
Construction – FY 11

R-2577 US 158 – Multi-lanes north of US 421/I-40 Business in 
Winston-Salem to US 220. Widen to multi-lanes.

Programmed for planning and environmental study 
only.
ROW – unfunded
Construction – unfunded

R-2247 New route – Winston-Salem Northern Beltway. Four lane 
expressway on new location.

ROW – unfunded
Construction – unfunded

R-2413 US 220-NC 68 – SR 2113 (Pleasant Ridge Road) to US
220-NC 68. Multi-lane connector on new location, NC 68 
to US 220 and multi-lane US 220 to NC 68.

Planning/design – in progress:
ROW – 2011
Construction - 2015

U-3617 SR 2045 (East Mountain Street/Old US 421), SR 1005, 
SR 1008, NC 66 in Kernersville (Forsyth County) to SR 
2001 (Guilford County). Widen to multi-lanes.

ROW – unfunded
Construction – unfunded

U-2579 Winston-Salem Northern Beltway, Eastern section 
(Future I-74), US 52 to US 311. Multi-lane freeway on 
new location.

Planning/design – in progress
ROW – FY 08 (Section B)
Construction – FY 13 (Section B)

U-4909 SR 2643 (Union Cross Road), SR 2691 (Wallburg Road) 
to SR 2632 (Sedge Garden Road). Widen to multi-lanes.

ROW – In progress
Construction - 2012

U-2826 US 52, I-40 Bypass to proposed western loop 
interchange. Widen and upgrade roadway and 
interchanges.

Planning/Design – In progress
ROW – unfunded
Construction - unfunded

U-3615 SR 1003-SR 1820 (Skeet Club Road), US 311 to NC 68 
(Eastchester Drive). Widen to multi-lanes.

ROW – unfunded
Construction – unfunded

U-2524 Western Loop, North of I-85 to Lawndale Drive. Construct 
freeway on new location.

ROW – unfunded
Construction – unfunded

Winston-Salem Urban Area Long Range Transportation Plan**
B32 N. Main St./Piney Grove Rd. Connector – new 4-laned 

divided roadway.
N/A

C23 Macy Grove Road extension south – NC 66 to Industrial 
Park Drive.

N/A

Source: North Carolina Department of Transportation Draft 2009-2015 State Transportation Improvement Program, Divisions 7 and 
9.

* I – Interstate Projects. R – Rural Projects. U – Urban Projects. B – Bridge Projects.

** List includes those projects not already noted under STIP projects.
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5.0 TRANSPORTATION IMPACT CAUSING ACTIVITIES
The proposed project would affect travel patterns, travel time, property access, and property 
exposure within the FLUSA. 

Connectivity around the eastern side of Kernersville would increase, particularly between 
existing Macy Grove Road, Industrial Park Drive, NC 66, NC 150, I-40 Business, and East 
Mountain Street. This would result in changing travel patterns such as reduced use of NC 150 
and NC 66 through downtown Kernersville as the main north-south route. Pass-by traffic 
through the downtown would therefore decrease. As sections of NC 150 and NC 66 are 
currently over capacity according to NCDOT traffic counts (Kernersville Land Use Plan, 2004), 
this would be a benefit.

Travelers going from north/northeastern residential areas south to I-40 Business, would be re-
routed to circumvent congested downtown areas. Due to the existing congestion in the areas 
and the more direct travel north-south travel route that would be created, travel time savings is 
anticipated. Because the project is less than two miles, it is likely the time travel savings would 
be less than ten minutes.

The new location of Macy Grove Road would create new access to a number of parcels. 
Residents along Smith Edwards Road, as well as neighborhoods west and east of Smith 
Edwards Road would have direct access to the extended Macy Grove Road, and a faster 
connection to I-40 Business. This may reduce traffic on Gralin Street. In addition, traffic may be 
reduced on rural Crosscreek Road, as fewer commuters would continue to use it as a north-
south route. Travel patterns and times for businesses and residents along Old Greensboro 
Road and East Mountain Street would change through improved, more direct access to both 
directions of I-40 Business. East Mountain Street is projected to be over capacity in 2011 
according to NCDOT traffic counts (Kernersville Land Use Plan, 2004), as this is currently the 
primary route to access I-40 Business via NC 66. Commercial businesses in this area would 
benefit from enhanced visibility and access for customers. Industrial businesses would benefit 
from improved efficiency in transporting goods.  

The project would create a transportation node at I-40 Business and Macy Grove Road, due to 
the amount of traffic expected to utilize the proposed intersection to access I-40 Business.  
Access to parcels around this node would increase, which is likely to stimulate growth and 
indirectly support industrial and commercial development.  Smaller transportation nodes would 
be created at NC 150 and Macy Grove Road, and East Mountain Street and Macy Grove Road.  

6.0 POPULATION TRENDS/PROJ ECTIONS
Population trends show that the Town of Kernersville has been growing significantly over the 
last several decades. Between 1990 and 2000, the population of Forsyth County grew by about 
1.5% per year, Guilford County grew by about 2.1% per year, and Kernersville grew by about
4.4% per year (US Census Bureau, 1990 and 2000). Between 2000 and 2007, Forsyth County 
grew about 1.0% per year (307,000 to 339,000) and Guilford County by about 0.9% (422,000 to 
461,000) (NC State Demographics Unit).

Table 2 compares population forecasts for the state and the two counties included in the FLUSA 
(Guilford and Forsyth) between 2000 and 2030, in 10-year increments. Both counties are 
expected to grow by between 10% and 15% each decade, though this is slightly less than the 
average growth for North Carolina. Kernersville, however, is expected to grow by 53% each 
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decade. This number was developed by the Kernersville Planning Department and is based on 
historical trends.

Table 2: Population Forecasts
Area Population Growth

2000 2010 Difference % Change
Kernersville* 17,126 26,203 9,077 53%
Guilford County 421,048 480,028 58,980 14.0%
Forsyth County 306,063 352,810 46,747 15.3%
North Carolina 8,046,813 9,502,904 1,456,091 18.1%

2010 2020 Difference % Change
Kernersville* 26,203 40,091 13,888 53%
Guilford County 480,028 539,335 59,307 12.4%
Forsyth County 352,810 401,019 48,209 13.7%
North Carolina 9,502,904 10,966,956 1,464,052 15.4%

2020 2030 Difference % Change
Kernersville* 40,091 Not available Not available Not available
Guilford County 539,335 600,192 60,857 11.3%
Forsyth County 401,019 451,350 50,331 12.6%
North Carolina 10,966,956 12,465,478 1,498,522 13.7%

Source:  North Carolina State Demographics Unit (2008) and (*) Kernersville Development Plan

Due to the location of the FLUSA with about half within Kernersville and the half is split between
Forsyth and Guilford Counties, it is likely that population in the FLUSA will grow at a rate 
between that of Kernersville (projected to grow about 5.3% annually up to 2020), Forsyth 
County (projected to grow about 1.4% annually up to 2020), and Guilford County (projected to 
grow at about 1.2% annually up to 2020).

7.0 J OB TRENDS/PROJ ECTIONS
According to the Kernersville Development Plan (2005), the Triad area job base was expected 
to increase 37% between 1994 and 2025. Data from the NC Employment Security Commission 
(ESC) shows total employment in Forsyth County has grown 5.7% between 2002 and 2006 (an 
average of 1.14% per year). However, data from the ESC shows that total employment for the 
Northwest Piedmont Workforce Development Board (WDB) region (including the counties of 
Davie, Forsyth, Rockingham, Stokes, Surry, and Yadkin), has grown by an average of just 
0.18% per year between 2000 and 2008. Job growth in the FLUSA, however, is more likely 
represented by the average 1.14% job growth seen in Forsyth County rather than the 0.18% 
seen in the region. This is due to the project’s central location in the Triad area, between 
Greensboro and Winston-Salem and near a major regional airport, as well as the likely increase 
in jobs from the planned Triad Business Park and Kernersville Medical Park/hospital. 

According to the NC Economic Development Intelligence System (EDIS), healthcare is the 
largest employment sector for Forsyth County (18%), with manufacturing the second largest 
employment sector (13.4%), and retail the third largest (11.8%) (EDIS, 2008). For Kernersville, 
retail is the largest employment sector (22.6%), while manufacturing is second (21.3%), and 
wholesale trade is third (12.2%) (data from the 2002 Economic Census, Geographic Data 
Series). Similar trends exist for the greater Northwest Piedmont economy, which includes much 
of the Triad: 15% is manufacturing, 12% is retail, and 4% is wholesale trade.
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From a regional perspective, however, growth in the manufacturing/industrial sector is declining.
Manufacturing did fall within the top ten “industries with growing employment” according to a 
report by the Northwest Piedmont WDB. The food services/drinking industry, however, ranked 
third in projected future growth while hospitals ranked eighth. According to the ESC, similar 
trends were reported for the Greensboro/High Point/Guilford County WDB area, and the 
Northwest Piedmont WDB reported an annual decrease in manufacturing jobs for six of the 
seven years between 2000 and 2007. An annual increase in retail and health care/social service 
jobs was reported for this area during the same period. This suggests the potential 
commercial/retail center southeast of the proposed Macy Grove Road/I-40 Business 
interchange and the Kernersville Medical Park/hospital will provide important long-term job
bases for the town.

The Triad Business Park is also anticipated to become an important job base for Kernersville 
and the surrounding area. Federal Express recently began construction of a new 400,000 
square foot FedEx Regional Distribution Hub in the Triad Business Park. It is expected to open 
in 2010 and employ 750 people. According to the Town’s Development Plan, the FedEx 
Regional Distribution Hub offers an opportunity to stimulate and further diversify Kernersville’s 
economy. The close physical location of Kernersville to the airport, the existing trucking industry, 
the availability of industrial buildings and land, and accessibility to interstates and rail gives 
Kernersville a strategic advantage to attract future businesses to the Triad Business Park. The 
proposed project would help support this growth by providing more efficient transportation 
options.

8.0 MUNICIPAL UTILITIES
Sewer service is primarily provided within Kernersville, as shown on Figure 2. Extensions of 
sewer beyond the town limits occur for a neighborhood in the northern part of the FLUSA, for 
Triad Park, and for Industrial Park Drive. Water is provided to the county line, outside of town 
limits.

As shown in Figure 2, existing water and sewer lines cross the proposed project alignment in 
several places. Neighborhoods in the northwest portion of the FLUSA have water and sewer 
connections, as do the industrial and commercial areas north of I-40 Business. A sewer line 
runs from the northwestern neighborhoods across the proposed Macy Grove Road alignment
south of Smith Edwards Road to end at a sewer pump on Reedy Fork Creek. Sewer lines cross 
the proposed alignment in several other places: Huntington Run Lane (lines run just up to Smith 
Edwards Road), East Mountain Street, Old Greensboro Road, Industrial Park Drive near the 
intersection with Macy Grove Road, and I-40 Business (between NC 66 and the proposed Macy 
Grove Road interchange).

Tim Shields, Public Works Director for the Town of Kernersville, stated that several sewer and 
water extensions are currently being planned. These include the following areas in the 
middle/southern portion of the FLUSA: 

� Sewer for the Triad Business Park will be installed by 2010. This will extend to the proposed 
I-40 Business/Macy Grove Road interchange.

� Sewer and water is expected to be installed within 1,500 feet from the proposed I-40 
Business/Macy Grove Road interchange to support industrial development.
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� Sewer for the planned Kernersville Medical Park/hospital is currently under construction and 
will be completed by late 2009. This will also serve the residential neighborhoods of this 
area.

9.0 NOTABLE FEATURES

9.1 HUMAN ENVIRONMENT
Areas of community cohesion are evident in the FLUSA. Most notably, several neighborhoods 
exist in the northern section of the project, on and around Smith Edwards Road. These 
neighborhoods are connected to each other through a network of residential streets and Smith 
Edwards Road, currently a quiet, rural area with signs of neighbor interaction and cohesion. 
Nearby are two churches, at which many people were seen to congregate during the field visit, 
a sports complex (used for Kernersville Little League, among other things), and some lower-end
retail. The general store at the intersection of NC 150 and County Line Road may also provide 
an area where local residents congregate, as observed during field visits.

Neighborhoods in the southern section of the FLUSA, south of Industrial Park Drive, are older, 
mixed-density, and relatively quiet. Fewer signs of community cohesion and interaction were
seen in this area.

The Piedmont Greenway is a proposed project identified in the Winston-Salem Forsyth County 
Greenway Plan (2003) for Winston-Salem and Forsyth County and the Parks and Open Space 
Plan for Winston-Salem and Forsyth County (2006). The greenway will run from Salem Lake to 
Triad Park, thus connecting downtown Kernersville and surrounding neighborhoods with Triad 
Park. The extension of Macy Grove Road on new location will run through Triad Park, and 
across the future greenway. A culvert would therefore be needed to allow the greenway to run 
beneath the extended Macy Grove Road. Triad Park will provide a parking lot and access to the 
greenway from pedestrian and bicycle facilities on the extended Macy Grove Road.

Much industrial and office development currently exists in the central portion of the FLUSA,
along East Mountain Street, Old Greensboro Road, and Industrial Park Drive. The 
industrial/office development surrounds the few residential enclaves that exist in these areas. 
The major planned business/industrial activities in the FLUSA include the Triad Business Park 
on East Mountain Street and Kernersville Medical Park on Macy Grove Road. In addition, large 
areas of potential non-residential development (currently zoned industrial and commercial) have 
been identified around the future interchange of Macy Grove Road and East Mountain Street,
and north of the intersection of Smith Edwards Road and NC150. South of the interchange are 
several areas of potential industrial and commercial/retail development. All development areas 
are shown in Figure 1.

9.2 NATURAL ENVIRONMENT
As mentioned, the project will cross through Triad Park, a regional natural and recreation area 
jointly owned by Forsyth and Guilford Counties. The area where the project crosses the park 
supports a stream (Reedy Fork Creek) and associated wetland system. A minimum 
hydraulically-required bridge will be used to cross the system.

All subbasins and water features are shown on Figure 3. Streams within the FLUSA include 
Reedy Creek, West Fork Deep River, Abbotts Creek, and East Belews Creek. With the 
exception of Belews Creek, each of these streams represents a protected water supply 
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watershed. Reedy Creek is classified as WS-III Nutrient Sensitive Water (NSW). This means it 
is protected as a water supply in a low to moderately developed watershed, and needs 
additional nutrient management to stay healthy. The West Fork Deep River is classified as 
WS-IV (water supply in a moderately to highly developed watershed). It is also a “Critical Area,” 
indicating the existence of more stringent development and permitting rules for the watershed, 
including the North Carolina Division of Water Quality’s (NCDWQ) Randleman Lake watershed 
rules (NCDWQ “Redbook,” 15A NCAC 02B .0248). Streamside riparian zones for Reedy Creek 
and all of its Unnamed Tributaries (UTs) within the FLUSA are protected under provisions of the 
Jordan Lake Water Supply Watershed Buffer Rules administered by NCDWQ (15A NCAC 2B 
.0267).  Abbotts Creek is designated WS-III, and drains to Randleman Lake (also subject to 
buffer rules). Belews Creek is not a water supply watershed.

A section of the West Fork Deep River immediately downstream of the FLUSA was listed on the 
Final North Carolina Water Quality Assessment and Impaired Waters List (NCDWQ, 2007). No 
Outstanding Resources Water (ORW) or High Quality Waters (HQW) exists within or near the 
FLUSA.  A section of Reedy Creek immediately downstream of the study area was listed on the 
state’s 303(d) list of impaired waters in 2008, but no water bodies within the FLUSA are listed. 

Since 1993 the Town of Kernersville has adopted and implemented a Water Supply Watershed 
Protection Ordinance which places limits on the type and amount of development/impervious 
surface that may occur near surface waters classified as water supplies.

A 10-acre Voluntary Agricultural District (VAD) is located just north of the Triad Park property 
near the intersection of Crosscreek Road and County Line Road (Figure 1).  Lands under VAD 
protection have a conservation agreement between the landowner and the county or local
municipality that prohibits non-farm use or development for a period of at least ten years.

10.0 DEVELOPMENT REGULATIONS

Kernersville uses both special use district zoning and zoning overlay districts as implementation 
tools for its Land Use Plan (2004). These zoning districts and overlays are also discussed in 
Kernersville’s Development Plan (2005), and are coordinated under the Town’s UDO (2006).
Special use district zoning allows a developer to present a limited list of uses and a specific site 
layout that complies with community plans and goals. The Zoning Overlay District standards
apply to sites within the district and require a minimum design standard for buildings, 
landscaping, sidewalks, parking, and signage. Zoning overlay districts that accommodate 
industrial and business parks such as those planned and proposed within the FLUSA include 
Corporate Park Office, Corporate Park Industrial, General Industrial, Limited Industrial, and 
Campus. Each of these has a set of development regulations associated with it.

Kernersville

Kernersville has adopted the NC 66/Old Salem Road Area Metro Activity Center Guidelines
(Town of Kernersville, 2001) to guide development along NC 66 in the western portion of the
FLUSA. These guidelines provide specific development standards for all commercial, 
residential, and office development within ¼-mile around the metro activity center.

The Town’s UDO includes an environmental ordinance that addresses watershed protection, 
stormwater runoff, and floodways. The Watershed Protection Ordinance, adopted in 1993, 
applies to all designated water supply watersheds in the town. It includes a 100-foot riparian 
buffer for high density development, a 30-foot riparian buffer for low density development, and 
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other development and land use regulations. The West Fork Deep River has been designated a 
“Critical Area” by the state.  The Randleman Lake Watershed Protection Rules and Jordan Lake 
Buffer Rules provide a set of more stringent development and permitting rules for the 
watersheds within the FLUSA. The Floodway Ordinance includes standards for development in 
the floodway or floodway fringe. The Stormwater Ordinance includes standards for managing 
stormwater from construction and post-construction sites, and is designed to comply with the 
Town’s National Pollutant Discharge Elimination System (NPDES) permit. 

The Winston-Salem/Forsyth County UDO applies to areas of the FLUSA that are in Forsyth 
County and outside the town limits. This UDO includes a Zoning Ordinance, an Environmental
Ordinance, and a Subdivision Ordinance/Regulations. The Environmental Ordinance is similar 
to that of the Town of Kernersville, with articles on Floodways/Floodway Fringes, Watershed 
Protection (similar riparian buffer distances), and Erosion Control.

Forsyth County

The Legacy Comprehensive Plan is Forsyth County’s comprehensive plan adopted in 2000.
Within this plan is a Growth Management Plan, which was designed to guide and manage 
growth within the county. The Growth Management Plan classifies land area in the county as 
City/Town Center, Urban Neighborhood, Suburban Neighborhood, Future Growth Area, and 
Rural Area. It also identifies the limits of municipal services (water and sewer). The proposed 
project borders between the Suburban Neighborhood and Future Growth Area limit identified in 
the Growth Management Plan. 

The Guilford County Development Ordinance applies to areas of the FLUSA that are in Guilford
County and outside the town limits. This ordinance includes a zoning map, development 
standards, and environmental regulations. The environmental regulations are similar to the 
Environmental Ordinances of the Town of Kernersville and Forsyth County, with sections on
stormwater management/watershed protection, illicit and illegal discharges, soil erosion and 
sedimentation control, and flood damage prevention. 

Guilford County

Guilford County updated and adopted their Comprehensive Plan in 2006 (Guilford County, 
2006). Within this plan are several area plans, including the Airport Area Plan (including a 
Future Land Use Map) for areas around Piedmont Triad Airport. Some parts of the FLUSA are 
within the area of the Airport Area Plan. The plan has identified areas southeast of the Macy 
Grove/I-40 Business interchange as “non-residential,” which is consistent with Forsyth County’s
plan to make it commercial/retail.  

The watershed and storm water protection rules included in the above-discussed ordinances will 
help moderate environmental impacts of the proposed project. Additionally, the zoning overlay 
districts and special use districts will only allow development that has been planned for by the 
town, as given by the zoning.

11.0 AVAILABLE LAND
The FLUSA includes approximately 4,934 acres of land. Of this, approximately 1,725 acres 
(35%) are considered developable. 
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Developable land was determined to include undeveloped parcels of land (those without 
building structures), larger rural lots that could be subdivided, and agricultural land that is within 
the “Future Developed Area” as determined by Forsyth County’s Growth Management Plan
(2006). It also includes areas listed for “potential” commercial or industrial development, as this 
is not yet planned development.  

Developable land does not include protected lands such as parks (i.e, Triad Park) or VADs. No 
other public lands or lands managed for conservation and open space were identified within the 
FLUSA. Jordan Lake and Randleman Lake Buffer rules apply to most of the streams within the 
FLUSA.  These dictate a 50-foot vegetated buffer be maintained along streams within the 
abovementioned drainages.  Since the applicability of buffer rules is dependent on the type of 
development and the possibility of mitigation, buffer areas have not been excluded from 
developable parcels. However, the rules could lessen the developable acres in some instances.  
Developable land does not include agricultural land that is outside of the Future Developed 
Area. It does not include areas listed for “proposed” development (medical park and Triad
Business Park), as this is development that is already planned for the near future.

Figure 1 shows the potential and proposed future development referenced above. These areas 
were determined from maps provided by Kernersville’s Planning Department and Public Works 
Department, and are included in their Land Use Plan. 

12.0 MARKET FOR DEVELOPMENT

12.1 CURRENT DEVELOPMENT PRESSURES
Within the FLUSA, the major current development pressures stem from the area around the 
proposed Macy Grove Road and I-40 Business interchange, as discussed in the Economic 
Development section above. Triad Business Park and the Kernersville Medical Park are both 
planned developments that are currently under construction. These developments are occurring 
regardless of the proposed project. An industrial park and commercial/retail development are 
proposed south of the interchange, while other non-residential development is proposed north of 
the interchange. These developments would be more dependent on the proposed project, due 
to limited existing access, and have been proposed with some anticipation of the project and a 
future Kernersville Loop Road.

Little residential development pressure exists or is expected in the future. In a meeting with the 
Kernersville Planning Director, it was suggested that rather than create new residential 
development areas, the expansion of industrial and commercial businesses along the East 
Mountain Street/Macy Grove Road corridors will result in redevelopment and infill of existing 
residential areas. The reason for this is the limited land available for (zoned) residential 
development that is within the town’s service areas (water/sewer). Most of the areas of available 
land are either outside of the current town service area, or have been reserved (via zoning) for 
industrial/commercial development.

Annexation has been identified as a preferred method for generating tax revenue to cover 
expansions in public infrastructure and services as Kernersville continues to grow. Annexation 
history shows the town has averaged a 62% increase in geographic area per decade. It is 
estimated that annexations will account for 31% of the 53% increase in population per decade. 
Areas likely to be annexed by Kernersville in the future include “Future Growth Areas” identified 
in the Forsyth County Growth Management Plan (2006), and “Areas of Consideration for Future 
Annexation” identified in the Kernersville Development Plan (2005). In relation to the project, 
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these include the northern and southern sections of the FLUSA. However, with the existing 
industrial areas and hospital/medical center already underway, annexation is likely to reach the 
middle and southern areas of the project first. Annexation may increase residential development 
pressure through the provision of water and sewer to newly-annexed areas; however, the 
current zoning of these areas supports the non-residential development proposed by the town, 
so residential development pressure likely will be less than industrial/commercial development
pressure. 

12.2 DEVELOPMENT MARKET ASSUMPTIONS
According to the Kernersville Development Plan, commercial and industrial development has 
grown each year for several decades. From 1995-2004, an average of nine commercial and 
seven industrial building permits were issued each year. During the same time period, an 
average of 137,000 square feet of commercial and 132,000 square feet of industrial space was 
added each year. By 2004, nearly 19% of land in Kernersville was dedicated to Industrial and 
Business Park/Office land use in 2004 (Kernersville Land Use Plan). 

As described in the above sections, Kernersville supports continued economic development in 
these sectors which will require further development of land. Given the available land and 
current development pressures, it is likely that the commercial/industrial development trends
described will continue over the next several decades. 

13.0 INDIRECT SCREENING MATRIX METHODOLOGY
The categories listed on the Indirect Screening Matrix (Table 3) have been shown to influence 
land development decisions in numerous areas statewide and nationally. The measures used to 
rate the impacts from a high concern for indirect effects potential to less concern for indirect 
effects potential are supported by the discussions presented in this document. Each 
characteristic is assessed individually and the results of the table are looked at comprehensively 
to determine the indirect effects potential of the proposed project. The scope of the project and 
change in accessibility categories are given extra weight to determine if future growth in the 
area is related to the project modifications. 

14.0 SCREENING MATRIX RESULTS
Based on the information gathered, the majority of the categories on the screening tool reflected 
moderate to higher (not high) concern for indirect and cumulative effects potential. A summary 
of justification for each category rating follows.

� Scope of Project -

�

The project includes a section of new location and a new interchange, in 
addition to improvements to an existing road, so this category was rated medium-high. 

Change in Accessibility -

�

The project would result in some travel time savings and greater 
accessibility to I-40 Business, so this category was rated medium.

Forecasted Population Growth - While population forecasts for the town and counties 
suggest a possible annual growth rate of over 3%, the town is promoting non-residential 
(commercial and industrial) development around the project. Thus, the actual growth for this 
area is likely to be somewhat less than 3%, so this category was rated medium-high.
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� Forecasted Employment Growth -

�

Triad Business Park and Kernersville Medical Park will 
bring a number of new jobs to the area. Other commercial and industrial areas are 
proposed, but are not yet underway. Thus, this category was rated medium-high.

Available Land -

�

It was calculated that fewer than 2,000 acres of land are available for 
development, so this category was rated medium-high.

Water and Sewer Availability -

�

About half of the FLUSA is served by sewer and all is served 
by water. While plans exist to extend sewer to the Triad Business Park and Medical Park, 
there are not plans to extend sewer further. Thus, this category was rated medium.

Market for Development -

�

The major planned developments are the Triad Business Park
and Medical Park; other commercial and industrial areas are proposed, but are not yet 
underway. Residential development is limited by the availability of sewer and by zoning. 
Thus, this category was rated medium. 

Public Policy -

�

Standard town and county ordinances exist that provide development and 
environmental regulations. Special regulations exist such as the Randleman Lake 
Watershed rules (which pertain to development within the West Fork Deep River watershed)
and the Jordan Lake Buffer rules (which pertain to development within the Reedy Creek 
watershed). At the time of the indirect screening, only the Randleman Lake Watershed rules 
were in effect, and the category was rated medium.  Due to the recent inclusion of the 
Jordan Lake Buffer rules, pertaining to the Reedy Creek Watershed and its associated 
tributaries (the majority of water features in the FLUSA), the category was reduced to a low 
rating. 

Notable Environmental Features -

The overall result, considering scope of the project, annual population growth in the FLUSA, and
the amount of economic growth expected in the area, suggests that further examination is 
warranted.  

 Stream and wetland systems exist within Triad Park that 
would be crossed by the project. However, bridges would be used to cross these areas, and 
only a small portion of the park would be affected, so this category was rated medium.

The indirect screening tool noted that land use and development decisions in this area could be 
altered by construction of the project as currently proposed. This report will now examine the 
probable growth scenarios to determine if impacts to notable features, including waterways, are 
likely. The examination will look at the changes that could occur in the area with the proposed 
project (Build) and look at the changes that could occur in the area without (No-Build) the 
proposed project.
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15.0 PROBABLE DEVELOPMENT SCENARIOS
To determine the type of development that could occur in the FLUSA, with and without the 
project, a number of sub-areas will be examined.  Development pressures and regulations, 
proposed future land use, infrastructure, and proximity to proposed economic centers will 
regulate how areas within the FLUSA will develop.  Predictions of the type of development 
within recognized probable development areas will determine the amount of impacts to notable 
features and waterways will be developed for each sub-area with and without the project.

15.1 PROBABLE DEVELOPMENT AREAS
All sub-areas discussed below are graphically represented on Figure 4.

1) NC 150/Smith Edwards Road Area
This sub-area is located at the northern terminus of the proposed project and encompasses 
approximately 167 acres of land between NC 150 and Piney Grove Road. The land use in this 
area consists of low-density residential areas, vacant/agricultural land, and mobile home parks, 
and is actively marketed.  The land is currently designated for mixed residential use, but will be
revised in an update to the Town of Kernersville’s Future Land Use Plan as a light industrial 
complex.

The northern terminus of the proposed project is located within this area; therefore the demand 
and market for commercial and/or industrial services in this area will grow with additional 
access.  This area will be actively pushed for development, as it is centrally located between 
residential areas in northern Kernersville, and the dense commercial and industrial districts 
occurring at the proposed interchange between I-40 Business and Macy Grove Road (U-2800 
portion of project).

No-Build:  Commercial and/or industrial development in this area is likely due to the rezoning of 
this area by Kernersville as a non-residential area. Without direct access to I-40 Business, the 
transition of this area from vacant land to industrial land may be slow.

Build

2) Berry Garden Road/East Mountain Street Area

:  The extension of Macy Grove Road to NC 150 will increase access to I-40 Business, 
therefore increasing access to this area.  This would make the area more attractive to intensified 
industrial development.  Change in access would make this area more similar to the developing 
areas around the proposed I-40 Business interchange with Macy Grove Road.  The roadway will 
increase exposure to area business, likely intensifying commercial development along NC 150, 
such as the vacant commercial area along NC 150 and Gralin Street.  

This sub-area is located to the west of Triad Park and encompasses approximately 225 acres of 
land north and south of East Mountain Street.  This area is currently occupied by 
commercial/industrial complexes. There also exists a small to medium density (average of 1/3 
acre) residential neighborhood off of Floyd Berrier Drive. 

This proposed extension of Macy Grove Road is located within this area, therefore the demand 
and market for commercial and/or industrial services in this area will grow with additional 
access.  This area will be actively pushed for development, as it is centrally located between 
residential areas in northern Kernersville, and the dense commercial and industrial districts 
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occurring at the proposed interchange between I-40 Business and Macy Grove Road (U-2800 
portion of project).  

No-Build:  Commercial and/or industrial development on this property is likely due to the 
designation of this area by the Town as an industrial land use.  Without direct access to I-40 
Business, the transition of this area from vacant land to industrial land may not be as intense as 
there would be with more direct access to I-40 Business, with less potential for job generation.

Build

3) Triad Business Park

:  The extension of Macy Grove Road to NC 150 directly through this area will increase 
access to I-40 Business.  This would make this area more attractive to intensified industrial 
development.  This change in access would make this area more similar to the developing 
areas around the proposed I-40 Business interchange with Macy Grove Road.  The roadway will 
increase exposure to area business. 

The Triad Business Park is located east of the proposed interchange and is bordered by East 
Mountain Street/West Market Street, I-40 Business, and Macy Grove Road.  The entire area 
designated as the business park includes 570 acres. It is zoned business industrial, and has 
been included in land use plans developed by the Kernersville Planning Department and Public 
Works Department. Construction of the FedEx Regional Distribution Hub is currently underway 
and is expected to be open for business in 2010.

No-Build: Industrial development on this property is currently underway, but will likely develop 
at a slower rate without the proposed project.  Without direct access to I-40 Business, it is likely 
that lower-tier warehousing and less traffic demanding facilities will develop on this site.  

Build

4) I-40 Business/I-40/Macy Grove Road Area

:  The extension of Macy Grove Road to NC 150 and the proposed interchange with I-40
Business will make this area more attractive to intensified industrial development, and could 
potentially become a major economic and employment center.  As discussed in Section 7.0, the 
close physical location of Kernersville to the airport, the existing trucking industry, the availability 
of industrial buildings and land, as well as future accessibility to the interstate via the proposed 
interchange will attract future businesses to the Triad Business Park. The proposed project 
would help support this growth by providing more efficient transportation options.

This sub-area is located east of the existing portion of Macy Grove Road, between I-40
Business and I-40 and encompasses approximately 550 acres of land.  Land in this area 
currently consists of vacant/agricultural land and low-density residential areas.  It is marketed as 
a potential commercial/retail area, and has been identified by the Town of Kernersville as 
suitable for this type of use.  The area’s development is dependent on the construction of the 
proposed interchange, as access is limited to this area.  According to the Town of Kernersville’s 
planning director, further development in this area without the interchange is unlikely.

No-Build: Large-scale development on this property is less likely without the proposed project.  
Some commercial development is likely due to the available acreage and current access to 
Macy Grove Road, as well as its proximity to the Kernersville Medical Park and residential 
developments.  According to the Town of Kernersville planning director, an annexation 
agreement exists between the Town of Kernersville and the City of High Point to extend sewer 
to this area for non-residential development. Access to I-40 Business, as well as I-40, is limited
without the proposed project; therefore development pressure in this area is low.  
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Build

5) Industrial Park Drive / Macy Grove Road Area

:  The extension of Macy Grove Road to NC 150 and the proposed interchange with I-40
Business will make this area more attractive to intensified development, and could potentially 
become a major economic and employment center.  

Industrial development is already present in this area.  It is located east of NC 66, south of the 
proposed interchange with I-40 Business and Macy Grove Road.  Current access is provided 
via Industrial Park Drive, from Macy Grove Road or NC 66.  The area is 123 acres and consists 
of large warehouses and businesses with few employees. Higher intensity businesses and 
industrial tenants would be likely if access is improved.  It is zoned business industrial, and has 
been included in land use plans developed by the Kernersville Planning Department and Public 
Works Department.  

No-Build:  Industrial development on this property exists.  Further development is likely, but will 
likely develop at a slower pace, if at all, without the proposed project.  The proposed project will 
provide direct access to the area via I-40 Business.  Without the project it is likely that lower-tier 
industry and less traffic demanding facilities will develop on this site.  

Build

6) Kernersville Medical Park

:  The proposed project will improve access to the industrial area and encourage 
development.  Better access will allow for business development that will employ more 
employees compared to the existing warehouses; which will increase the job base in the area
and will likely increase property values.  Development in the area will intensify with the 
construction of the proposed project.  Similar to Triad Business Park, the proximity of the area to 
the airport, the existing trucking industry, the availability of industrial buildings and land, as well 
as future accessibility to the interstate via the proposed interchange will attract future 
businesses. 

Construction of the 189-acre Kernersville Medical Park is currently underway. The Kernersville 
Medical Park is located north of I-40 and access is provided via Macy Grove Road.  The site 
was partially chosen based on the project being built in the future.  Construction of the proposed 
project would improve access, but will not affect the type of development of the land.

No-Build: Construction of the Medical Park is currently underway, and will continue without the 
project. The construction of the project will not impact the type of development occurring at the 
site or the rate of development.  However, the proposed project will allow for better access of 
the property.

Build

16.0 LAND USE SCENARIO ASSESSMENT MATRIX 
METHODOLOGY

:  The extension of Macy Grove Road to NC 150 and the proposed interchange with I-40
Business will improve access to the medical facility and will also improve response time for 
emergencies.  The proposed project will increase the number of routes available to access the 
Medical Park and allow patients and emergency vehicles more direct access from both the 
northern and southern portions of Kernersville.

The categories listed on the Scenario Assessment Tool (Table 4) have been shown to have a 
direct relationship to future quality of life and resource impacts. The measures used to rate the 
impacts from a high concern for quality of life and resource impacts to less concern for quality of 
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life and resource impacts are also supported by documentation and case studies. Each 
characteristic is assessed individually, for the Build Scenario and the No-Build Scenario, and the 
results of the table represent a comprehensive determination as to whether greater quality of life 
or resource impacts are expected to result from the project. In general, the more the Build 
Scenario and the No-Build Scenario diverge the greater the potential for future quality of life or 
resource impacts.
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17.0 SCENARIO ASSESSMENT CONCLUSIONS
Examination of the probable development areas shows that the Macy Grove Road 
Improvements project, which includes an interchange at I-40 Business and Macy Grove Road, 
as well as a new location extension of Macy Grove Road to NC 150, could encourage more 
industrial and commercial development in the area.  Six probable development areas have been 
identified.  Areas 1 through 5 are very dependent on the construction of the proposed project.  
Area 6 (Kernersville Medical Park) is under construction and will not be directly affected by the 
project.

Buffer rules and water quality regulations pertaining to waters within the Randleman and Jordan 
Lake watershed areas will likely decrease development pressures in currently forested areas 
containing surface waters. Existing industrial and commercial areas will continue to grow, and 
planned developments will follow through.

The new location roadway and interchange is not expected to increase the pressure for 
development outside of planned development areas. Little residential development pressure 
exists or is expected in the future. In a meeting with the Kernersville Planning Director, it was 
suggested that rather than create new residential development areas, the expansion of 
industrial and commercial businesses along the East Mountain Street/Macy Grove Road 
corridors will result in redevelopment and infill of existing residential areas. The reason for this is 
the limited land available for (zoned) residential development that is within the town’s service 
areas (water/sewer). Most of the areas of available land are either outside of the current town 
service area, or have been reserved (via zoning) for industrial/commercial development.

18.0 SUMMARY OF INDIRECT AND CUMULATIVE IMPACTS
Indirect Assessment

The widening and extension of Macy Grove Road and the addition of the interchange with I-40
Business will improve travel time in the area.  Industrial and residential in-filling is expected to 
continue in the area with or without the proposed project.  However, growth will occur more 
rapidly if the proposed project is constructed and access is improved to current and future 
industrial areas.

The Jordan Lake and Randleman Lake Watershed Buffer Rules regulate destruction of forested 
buffers throughout most of the FLUSA. Both sets of rules require that a 50-foot vegetated buffer 
be protected and maintained on both sides of intermittent and perennial streams, lakes, ponds, 
and estuarine waters.  In addition, streams within the FLUSA are located within protected water-
supply watershed areas.

Construction of the proposed project will increase development pressure around the new 
interchange area, namely in the industrial sector.  Industrial development is planned in the 
southern portion of the FLUSA and may sprawl more rapidly with the construction of the 
proposed project as a result of improved access.

Cumulative Assessment

Indirect effects in the form of change in land use as a result of the extension of Macy Grove 
Road and the construction of the new intersection may occur in the form of increased 
commercial and industrial development and redevelopment.  Impacts to stormwater runoff and 
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downstream water quality are not expected from this change in development patterns due to 
local regulations and policies.  The proposed project alone will not have significant indirect or 
cumulative impacts.  However, if the other sections of the Kernersville Loop Road are
constructed as presented in local and regional transportation plans, there is a possibility for
increased traffic, commercial, and industrial development as well as associated sprawl in areas 
outside of the FLUSA. 

Water Quality Statement

The proposed project is unlikely to have significant impact to stormwater run-off or water quality 
in the watershed. Triad Business Park and the Kernersville Medical Center have been in 
planning documents and will continue to develop; however the rate of development may be 
impacted by the project.  Waters within the watershed are subject to the Randleman and Jordan 
Lake Buffer Rules which require a 50-foot vegetated buffer be maintained along all intermittent 
and perennial streams, lakes, ponds, and estuarine waters. Neither the project, nor induced 
development is likely to directly or indirectly affect nor 303(d) waters, ORW or HQW. 

Cumulative Effects Statement

Cumulative impacts are environmental impacts resulting from the incremental effects of an 
activity when added to other past, present and reasonably foreseeable future activities 
regardless of what entities undertake such action. These effects can result from individually 
minor but collectively significant activities taking place over time and over a broad geographical 
scale, and can include both direct and indirect impacts (40 CFR 1508.7).

The development pressures being experienced within the proposed project’s FLUSA stem 
primarily from past and current economic growth.  Recent non-residential development along 
Macy Grove Road, Industrial Park Drive, NC 66, NC 150, 1-40 Business, and East Mountain 
Street provides evidence of this pattern.  The development of the Triad Business Park and the 
Kernersville Medical Center indicate economic pressure is being experienced along Macy Grove 
Road now and into the foreseeable future.    

In addition to the availability of developable land, an important generator of probable cumulative 
effects in the FLUSA is its proximity to the Piedmont Trial International Airport and the Norfolk 
Southern rail corridor. 

If constructed, the Macy Grove project would reduce travel times from those potentially 
developable parcels of land to the FLUSA and hence is anticipated to attract more non-
residential development to the study area.

The proposed project when considered incrementally with the future widening of SR 2045 (East 
Mountain Street/Old US 421 (U-3617) could notably improve accessibility to potentially 
developable land in the northern and middle portions of the FLUSA. Kernersville is currently 
looking at potential build sites for industrial commercial and retail sites that typically depend 
heavily on available transportation infrastructure (See Figure 1).  Improvements such as the 
proposed project and U-3617 could influence the location decisions of such sites. 

Past and future actions including prominent non-residential development and infrastructure 
improvements within the FLUSA have the potential to cumulatively alter or fragment natural 
habitats and wildlife regime, especially within Triad Park. The potential for the degradation of 
water quality also exists through erosion and stream sedimentation in the absence of 
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stormwater management regulations requiring Best Management Practices.  Yet, any direct 
natural environmental impacts by NCDOT projects would be addressed by avoidance, 
minimization, consistent with programmatic agreements with the natural resource agencies 
during the Merger and Permitting processes.  
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U-2800 Stormwater Management Plan Narrative 
Macy Grove Rd. / I-40 Business 
Forsyth and Guilford Counties, NC 
 
 
The Blythe Development Company and RK&K were awarded U-2800 in Forsyth and Guilford 
Counties.  This is a new alignment interchange with Macy Grove Rd. and I-40 Business.  It 
includes widening Macy Grove Rd. within the project limits from 2 lanes with open shoulder to 
4 lanes with a raised median and curb and gutter.  It also involves repaving I-40 Business.  The 
project is primarily in the Cape Fear River basin with a small western portion in the Yadkin-Pee 
Dee River Basin.  Within these basins, the project lies on the boundary of the Jordan Lake (to the 
north) and Randleman Lake basins.  Each of these basins has its own set of buffer rules. 
 
During the 4B Interagency Meeting held on November 8, 2012, each buffer zone was verified.  
These sites are reflected in the permit package and the attached buffer calculations sheet.  A field 
meeting was held on January 3, 2013 at which time the majority of the sites were visited.  The 
4C meeting was held on January 16, 2013. 
 
Sites 2-5 are in the Randleman Lake basin.   
 
Site 2 is due to Method III clearing for an area approximately 2’ X 150’ and will remain in sheet 
flow with no filtration ditches required. 
 
Site 3 is also due to construction of the roadway facility and will remain in sheet flow not 
requiring filtration ditches. 
 
Site 4 is due to tying a proposed ditch to an existing ditch inside the buffer.  Diffuse flow was not 
achieved because the existing condition at this location is a point discharge due to the existing 
ditch.  Filtration was achieved due to ditching.   The drainage is a point discharge with a stable 
10 year velocity of 1.45 ft/s as it exits the proposed ditch. 
 
At site 5, the roadway facility is encroaching in to the buffer.  Diffuse flow was not achieved 
because the existing condition at this location is a point discharge due to the jurisdictional 
stream.  The drainage is a point discharge with a stable 10 year velocity of 3.28 ft/s off the riprap 
pad in to the jurisdictional stream.  The 48” RCP is not buried since it ties to an existing 48” 
RCP.  The roadway slopes in this area (left and right) are not 2:1.  Upstream (left), the slopes 
were extended to provide cover over the proposed 48” RCP.  The 48” RCP had to be extended 
due to the stream elevations immediately upstream of the existing pipe being lower than the 
existing inlet elevation.  Downstream (right), the slopes were lengthened to provide cover over 
the proposed 48” RCP which was extended to allow the drainage to exit in to a straight portion of 
the stream.  The buffer area impacted under the preformed scour hole due to the 15” RCP outlet 
at –Y2- 45+75 LT is considered allowable since it is a stormwater management device. 
 



There are two buffer sites in the Jordan Lake basin (sites 1 and 6).  During the design process, it 
became evident that it would be extremely difficult to provide filtration for each of these sites.  
Site 1 at –L- 56+00 RT has a 24” CSP and roadway fill encroaching on to the beginning of a 
buffer call.  Filtration is provided for drainage on the inlet end of the 24” CSP with ditching.  At 
the outlet end, a 15” CSP enters the buffer discharging drainage from the roadway facility.  
During 4B discussions, it was determined that discharging the pipe at approximately –L- 58+70 
RT would possibly cause erosion along the existing slope prior to reaching the buffer instead of 
sheet flow.  Due to elevations of the system, the drainage could not be taken to the left side of the 
road for filtration in the ditch (the bottom of CB #0615 is 3.44’ lower than the inlet of #0612 24” 
CSP.)  The existing contours do not provide an area conducive to building a retention pond or 
ditches to provide filtration.  Also, the area is near an old, existing landfill.  Cut in this area was 
to be limited as much as possible.  For these reasons, the 1.52ac in this system did not receive 
buffer filtration prior to entering the stream the buffer surrounds.  Diffuse flow was not achieved 
because the existing condition at this location is a point discharge due to the jurisdictional 
stream.  The drainage is a point discharge with a stable 10 year velocity of 3.85 ft/s off the riprap 
pad.  The 24” CSP is not buried since the jurisdictional stream call does not begin until 
approximately 6’ beyond the end of the riprap apron. 
 
Site 6 is the other location that buffer filtration was not achieved in the Jordan Lake basin, -Y7- 
18+42 RT.  It is located in a high commercial area.  The outlet for the system is located in an 
area with very steep terrain precluding the use of a retention basin or ditches to provide filtration.  
The roadway facility is 7.34ac of the 32.4ac that the outlet 48” RCP conveys.  Diffuse flow was 
not achieved; however the existing condition at this location is a point discharge due to the 
jurisdictional stream.  The drainage is a point discharge with a stable 10 year velocity of 3.60 ft/s 
off the riprap pad.  The 48” RCP is not buried since the jurisdictional stream call does not begin 
until under the new roadway facility. 
 
Using ditches for filtration was mostly successful for this project.  Two locations were not at 
buffer sites and were used as a means to achieve extra filtration.  They have been changed back 
to “V” ditches. 
 
The remaining two locations are located in the Randleman basin and required filtration before 
eventually entering buffered streams: 

 -Y2- 47+50 RT:  Prior to entering Site 5, the drainage that enters the structure at this 
location needs to be filtered.  The special cut base ditch cross section was changed to a 
swale (V ditch with 6:1 side slopes) and the slope was modified slightly.  This location 
achieves the filtration required. 

 -Y2- 22+50 RT:  Prior to entering a buffered stream (not a location that impacts the 
buffers), the drainage that enters the structure at this location requires filtration however 
it could not be achieved.  This area is between I-40 Business (-Y2-) and a ramp to get on 
I-40 business.  The D-B Team has tried modifying the slope in this area several different 
ways.  Over one acre of the 3.6ac needing filtration comes on to the project along I-40 
Business before our construction limits.  This existing ditch was analyzed and cannot 
provide filtration.  Using 6:1 slopes and a slope of 0.50% would provide filtration but cut 
in to the ramp.  Using 4:1 side slopes and a slope of 0.30% would provide filtration but 
require over 12’ of vertical cut.  Given the severity of contours in this location coupled 



with safety of the motoring public in the roadway facility in close proximity to devices, 
basins would not be advisable.  The amount of drainage, albeit minimal, is still above the 
threshold of other standard BMPs (preformed scour holes, level spreaders).  For these 
reasons, filtration was not achieved at this location. 

 
The project was designed with the intent to provide as much buffer filtration as possible.  
Unfortunately, the existing topography and planimetrics only allowed for additional ditch buffer 
filtration in the Jordan Lake basin of 185’.  The 185’ is beyond the length required in a proposed 
ditch. 
 
However, in the Randleman Lake basin an additional 3515’ of ditch buffer filtration has been 
provided in ditches not requiring filtration, of which 1674’ would have been required.  Also in 
Randleman in the ditches that required filtration, there is an additional 1983’ beyond the length 
required. 
 
In total, the unfiltered roadway facility of sites 1 and 6 in the Jordan basin and the location 
needing filtration in the Randleman basin would have required additional filtration for 12.49ac or 
1249’ of ditch which is less than the extra 5683’ provided (185’ plus 3515’ plus 1983’). 
 
 
R:\Hydraulics\DOCUMENTS\U-2800 SMP Narrative.docx 
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Project Type: Date:

Phone: Phone:
Email: Email:

County(ies):
CAMA County?

Design/Future: Existing:

Supplemental:  

No

Primary:  
West Fork Deep River
Cape Fear Yadkin-Pee Dee

17-3-(0.3)

mcook@rkk.com

2 lanes each direction with raised medain and curb and gutter 1 lane each direction with open shoulder

Randleman, Jordan

NCDWQ Stream Index No.:

Guilford

Project/TIP No.:

NCDOT Contact:
Project No.: U-2800

Contractor / Designer:

mclawson@ncdot.gov

General Project Information

Address:

3/22/2012

Raleigh, NC 27699

North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR LINEAR ROADWAY PROJECTS

Marshall Clawson
New Location

ac.

General Project Narrative: Widening and realignment of existing Macy Grove Rd. with new location and a new interchange with I-40 Business; repaving of I-40 Business

Typical Cross Section Description:  
     

References 

12500

39.70

Average Daily Traffic (veh/hr/day):

ac.

Other Stream Classification: 

RK&K: Matthew L. Cook

City/Town:

919-878-9560

1590 Mail Service Center Address:

Kernersville

919-707-6713

Forsyth
No

NCDWQ Surface Water Classification for Primary Receiving Water

303(d) Impairments:

River Basin(s):  
Primary Receiving Water:       

Water Supply IV (WS-IV)

Buffer Rules in Effect
Project Description

turbidity biological impairment

Surrounding Land Use:    Commercial0.92mi

34400

21.10Project Built-Upon Area (ac.)
Proposed Project Existing Site

Project Length (lin. Miles or feet):        
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Sheet 
No.

Station
(From / To) 

Feature 
Impacted

Water / Wetland / 
Buffer Type

Receiving Surface 
Water Name

NRTR Map 
ID

NCDWQ Stream 
Index

NCDWQ Surface 
Water Classification

303(d) 
Impairments

Type of 
Impact

Existing 
SCM

-L- 55+67-
57+11 RT

-Y2- 24+00-

25+64 RT
-Y2- 30+08-

41+09 RT
-Y2- 34+89-

35+15 LT

-Y2- 35+60 RT
-Y2- 38+09-
39+60 RT

-Y2- 44+16-

47+94

-Y2- 47+28 LT

47+93
-Y2- 44+57-

47+26

-Y2- 47+50 LT
-Y7- 17+65-

20+58
-Y7- 18+28-

20+04

Culvert N/A Riprap PadBuffer Randleman Lake11 UT West Fork Deep 
River S10 17-3-(0.3) WS IV

biological 
impairment; 

turbidity

W1

S17

S9, S11

S9, S11

S9, S11

S19

S9

S6

S12

S12

WS IV

WS IV

WS IV

WS III, NSW

WS III, NSW

WS III, NSW

WS IV

WS IV

WS IV

WS IV

N/A

Surface Water Impacts

10

UT Reedy Fork

UT West Fork Deep 
River

West Fork Deep River

UT West Fork Deep 
River

Randleman Lake

Randleman Lake

Randleman Lake

Randleman Lake

UT West Fork Deep 
River

West Fork Deep River

UT West Fork Deep 
River

6 Jordan Lake None

Stream

N/A

Culvert

NA Clearing

Buffer9

Intermittent

UT West Fork Deep 
River

biological 
impairment; 

turbidity

biological 
impairment; 

turbidity

Buffer10

Unknown

2:1 slopes in wetland / buffer areas
Description of Minimization of Impacts or Mitigation

   All proposed SCMs listed must also be listed under Swales, Preformed Sour Holes and other Energy Dissipators, or Other Stormwater Control Measures.

N/A

17-3-(0.3)

Culvert

UT West Fork Deep 
River

UT Reedy Fork S17 None

Proposed 
SCM

Riprap Pad

N/A None

N/A None

N/A

None

North Carolina Department of Transportation

Highway Stormwater Program

17-3-(0.3)
biological 

impairment; 
turbidity

Culvert11

Fill17-3-(0.3)

17-3-(0.3)

17-3-(0.3)

UT Reedy Fork 16-11-(1) None

16

11 Intermittent

16 Perennial

Stream

Buffer

Stream

Jordan Lake

Wetland

16-11-(1)

16-11-(1) Culvert

biological 
impairment; 

turbidity

10

Buffer

Excavation

Culvert17-3-(0.3)

biological 
impairment; 

turbidity

Culvert

Buffer

biological 
impairment; 

turbidity
Fill11 Stream Intermittent 17-3-(0.3)

10 Fill

biological 
impairment; 

turbidity

Project/TIP No.:

* List all stream and surface water impact locations regardless of jurisdiction or size.

Project Environmental Summary

Buffer

   Equalizer Pipes to be noted as a minimization of impacts.

Riprap Pad

Riprap Pad

None

N/A Riprap Pad

N/A Riprap Pad

N/A

N/A

N/A

NoneN/A

N/A Riprap Pad

        STORMWATER MANAGEMENT PLAN
       FOR LINEAR ROADWAY PROJECTS
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Sheet 
No.

Station
(From / To)

Stream 
Crossing 
Station

Base Width
(ft)

Front Slope
(H:V)

Back Slope
(H:V)

Drainage 
Area
(ac)

Recommended 
Treatment Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

attachment

0

0

0

0

0

0

North Carolina Department of Transportation

Swales

0

See

Project/TIP No.:

Highway Stormwater Program

0

0

0

0

0

0

0

0

0

0

0

0

0

Additional Comments
See narrative

Have minimum design criteria, as presented in the NCDOT Best Management Practices Toolbox, Version 1 (March 2008), been met and verified?  If No, 
provide further explanantion of why design criteria was not met.

                           STORMWATER MANAGEMENT PLAN
                           FOR LINEAR ROADWAY PROJECTS

YES NO
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Sheet 
No. Station

Energy Dissipator 
Type Riprap Type

Drainage Area
(ac)

Q10
(cfs)

V10
(fps)

Pipe 15" RCP 3.8 0.7

Pipe 48" RCP 54.0 3.6

* Refer to the NCDOT Best Management Practices Toolbox, Version 1 (March 2008), NCDOT Standard Details, the Federal Highway Administration (FHWA) Hydraulic Engineering Circular No. 14 (HEC-14), 
Third Edition, Hydraulic Design of Energy Dissipators for Culverts and Channels (July 2006), as applicable, for design guidance and criteria.

6

North Carolina Department of Transportation

Highway Stormwater Program

3.42Class 'B' 13.6

Preformed Scour Holes and Energy Dissipators

114.0 2.374.00

Pipe/Structure 
Dimensions

(in)
Pipe

Conveyance Structure

54" RCP

Project/TIP No.:

Riprap Apron / Pad

Class I

-L- 56+27 RT 3.924" CSP

Pipe10

11 -Y2- 45+54 LT PFSH

10 -Y2- 39+48 RT

-Y2- 35+57 RT Riprap Apron / Pad

Pipe 18" CSP 10.6 2.3

Pipe 48" RCP 126.0 3.3

Class 'B' 4.41

N/A

Riprap Apron / Pad

0.92

16 -Y7- 18+42 RT 32.40Class IRiprap Apron / Pad

Additional Comments

Have minimum design criteria, as presented in the NCDOT Best Management Practices Toolbox (2008), NCDOT Standard Details, or FHWA 
HEC-14 (July 2006), been met and verified, as applicable?  If No, provide further explanantion of why design criteria was not met.

11 -Y2- 44+79 RT Riprap Apron / Pad Class I 83.10

              STORMWATER MANAGEMENT PLAN
              FOR LINEAR ROADWAY PROJECTS

YES NO
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SITE

GUILFORD
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FORSYTH
COUNTY

Greensboro

Winston-Salem

High Point

Summerfield

Stokesdale

Oak Ridge

Lewisville

Clemmons

Kernersville

Tobaccoville

Pleasant Garden

Walkertown

Rural Hall

Jamestown

Sedalia

King

Bethania
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NCDOT

0 2,000 4,000
Feet

Source:  USGS 7.5 Minute Quadrangle, Kernersville, NC
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PROPERTY OWNER NAME
Michael York 2488 Dellwood DR  Atlanta, GA 30305

Garden Towers, LLP 2101 NE Rhode Island AVE  Washington DC 20018
Twin City Properties 125 Allen ST  Kernersville, NC 27284

WETLAND AND STREAM IMPACTS

N.C. DEPT. OF TRANSPORTATION
DIVISION OF HIGHWAYS

FORSYTH AND GUILFORD COUNTIES
PROJECT:  34858.3.3 (U-2800)

PERMIT DRAWING SHEET 3 OF 13

R:\Hydraulics\Calculations\Permit\U-2800 WetProp.xls

PROP. NO. PROPERTY OWNER ADDRESS
39
42
43



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)

6 -Y7- 18+28 TO 20+04 48" RCP 0.03 <0.01 245 7
6 -Y7- 18+28 TO 20+04 Bank Stabilization <0.01 17

0.03 <0.01 262 7

3 -Y2- 38+09 TO 39+60 RT ROADWAY FILL 0.03
4 -Y2- 35+60 RT 54" RCP <0.01 12
4 -Y2- 35+60 RT Bank Stabilization 0.01 24
5 -Y2- 44+57 TO 47+26 ROADWAY FILL 0.03 <0.01 203 26
5 -Y2- 44+57 TO 47+26 Bank Stabilization <0.01 16
7 -Y2- 47+50 LT ROADWAY FILL <0.01 27

0.03 0.04 <0.01 255 53

ATN Revised  3/31/05 PERMIT DRAWING 4 OF 13

                                                                     WETLAND AND STREAM PERMIT IMPACT SUMMARY
SURFACE WATER IMPACTSWETLAND IMPACTS

Randleman Watershed

TOTALS:

FORSYTH & GUILFORD COUNTIES

NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PROJECT:  34858.3.3  (U-2800)

Jordan Watershed

TOTALS:

NOTE:  NO SITES 1 OR 2
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2012 STANDARD SPECIFICATIONS

V = 

T = 

D = 

DHV = 

ADT 2030 = 

ADT 2012 = 

50 MPH

9 % *

55 %

10 %

34,400

12,500

0.917 mi

0.073 mi

0.844 mi
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(

(

40
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$%40
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-Y4A-

-L- Sta.  34+08.20–
BEGIN BRIDGE

-L- Sta.  35+63.70–
END BRIDGE

-L- Sta.  46+81.56–
BEGIN BRIDGE

-L- Sta.  47+98.06–
END BRIDGE

-L- Sta.  52+11.80–
BEGIN BRIDGE

-L- Sta.  53+22.80–
END BRIDGE

-Y3
- S

R 2
04

2

OLD
 GREE

NSBORO
 RD

.

-L- Sta.  12+75.00
BEGIN TIP PROJECT U-2800

-L- Sta.  61+18.48
END TIP PROJECT U-2800

AUGUST 13, 2012

See Sheet 1-B For Conventional Symbols

See Sheets 1-A For Index of Sheets

FROM SOUTH OF SR 4319 (INDUSTRIAL PARK DRIVE) TO

GRADING, DRAINAGE, PAVING, STRUCTURES,

B

A D

C

N
A

D
 
8
3

* ( TTST 2% + DUALS 7%)

NORTH OF SR 1005 (EAST MOUNTAIN STREET) IN KERNERSVILLE

SIGNALS, SIGNING, LIGHTING, AND ITS

-RAMP-

K
E

R
N

E
R

S
V
IL

L
E

N.T.S.

OFFSITE DETOUR ROUTES

COLLECTOR
FUNC. CLASS = URBAN

3. A PORTION OF THIS PROJECT IS WITHIN THE MUNICIPAL BOUNDARIES OF KERNERSVILLE.

 ON THE PLANS FOR MACY GROVE RD.

 CONTROLLED ACCESS PROJECT WITH ACCESS BEING LIMITED TO POINTS AS SHOWN

 INTERCHANGES AND AT GRADE INTERSECTIONS ALONG I-40 BUS. THIS IS A PARTIAL

2. THIS IS A CONTROLLED ACCESS PROJECT WITH ACCESS BEING LIMITED TO

 TO THE LIMITS ESTABLISHED BY METHOD III.

1. CLEARING ON THIS PROJECT SHALL BE PERFORMED

NOTES:
-D

R
2
-
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Median Ditch

( Not to Scale)
FALSE SUMP

S

S=Ditch Slope

etc.
GI

L

2’

D

D

Ditch Grade L LDitch Grade

0.0% To 2.0%

Over 2.0% To 4.0%

20’

30’

Over 4.0% To 6.0%

Over 6.0%

40’

50’

9"

20’L (See Chart Below)

 

DETAIL

C Proposed Ditch

VAR.

S
T
A

K
E

S
L
O

P
E

5.0’ 5.0’

D
2:1

L
IM

IT
S

C
L
E

A
R
IN

G( Not to Scale)

BERM DITCH

10.0’ V.C.

-Y5- STA. 31+00 TO STA. 34+00 RT

4.0’

DETAIL H

2.0’

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Type of Liner= PSRM

d

Geotextile

d

2:1

B

D

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

-Y2- STA. 90+50 TO STA. 91+10 LT

Slope

Fill

DETAIL P

B= 2.0Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Type of Liner= Class B Rip-Rap

Ground

Natural

Geotextile

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

BEG EL=961.1, END EL=957.0
-L- STA. 27+63 RT; L=60’, S=6.81%

DETAIL Q

B= 4.0Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Geotextile

( Not to Scale)

TOE PROTECTION

d
FL

ATT
ER2:

1 
O

R

-Y9- STA. 18+00 TO STA. 19+50 LT
-Y7- STA. 18+40 TO STA. 20+20 RT
-Y7- STA. 17+50 TO STA. 20+40 LT
-Y2- STA. 47+00 TO STA. 47+60 LT

DETAIL I

Type of Liner= Class B Rip-Rap

d= 1.0Ft.

GROUND

NATURAL
SLOPE

FILL

GEOTEXTILE

( Not to Scale)

Flatter

2:1 or
Fla
tte
r2:

1 o
r

-Y2- STA. 17+00 TO STA. 18+50 CL

D

D= 1.0’

Point

Shoulder

Point

Shoulder

PSRM

MEDIAN V DITCH w/PSRM

DETAIL C

AA

W 

PLAN VIEW

SECTION A-A

(4’min typ.)

Permanent Soil Reinforcement 
matting (PSRM) 

Seed with native 
grasses at installation.

PREFORMED SCOUR HOLE DETAIL R

-Y2- STA. 45+43 LT

*NOT TO SCALE

B

FILL SLO
PE

2:12:1

PIPE (d = 15" OR 18")

INFLOW

3/08

W= 4.0’

D= 1.0’

B= 3.75’

not shown for clarity)
(Rip Rap in basin

GROUND
NATURAL

Outlet

Pipe or Ditch

Scour Hole (PSH)

Square Preformed

D
PSRM

MIN. 1’ TUCK

WITH NATURAL GROUND

INSTALL LEVEL AND FLUSH

WITH GEOTEXTILE

LINER: CLASS B RIPRAP

( Not to Scale)

Flatter

2:1 or

Fla
tte
r2:

1 o
r

-Y2- STA. 48+20 TO STA. 50+00 CL
-Y2- STA. 39+50 TO STA. 41+50 CL
-Y2- STA. 32+50 TO STA. 36+00 CL
-Y2- STA. 24+00 TO STA. 26+00 CL
-Y2- STA. 18+50 TO STA. 22+50 CL

Point

Shoulder

Point

Shoulder

MEDIAN V DITCH

DETAIL L

1�
:11�

:1

V
A

R
I

E
S

 

FLOW

{

 

A

A

FLOW{

NOT TO SCALE

 
 
 
 
 
 

      

B

B

CHANNEL

EXISTING

BACKFILL

BED

TB

TB

5’ Min. 10’

OF EXISTING CHANNEL

MIN. OF     BEYOND LIMITS

EXTEND CHANNEL BLOCK

LENGTH

    MIN.

BACKFILL

COMPACTED

BACKFILL

UNCOMPACTED

OF EXISTING CHANNEL

MIN. OF     BEYOND INVERT

EXTEND CHANNEL BLOCK

SPECIFIED IN PLANS

BE TREATED AS

NEW STREAMBANK SHALL

BACKFILL

COMPACTED

BACKFILL

UNCOMPACTED

SPECIAL PROVISIONS)

MATERIAL (SEE PROJECT

IMPERVIOUS SELECT

FINISH GRADE

1.5’

BACKFILL

COMPACTED

PLAN VIEW STREAM PLUG DETAIL S

SECTION A-A

SECTION B-B

   THE ENGINEER.

6) COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE DIRECTION OF

   THE PROJECT SPECIFICATIONS IMMEDIATELY AFTER GRADING.

5) INSTALL EROSION CONTROL MATTING AND SEED IN ACCORDANCE WITH

   EXISTING STREAM CHANNEL.

4) BLOCK SHOULD EXTEND A MINIMUM OF 1.0’ BEYOND THE LIMITS OF THE

   OF THE EXISTING CHANNEL.

3) BOTTOM OF BLOCK SHOULD BE A MINIMUM OF 1.0’ BELOW THE INVERT

   CHANNEL AND PROPOSED CHANNEL.

2) BLOCK SHOULD BE INSTALLED AT THE INTERFACE BETWEEN EXISTING

   PROJECT SPECIFICATIONS.

1) CHANNEL BLOCK SHALL BE INSTALLED IN ACCORDANCE WITH THE

NOTES:

INVERT

CHANNEL

-Y2- STA. 45+00 RT

Fla
tte
r4:

1 o
r

D
2:1

( Not to Scale)

SPECIAL CUT DITCH

-Y3- STA. 17+50 TO STA. 19+00 LT

DETAIL O

Min. D= 1.5Ft.

Ground

Natural Slope

Ditch

Front

LATERAL ’V’  DITCH
( Not to Scale)

D
2:1 2:

1

b

1"/Ft.

-Y9- STA. 17+15 TO STA. 18+00 LT
-Y9- STA. 13+00 TO STA. 17+00 RT

-Y3- STA. 14+75 TO STA. 16+50 LT (3:1 SIDE SLOPES)

b= 5.0Ft.

Min. D= 1.0Ft.

DETAIL J

Ground

Natural

Slope

Fill

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

-Y12- STA. 14+50 TO STA. 16+00 RT
-Y2- STA. 91+00 TO STA. 92+40 RT
-Y2- STA. 88+00 TO STA. 89+00 RT

DETAIL B

b= 5.0Ft.

B= 4.0Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

D
d

2:1

-Y12- STA. 14+50 TO STA. 16+00 LT

DETAIL K

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Type of Liner= Class B Rip-Rap

Filter Fabric

Slope

Fill

Fla
tte
r2:

1 o
r

Ground

Natural

B

3:
13:1 D

( Not to Scale)

STANDARD BASE DITCH

BEG EL=955.6, END EL=955.4
LAST 61’: L=61’, S=0.30%

BEG EL=957.0, END EL=955.6;
NEXT 89’: L=89’, S=1.55%

FIRST 60’ SEE DETAIL Q;
-L- STA. 27+63 RT; 

DETAIL D

B= 4.0Ft.

Min. D= 1.0Ft.

Ground

Natural

Ground

Natural

B

3:
13:1 D

( Not to Scale)

STANDARD BASE DITCH

BEG EL=954.5, END EL=953.8
L=213’, S=0.30%

-Y1- STA. 10+64 TO STA. 12+77 LT
BEG EL=965.7, END EL=965.5

-RPD- STA. 19+06 RT; L=48’, S=0.42%
BEG EL=967.9, END EL=966.2

-DRI- STA. 11+40 LT; L=311’, S=0.50%

DETAIL N

B= 2.0Ft.

Min. D= 1.0Ft.

Ground

Natural

Ground

Natural

Fla
tte
r4:

1 o
r

D
2:1

( Not to Scale)

SPECIAL CUT DITCH

-Y12A- STA. 10+25 TO STA. 10+75 LT
-Y12- STA. 16+00 TO STA. 17+50 RT
-Y6- STA. 11+00 TO STA. 11+50 LT
-Y6- STA. 10+65 TO STA. 11+00 RT
-Y2- STA. 93+50 TO STA. 96+58 RT
-Y2- STA. 80+50 TO STA. 81+50 RT
-Y2- STA. 75+00 TO STA. 83+50 LT
-Y2- STA. 62+00 TO STA. 66+50 LT

-Y2- STA. 54+00 TO STA. 57+00 LT (USE 6:1)
-Y2- STA. 47+50 TO STA. 51+50 RT (USE 6:1)

-Y2- STA. 44+00 TO STA. 45+00 LT
-Y2- STA. 39+50 TO STA. 41+50 LT
-Y2- STA. 31+50 TO STA. 35+00 RT
-Y2- STA. 22+50 TO STA. 24+00 RT
-Y2- STA. 20+00 TO STA. 24+50 LT
-RPD- STA. 18+85 TO STA. 20+75 LT
-RPB- STA. 16+95 TO STA. 19+90 RT

-RPA- STA. 18+15 TO STA. 20+15 LT (USE 6:1)
-DR2- STA. 11+00 TO STA. 12+50 LT & RT

-L- STA. 12+72 TO STA. 25+50 LT
-L- STA. 12+71 TO STA. 13+50 RT

DETAIL A

Min. D= 1.0Ft.

Ground

Natural Slope

Ditch

Front

( Not to Scale)

2:
12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

-Y12- STA. 14+50 TO STA. 16+00 RT
-Y12- STA. 10+34 TO STA. 11+00 LT
-Y9- STA. 17+00 TO STA. 18+25 RT
-Y9- STA. 10+72 TO STA. 16+12 LT

-Y5- STA. 17+00 TO STA. 19+50 LT; 3:1 SLOPES
-Y2- STA. 92+40 TO STA. 93+50 RT
-Y2- STA. 89+00 TO STA. 91+00 RT

-Y2- STA. 35+00 TO STA. 39+00 LT; 3:1 SLOPES
-RPC- STA. 18+00 TO STA. 21+94 RT; 3:1 SLOPES

-RPB- STA. 19+90 TO STA. 21+65 RT
-L- STA. 54+00 TO STA. 58+00 LT; 3:1 SLOPES
-L- STA. 32+58 TO STA. 33+55 RT; 3:1 SLOPES
-L- STA. 27+63 TO STA. 30+67 RT; 3:1 SLOPES

DETAIL E

b= 5.0Ft.

B= 4.0Ft.

Min. D= 1.0Ft.

Ground 

Natural

Slope

Fill

( Not to Scale)

RIP RAP AT EMBANKMENT

DETAIL F

Filter Fabric

1.0’

Var.

Va
r.

Var.

-Y7- STA. 18+39 RT
-Y2- STA. 44+79 RT
-Y2- STA. 35+57 RT



MICHAEL YORK
DB 794  PG 33

DB 903  PG 511
DB 1119  PG 884
DB 905  PG 395
DB 957  PG 184
DB 1039  PG 505
DB 996  PG 444

DB 1143  PG 1615

CONGRESS GARDENS INC

DB 2715 PG 387

CONGRESS GARDENS, INC

DB 2952 PG 292

GARDEN TOWERS, LLP

DB 2963 PG 1013
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;

;

;
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53.75’

(TYP)

54’

30+00

35+00

40+00

-Y2- ST Sta.  30+54.69

-Y2- TS Sta.  37+41.54

-Y2- SC Sta.  41+71.54

30+00

35+00

40+00

-Y2_LT- CS Sta.  32+96.74

-Y2_LT- SRS Sta.  36+26.74

-Y2_LT- SC Sta.  40+56.74

PROP. 48" WW FENCE

PROP. 48" WW FENCE

PROP. 48" WW FENCE

-Y2_LT-

-Y2-

10+00

-RAMP- ST Sta.  10+00.00

-RAMP-
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FOR DITCH DETAILS SEE SHT. 2-M
FOR -RAMP- PROFILE SEE SHT. 29
FOR -Y2_LT- PROFILE SEE SHTS. 21 & 22
FOR -Y2- PROFILE SEE SHTS. 21 & 22

42

43

44

45

B

C

A

A

B

C

A-A

0.3’

3.5’

INFALL

12.0’

5.0’

B-B

0.5’

2.5’

OUTFALL

15.0’

10.0’

C-C

0.1’

1.0’

OUTFALL

8.0’

5.0’

922.03921.99 921.71

920.52

920.98

920.43

920.03

919.44

LP
-Y2 LT- STA. 39+84.42

LP
-Y2- STA. 35+28.66

SEE DETAIL L
MEDIAN V DITCH

15
"
 
C

S
P

15" RCP-III 15" RCP-III 

24" RCP-III

24" RCP-III

2GI-A

2GI-A

JB w/Slab Lid

1005

1001

1004

1006

1002

1003

TB 2GI

TB 2GI

TB 2GI

R
E
T
A
IN

R
E
T
A
IN

1007

SEE DETAIL A
SPECIAL CUT DITCH

FS

FS

1009
2GI

2GI

FS

W/ 7 SY FIL FAB
2 TONS CL B RIPRAP

INV=939.9

1011 1012
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" 

CSP

ELB

ELB

RO
D
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LU
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EL

BO
W
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E
L

B
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PROPERTY OWNER NAME
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IMPACT
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(ft2)
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TOTAL  
(ft2)

ZONE 1   
(ft2)

ZONE 2   
(ft2)

TOTAL      
(ft2)

ZONE 1     
(ft2)

ZONE 2     
(ft2)

1 24" CSP -L- 55+67 TO 57+11 RT X 2115 2850 4965

1 UNDER 24" CSP -L- 55+67 TO 57+11 RT X 32 41 73

6 48" RCP -Y7- 17+65 TO 20+58 X 17807 12794 30601

TOTAL: 2115 2850 4965 17839 12835 30674

2 ROADWAY FILL -Y2- 24+00 TO 25+64 RT X 176 0 176

3 ROADWAY FILL -Y2- 30+08 TO 41+09 RT X 6007 7311 13318

4 ROADWAY DITCH -Y2- 34+89 TO 35+15 LT 54 572 626

5 48" RCP -Y2- 44+16 TO 47+50 X 10804 2788 13592

5 PSH -Y2- 45+75 LT STORMWATER MANAGEMENT 0 67 67

7 ROADWAY FILL -Y2- 44+16 TO 47+94 X 1165 234 1399

TOTAL: 54 639 693 18152 10333 28485

R:\Hydraulics\CALCULATIONS\Permits\U-2800 Buffer Impact Summary Sheet.xls

BUFFER IMPACTS SUMMARY

TYPE

SITE NO.
STRUCTURE SIZE / 

TYPE STATION    (FROM/TO)

STORMWATER MANAGEMENT

BUFFER DRAWING 4 OF 13

PROJECT:  34858.3.3  (U-2800)

                            

MITIGABLE

DIVISION OF HIGHWAYS

BUFFER 
REPLACEMENT

FORSYTH & GUILFORD COUNTIES

IMPACT

N.C. DEPT. OF TRANSPORTATION

ALLOWABLE

                                    

Jordan Watershed

Randleman Watershed

Rev. May 2006



Site Station
ZONE 1                

(ft^2)
ZONE 2              

(ft^2)
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1199 99
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20’

30’

Over 4.0% To 6.0%
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40’

50’
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20’L (See Chart Below)
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VAR.

S
T
A

K
E

S
L
O

P
E

5.0’ 5.0’

D
2:1

L
IM

IT
S

C
L
E

A
R
IN

G( Not to Scale)

BERM DITCH

10.0’ V.C.

-Y5- STA. 31+00 TO STA. 34+00 RT

4.0’

DETAIL H

2.0’

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Type of Liner= PSRM

d

Geotextile

d

2:1

B

D

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

-Y2- STA. 90+50 TO STA. 91+10 LT

Slope

Fill

DETAIL P

B= 2.0Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Type of Liner= Class B Rip-Rap

Ground

Natural

Geotextile

2:
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D

( Not to Scale)

STANDARD BASE DITCH
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BEG EL=961.1, END EL=957.0
-L- STA. 27+63 RT; L=60’, S=6.81%

DETAIL Q

B= 4.0Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= Class B Rip-Rap
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( Not to Scale)
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DETAIL I

Type of Liner= Class B Rip-Rap
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GROUND
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( Not to Scale)
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DETAIL C
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PLAN VIEW

SECTION A-A

(4’min typ.)

Permanent Soil Reinforcement 
matting (PSRM) 

Seed with native 
grasses at installation.

PREFORMED SCOUR HOLE DETAIL R
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INFLOW

3/08

W= 4.0’

D= 1.0’

B= 3.75’

not shown for clarity)
(Rip Rap in basin

GROUND
NATURAL

Outlet

Pipe or Ditch

Scour Hole (PSH)

Square Preformed

D
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INSTALL LEVEL AND FLUSH
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LINER: CLASS B RIPRAP

( Not to Scale)
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-Y2- STA. 24+00 TO STA. 26+00 CL
-Y2- STA. 18+50 TO STA. 22+50 CL
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EXISTING

BACKFILL
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5’ Min. 10’

OF EXISTING CHANNEL

MIN. OF     BEYOND LIMITS

EXTEND CHANNEL BLOCK

LENGTH

    MIN.

BACKFILL

COMPACTED

BACKFILL

UNCOMPACTED

OF EXISTING CHANNEL

MIN. OF     BEYOND INVERT

EXTEND CHANNEL BLOCK

SPECIFIED IN PLANS

BE TREATED AS

NEW STREAMBANK SHALL

BACKFILL

COMPACTED

BACKFILL

UNCOMPACTED

SPECIAL PROVISIONS)

MATERIAL (SEE PROJECT

IMPERVIOUS SELECT

FINISH GRADE

1.5’

BACKFILL

COMPACTED

PLAN VIEW STREAM PLUG DETAIL S

SECTION A-A

SECTION B-B

   THE ENGINEER.

6) COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE DIRECTION OF

   THE PROJECT SPECIFICATIONS IMMEDIATELY AFTER GRADING.

5) INSTALL EROSION CONTROL MATTING AND SEED IN ACCORDANCE WITH

   EXISTING STREAM CHANNEL.

4) BLOCK SHOULD EXTEND A MINIMUM OF 1.0’ BEYOND THE LIMITS OF THE

   OF THE EXISTING CHANNEL.

3) BOTTOM OF BLOCK SHOULD BE A MINIMUM OF 1.0’ BELOW THE INVERT

   CHANNEL AND PROPOSED CHANNEL.

2) BLOCK SHOULD BE INSTALLED AT THE INTERFACE BETWEEN EXISTING

   PROJECT SPECIFICATIONS.

1) CHANNEL BLOCK SHALL BE INSTALLED IN ACCORDANCE WITH THE
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DETAIL O
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Natural Slope
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LATERAL ’V’  DITCH
( Not to Scale)
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1"/Ft.

-Y9- STA. 17+15 TO STA. 18+00 LT
-Y9- STA. 13+00 TO STA. 17+00 RT

-Y3- STA. 14+75 TO STA. 16+50 LT (3:1 SIDE SLOPES)

b= 5.0Ft.

Min. D= 1.0Ft.

DETAIL J

Ground

Natural

Slope

Fill

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
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-Y12- STA. 14+50 TO STA. 16+00 RT
-Y2- STA. 91+00 TO STA. 92+40 RT
-Y2- STA. 88+00 TO STA. 89+00 RT

DETAIL B

b= 5.0Ft.

B= 4.0Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH
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2:1

-Y12- STA. 14+50 TO STA. 16+00 LT

DETAIL K
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Min. D= 1.0Ft.
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( Not to Scale)

STANDARD BASE DITCH

BEG EL=955.6, END EL=955.4
LAST 61’: L=61’, S=0.30%

BEG EL=957.0, END EL=955.6;
NEXT 89’: L=89’, S=1.55%

FIRST 60’ SEE DETAIL Q;
-L- STA. 27+63 RT; 

DETAIL D

B= 4.0Ft.

Min. D= 1.0Ft.

Ground

Natural

Ground

Natural

B

3:
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( Not to Scale)

STANDARD BASE DITCH

BEG EL=954.5, END EL=953.8
L=213’, S=0.30%

-Y1- STA. 10+64 TO STA. 12+77 LT
BEG EL=965.7, END EL=965.5

-RPD- STA. 19+06 RT; L=48’, S=0.42%
BEG EL=967.9, END EL=966.2

-DRI- STA. 11+40 LT; L=311’, S=0.50%
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Ground
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Ground
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-Y6- STA. 11+00 TO STA. 11+50 LT
-Y6- STA. 10+65 TO STA. 11+00 RT
-Y2- STA. 93+50 TO STA. 96+58 RT
-Y2- STA. 80+50 TO STA. 81+50 RT
-Y2- STA. 75+00 TO STA. 83+50 LT
-Y2- STA. 62+00 TO STA. 66+50 LT

-Y2- STA. 54+00 TO STA. 57+00 LT (USE 6:1)
-Y2- STA. 47+50 TO STA. 51+50 RT (USE 6:1)

-Y2- STA. 44+00 TO STA. 45+00 LT
-Y2- STA. 39+50 TO STA. 41+50 LT
-Y2- STA. 31+50 TO STA. 35+00 RT
-Y2- STA. 22+50 TO STA. 24+00 RT
-Y2- STA. 20+00 TO STA. 24+50 LT
-RPD- STA. 18+85 TO STA. 20+75 LT
-RPB- STA. 16+95 TO STA. 19+90 RT

-RPA- STA. 18+15 TO STA. 20+15 LT (USE 6:1)
-DR2- STA. 11+00 TO STA. 12+50 LT & RT

-L- STA. 12+72 TO STA. 25+50 LT
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DETAIL A
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( Not to Scale)

2:
12:1 D

B

b
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-Y12- STA. 14+50 TO STA. 16+00 RT
-Y12- STA. 10+34 TO STA. 11+00 LT
-Y9- STA. 17+00 TO STA. 18+25 RT
-Y9- STA. 10+72 TO STA. 16+12 LT

-Y5- STA. 17+00 TO STA. 19+50 LT; 3:1 SLOPES
-Y2- STA. 92+40 TO STA. 93+50 RT
-Y2- STA. 89+00 TO STA. 91+00 RT

-Y2- STA. 35+00 TO STA. 39+00 LT; 3:1 SLOPES
-RPC- STA. 18+00 TO STA. 21+94 RT; 3:1 SLOPES

-RPB- STA. 19+90 TO STA. 21+65 RT
-L- STA. 54+00 TO STA. 58+00 LT; 3:1 SLOPES
-L- STA. 32+58 TO STA. 33+55 RT; 3:1 SLOPES
-L- STA. 27+63 TO STA. 30+67 RT; 3:1 SLOPES

DETAIL E

b= 5.0Ft.

B= 4.0Ft.

Min. D= 1.0Ft.

Ground 

Natural

Slope

Fill

( Not to Scale)

RIP RAP AT EMBANKMENT

DETAIL F

Filter Fabric

1.0’

Var.

Va
r.

Var.

-Y7- STA. 18+39 RT
-Y2- STA. 44+79 RT
-Y2- STA. 35+57 RT



DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

GRASS SWALE DATA

D10= 0.21’
V10= 1.46ft/s
Q10= 2.38cfs
D2= 0.18’
V2= 1.34ft/s
Q2= 1.84cfs
L PRO.= 215’ (ADD. 141’)
L REQ.= 74’
SLOPE= 1.86%
DA= 0.74ac

56+15 LT
-L- STA. 54+00 TO

LATERAL BASE DITCH E

GRASS SWALE DATA

D10= 0.25’
V10= 1.93ft/s
Q10= 3.72cfs
D2= 0.21’
V2= 1.77ft/s
Q2= 2.87cfs
L PRO.= 150’ (ADD. 44’)
L REQ.= 106’
SLOPE= 2.75%
DA= 1.06ac

58+00 LT
-L- STA. 56+50 TO

LATERAL BASE DITCH E

GRASS SWALE DATA

D10= 0.73’
V10= 1.45ft/s
Q10= 4.45cfs
D2= 0.65’
V2= 1.35ft/s
Q2= 3.44cfs
L PRO.= 48’ (ADD. 48’)
L REQ.= 0’
SLOPE= 0.42%
DA= 1.52ac

-RPD- STA. 19+06 RT
DITCH N

STANDARD BASE

GRASS SWALE DATA

D10= 1.15’
V10= 1.85ft/s
Q10= 6.53cfs
D2= 1.04’
V2= 1.48ft/s
Q2= 4.26cfs
L PRO.= 600’ (ADD. 600’)
L REQ.= 0’
SLOPE= 0.30%
DA= 2.81ac

80+50 LT
-Y2- STA. 74+50 TO

SPECIAL CUT DITCH A

GRASS SWALE DATA

D10= 0.50’
V10= 0.70ft/s
Q10= 0.46cfs
D2= 0.45’
V2= 0.66ft/s
Q2= 0.35cfs
L PRO.= 50’ (ADD. 50’)
L REQ.= 0’
SLOPE= 0.30%
DA= 0.13ac

83+50 LT
-Y2- STA. 83+00 TO

SPECIAL CUT DITCH A

GRASS SWALE DATA

D10= 1.05’
V10= 1.85ft/s
Q10= 23.29cfs
D2= 0.99’
V2= 1.56ft/s
Q2= 17.92cfs
L PRO.= 61’ (ADD. 61’)
L REQ.= 0
SLOPE= 0.30%
DA= 7.86ac

ENTERING BUFFER
-L- STA. 27+63 RT

STANDARD BASE DITCH D

GRASS SWALE DATA

D10= 0.76’
V10= 2.03ft/s
Q10= 1.76cfs
D2= 0.69’
V2= 1.90ft/s
Q2= 1.36cfs
L PRO.= 200’ (ADD. 200’)
L REQ.= 0
SLOPE= 1.16%
DA= 0.50ac

25+50 LT
-L- STA. 23+50 TO

SPECIAL CUT DITCH A

GRASS SWALE DATA

D10= 0.95’
V10= 1.98ft/s
Q10= 4.75cfs
D2= 0.86’
V2= 1.86ft/s
Q2= 3.67cfs
L PRO.= 150’ (ADD. 34’)
L REQ.= 116’
SLOPE= 0.80%
DA= 1.16ac

20+00 CL
-Y2- STA. 18+50 TO
MEDIAN V DITCH L

GRASS SWALE DATA

D10= 0.67’
V10= 1.93ft/s
Q10= 2.33cfs
D2= 0.61’
V2= 1.81ft/s
Q2= 1.80cfs
L PRO.= 100’ (ADD. 43’)
L REQ.= 57’
SLOPE= 1.20%
DA= 0.57ac

22+50 CL
-Y2- STA. 21+50 TO
MEDIAN V DITCH L

GRASS SWALE DATA

D10= 0.87’
V10= 2.07ft/s
Q10= 3.17cfs
D2= 0.79’
V2= 1.94ft/s
Q2= 2.45cfs
L PRO.= 100’ (ADD. 17’)
L REQ.= 83’
SLOPE= 1.00%
DA= 0.83ac

26+00 CL
-Y2- STA. 25+00 TO
MEDIAN V DITCH L

GRASS SWALE DATA

D10= 1.19’
V10= 2.00ft/s
Q10= 5.80cfs
D2= 1.08’
V2= 1.87ft/s
Q2= 4.48cfs
L PRO.= 271’ (ADD. 133’)
L REQ.= 138’
SLOPE= 0.34%
DA= 1.38ac

35+21 CL
-Y2- STA. 32+50 TO
MEDIAN V DITCH L

GRASS SWALE DATA

D10= 0.74’
V10= 1.71ft/s
Q10= 1.92cfs
D2= 0.68’
V2= 1.60ft/s
Q2= 1.49cfs
L PRO.= 79’ (ADD. 22’)
L REQ.= 57’
SLOPE= 0.82%
DA= 0.57ac

36+00 CL
-Y2- STA. 35+21 TO
MEDIAN V DITCH L

GRASS SWALE DATA

D10= 0.98’
V10= 1.98ft/s
Q10= 2.83cfs
D2= 0.93’
V2= 1.68ft/s
Q2= 2.19cfs
L PRO.= 350’ (ADD. 281’)
L REQ.= 69’
SLOPE= 0.33%
DA= 0.69ac

35+00 RT
-Y2- STA. 31+50 TO

SPECIAL CUT DITCH A

GRASS SWALE DATA

D10= 0.50’
V10= 1.17ft/s
Q10= 0.43cfs
D2= 0.46’
V2= 1.05ft/s
Q2= 0.33cfs
L PRO.= 12’
L REQ.= 16’
SLOPE= 0.78%
DA= 0.16ac

39+62 LT
-Y2- STA. 39+50 TO

SPECIAL CUT DITCH A

GRASS SWALE DATA

D10= 1.11’
V10= 2.12ft/s
Q10= 3.89cfs
D2= 1.00’
V2= 1.98ft/s
Q2= 2.97cfs
L PRO.= 188’ (ADD. 6’)
L REQ.= 182’
SLOPE= 0.43%
DA= 1.82ac

41+50 LT
-Y2- STA. 39+62 TO

SPECIAL CUT DITCH A

GRASS SWALE DATA

D10= 0.97’
V10= 1.23ft/s
Q10= 3.08cfs
D2= 0.88’
V2= 1.15ft/s
Q2= 2.35cfs
L PRO.= 100’ (ADD. 8’)
L REQ.= 92’
SLOPE= 0.30%
DA= 0.92ac

45+00 LT
-Y2- STA. 44+00 TO

SPECIAL CUT DITCH A

GRASS SWALE DATA

D10= 0.57’
V10= 1.37ft/s
Q10= 7.47cfs
D2= 0.50’
V2= 1.28ft/s
Q2= 5.72cfs
L PRO.= 400’ (ADD. 50’)
L REQ.= 350’
SLOPE= 0.42%
DA= 3.50ac

39+00 LT
-Y2- STA. 35+00 TO

LATERAL BASE DITCH E

GRASS SWALE DATA

D10= 0.54’
V10= 1.98ft/s
Q10= 2.40cfs
D2= 0.50’
V2= 1.89ft/s
Q2= 1.85cfs
L PRO.= 200’ (ADD. 137’)
L REQ.= 63’
SLOPE= 1.67%
DA= 0.63ac

64+00 LT
-Y2- STA. 62+00 TO

SPECIAL CUT DITCH A

GRASS SWALE DATA

D10= 1.06’
V10= 1.49ft/s
Q10= 4.44cfs
D2= 1.00’
V2= 1.26ft/s
Q2= 3.43cfs
L PRO.= 250’ (ADD. 112’)
L REQ.= 138’
SLOPE= 0.30%
DA= 1.38ac

66+50 LT
-Y2- STA. 64+00 TO

SPECIAL CUT DITCH A

GRASS SWALE DATA

D10= 0.57’
V10= 2.02ft/s
Q10= 3.89cfs
D2= 0.52’
V2= 1.89ft/s
Q2= 3.01cfs
L PRO.= 150’ (ADD. 17’)
L REQ.= 133’
SLOPE= 1.65%
DA= 1.33ac

20+15 LT
-RPA- STA. 18+15 TO
SPECIAL CUT DITCH A

GRASS SWALE DATA

D10= 0.62’
V10= 2.00ft/s
Q10= 4.60cfs
D2= 0.56’
V2= 1.88ft/s
Q2= 3.55cfs
L PRO.= 200’ (ADD. 69’)
L REQ.= 131’
SLOPE= 1.40%
DA= 1.31ac

56+00 LT
-Y2- STA. 54+00 TO

SPECIAL CUT DITCH A

GRASS SWALE DATA

D10= 0.77’
V10= 1.62ft/s
Q10= 5.74cfs
D2= 0.70’
V2= 1.52ft/s
Q2= 4.44cfs
L PRO.= 400’ (ADD. 249’)
L REQ.= 151’
SLOPE= 0.69% (AVE.)
DA= 1.51ac

63+00 LT
-Y2- STA. 59+00 TO

CUT DITCH

GRASS SWALE DATA

D10= 0.50’
V10= 1.94ft/s
Q10= 2.84cfs
D2= 0.46’
V2= 1.74ft/s
Q2= 2.20cfs
L PRO.= 400’ (ADD. 319’)
L REQ.= 81’
SLOPE= 2.01%
DA= 0.81ac

54+00 LT
-Y2- STA. 50+00 TO

CUT DITCH

GRASS SWALE DATA

D10= 0.75’
V10= 2.03ft/s
Q10= 3.03cfs
D2= 0.68’
V2= 1.90ft/s
Q2= 2.34cfs
L PRO.= 130’ (ADD. 15’)
L REQ.= 115’
SLOPE= 1.15%
DA= 1.15ac

50+00 CL
-Y2- STA. 48+20 TO
MEDIAN V DITCH L

GRASS SWALE DATA

D10= 0.60’
V10= 1.62ft/s
Q10= 1.54cfs
D2= 0.31’
V2= 0.93ft/s
Q2= 1.19cfs
L PRO.= 200’ (ADD. 165’)
L REQ.= 35’
SLOPE= 1.01%
DA= 0.35ac

24+00 RT
-Y2- STA. 22+50 TO

SPECIAL CUT DITCH A

GRASS SWALE DATA

D10= 1.18’
V10= 2.00ft/s
Q10= 7.42cfs
D2= 1.07’
V2= 1.87ft/s
Q2= 5.74cfs
L PRO.= 450’ (ADD. 168’)
L REQ.= 282’
SLOPE= 0.34%
DA= 2.82ac

24+50 LT
-Y2- STA. 20+00 TO

SPECIAL CUT DITCH A

GRASS SWALE DATA

D10= 1.22’
V10= 2.05ft/s
Q10= 6.20cfs
D2= 1.10’
V2= 1.93ft/s
Q2= 4.79cfs
L PRO.= 150’ (ADD. 12’)
L REQ.= 138’
SLOPE= 0.35%
DA= 1.38ac

41+00 CL
-Y2- STA. 39+50 TO
MEDIAN V DITCH L

GRASS SWALE DATA

D10= 0.51’
V10= 1.99ft/s
Q10= 2.50cfs
D2= 0.49’
V2= 1.71ft/s
Q2= 1.68cfs
L PRO.= 200’ (ADD. 95’)
L REQ.= 105’
SLOPE= 1.80%
DA= 1.05ac

44+00 LT
-Y2- STA. 42+00 TO

CUT DITCH

GRASS SWALE DATA

D10= 0.57’
V10= 1.68ft/s
Q10= 9.05cfs
D2= 0.50’
V2= 1.45ft/s
Q2= 6.99cfs
L PRO.= 250’ (ADD. 250’)
L REQ.= 0’
SLOPE= 0.63%
DA= 2.38ac

19+50 LT
-Y5- STA. 17+00 TO

LATERAL BASE DITCH E

GRASS SWALE DATA

D10= 0.56’
V10= 1.35ft/s
Q10= 2.76cfs
D2= 0.50’
V2= 1.28ft/s
Q2= 2.13cfs
L PRO.= 311’ (ADD. 311’)
L REQ.= 0’
SLOPE= 0.50%
DA= 0.94ac

-DR1- STA. 11+40 LT
STANDARD BASE DITCH N

GRASS SWALE DATA

D10= 0.28’
V10= 2.01ft/s
Q10= 5.95cfs
D2= 0.25’
V2= 1.86ft/s
Q2= 4.60cfs
L PRO.= 650’ (ADD. 424’)
L REQ.= 0’
SLOPE= 3.00%
DA= 2.26ac

L=650’
-Y2_LT- STA. 26+09

SWALE

GRASS SWALE DATA

D10= 0.18’
V10= 1.53ft/s
Q10= 2.56cfs
D2= 0.16’
V2= 1.41ft/s
Q2= 1.98cfs
L PRO.= 550’ (ADD. 441’)
L REQ.= 0’
SLOPE= 2.80%
DA= 1.09ac

L=550’
-Y2_LT- STA. 26+63

SWALE

GRASS SWALE DATA

D10= 1.02’
V10= 1.81ft/s
Q10= 21.63cfs
D2= 0.92’
V2= 1.51ft/s
Q2= 15.70cfs
L PRO.= 304’ (ADD. 304’)
L REQ.= 0’
SLOPE= 0.30%
DA= 2.08ac (6.50ac TOT)

30+67 RT
-L- STA. 27+63 TO

LATERAL BASE DITCH E

GRASS SWALE DATA

D10= 0.46’
V10= 1.90ft/s
Q10= 7.81cfs
D2= 0.40’
V2= 1.76ft/s
Q2= 6.04cfs
L PRO.= 97’ (ADD. 97’)
L REQ.= 0’
SLOPE= 1.30%
DA= 1.91ac

ADDITIONAL LENGTH)
30+67 RT FOR

(SEE -L- 27+63 TO
33+55 RT

-L- STA. 32+58 TO
LATERAL BASE DITCH E

GRASS SWALE DATA

D10= 0.59’
V10= 1.18ft/s
Q10= 6.63cfs
D2= 0.50’
V2= 1.08ft/s
Q2= 4.93cfs
L PRO.= 394’ (ADD. 394’)
L REQ.= 0’
SLOPE= 0.30%
DA= 2.50ac

21+94 RT
-RPC- STA. 18+00 TO

LATERAL BASE DITCH E

GRASS SWALE DATA

D10= 0.95’
V10= 1.69ft/s
Q10= 7.79cfs
D2= 0.90’
V2= 1.43ft/s
Q2= 6.02cfs
L PRO.= 213’ (ADD. 8’)
L REQ.= 205’
SLOPE= 0.30%
DA= 2.05ac

12+77 LT
-Y1- STA. 10+64 TO

STANDARD BASE DITCH N

GRASS SWALE DATA

D10= 0.89’
V10= 2.03ft/s
Q10= 9.72cfs
D2= 0.82’
V2= 1.87ft/s
Q2= 7.51cfs
L PRO.= 300’
L REQ.= 277’
SLOPE= 0.85%
DA= 2.77ac

51+50 RT
-Y2- STA. 47+50 TO

SPECIAL CUT DITCH A
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     U-2800    DITCH DETAILS

PLANS PREPARED BY : 

900 RIDGEFIELD DRIVE SUITE 350

RALEIGH, NORTH CAROLINA  27609-3960

RUMMEL, KLEPPER & KAHL, LLP

NC LICENSE NO. F-0112   (919) 878-9560



LANDRETH PROPERTIES/KERN LLC

DB 2679 PG 1442

KENNETH JAMES

DB 1781  PG 1667

NCDOT
DB 2501  PG 2765

TOWN OF KERNERSVILLE

DB 1691  PG 2260

DB 1692  PG 4220

DB 2786 PG 1221

NCDOT

DB 2501  PG 2765

CAROLINA HYDROLICS, INC

DB 1562  PG 543

EDGAR & MAXINE B HEDRICK
DB 1480  PG 933

DB 1476  PG 596

PB 16  PG 59

TOWN OF KERNERSVILLE
DB 1530  PG 988

PB 16  PG 59

PROPERTIES

COMMERCIAL

DB 1532  PG 1676

DB 2501  PG 2765

NCDOT

NCDOT

DB 2501  PG 2765

GRANITE LLC

AMANZI MARBLE &

JONATHAN & SABRINA DIXON

DB 2862 PG 4414
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-L- POT Sta. 51+87.62

END BRIDGE

-L- POT Sta. 53+22.80

END APPROACH SLAB
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ADT 2012
ADT 2030 18,800

   ROAD
MACY GROVE

15,20017,200

-Y7- LOOP

-Y7-

10,400

PLANS PREPARED BY : 

900 RIDGEFIELD DRIVE SUITE 350

RALEIGH, NORTH CAROLINA  27609-3960

RUMMEL, KLEPPER & KAHL, LLP

NC LICENSE NO. F-0112   (919) 878-9560
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TYPE-III TYPE-III

TYPE-IIITYPE-III
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-L-
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= 100° 27’ 48.6"

-Y5- POT Sta. 41+69.22

-L- POT Sta. 52+67.30
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