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BRIEF DESCRIPTION OF THE PROPOSED ACTION

The proposed action is the construction of a four- to eight-lane freeway on new
location, for the Greensboro Western Urban Loop, from I-85 to Lawndale Drive (SR
2303), a distance of approximately 15 miles. The project is located in Guilford County
from a proposed interchange with I-85 in the south to Lawndale Drive (SR 2303)
between Regents Park Lane and Cottage Place in the morth. The southern point is the
western terminus of the proposed I-85 Greensboro Bypass, while the northern point is
the northern terminus of the proposed Greensboro Eastern/Northern Urban Loop. The
Greensboro Western Urbsn Loop, the I-85 Greensboro Bypass, and the Greeesboro
Eastern/Northern Urbae Loop complete the proposed loop system encircling the City of

Greensboro (see Figure 1).
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ACTION PROPOSED BY OTHERS

t

Several actions are proposed by others. Planning and environmental studies for the

proposed I-85Greensboro Byp_ass and the proposed Greensboro. Eastern/Northern Urban

~ Loop are currently being prepared. The Western Urban Loop will connect with the

proposed -85 Greensboro Bypass and Nortliern/Eastern Urban Loop. Several other

related construction projects are listed in the North Carolina Department of .

Transportation's Transpo‘rtatjon, Improvement Program (TIP) for 1995 to 2001: (1) the
widening of I-40 from east of Kernersville to I-85;(2) the construction of a new multi-
lane facility, Bryan Boulevard Extensibn, from Airport Parkway to existing Benjalﬁin
Parkway (SR 2176); (3) the widening bf existing High Point Road (US 29A/70A); (4) the
extension of High Point Road on new location; (5) the extension of US 220 from
Vandalia Road north of 1-85 through 1-40 to Willmore Street; (6) the widening of West
Market Street; and (7) the widening of Wendover Avenue. .

Other actions proposed in the vicinity of the project include the expanslon of Piedmont

Triad International Airport as ldentified in the Alrport Master Plan. Additiohally,

residential and business developments are ﬁlanned in the area, including Landmark
Center (business), Wellspring Retirement Center, Kilugs Pond (residential), gnd Adams
Farm (residential and commercial). | '

SUMMARY OF MAJOR ALTERNATIVES

The major alternatives considered in this study area:

I) No-Build Aiternative

2) " Transportation System Managelilent (TSM)
3) ‘Muiti-Modal System Alternatives

49 Construction Aiternatives

- Widen existing roads
- New location (freeway)

- Reduced facility

ii
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These alternatives are discussed in detail in Chapter 11 and briefly summarized as

follows:

The No-BuiId Alternative assumes the Greensboro Urban Loop is not in place, but that

other elements of the 1989 Greensboro Urban Area Thoroughfare Plan have been

implemented.

. _
Transportation System Management (TSM) alternatives consist of improvements to

existing highways to allow traffic to flow smoothly and efficiently. TSM consists of

improving signals and signal progression,..installing a computerized' signal system,

=% -

adding high occupancy vehicle lanes, adding turn lanes, and making other similar

improvements. |

Multi-mgdal system alternatives consist of expanding transit service and ride-sharing
to serve transportation demand in the study area. !

Construction alternatives investigated include wideniﬁg existing highways and several
preliminary corridors on new l@tion. Thes\e were subséquently refined to the three
most reasonable and feasible freeway alternatives. The concept of a reduced facility,
without full control of access, was also evaluated. The three freé(way construction -

alternatives analyzed in detail are described briefly below (refer also to Figure 2):

The Eastern Alternative basically follows the 1989 Greensboro Urban Area
Thoroughfare Plan alignment. It begins at I-85at Campground Road, crosses I-
40 between Wendover Avenue (SR 154]) and NC 6 (Patterson Street), and
extends northward to West Market Street (US 421) and Friendly Avenue (SR
2147). From Friendly Avenue, the Eastern Alternative generally parallels
Jefferson Road and New Garden Road. The Eastern Alternative joins the
Western and Middle Alternatives west of US 220 (Battleground Avenue) north
of Cottswold Terrace (SR 2342) and south of Drawbridge Parkway, and ends at
Lawndale Drive just north of Cottage Place. The Eastern Alternative is 11.4

miles in length.
The Middie Alternative begins at I-85 at Campground Road, crosses I-40 near
. Guilford College Road, West Market Street near Swing Road and Friendly

Avenue near Meadowcreek Lane, and joins the Western Alternative just south

iii



of Fleming Road (SR 2136). The Middle Alternative then extends northeastward
from Fleming Road, crosses Horse Pen Creek Road (SR 2182) where it turns
eastward, joins the Eastern Alternative west of US 220 (Battleground Avenue)
and ends at Lawndale Drive just north of Cottage Place. The Middle

Alternative is 13.6 miles in tength.

The Western Alternative begins at I-85 at Campground Road, extends northwest
to cross 1-40 near Chimney Rock Road, crosses West Market Street and Friendly

 Avenue near Stagecoach Trail, and continues north to join the Middle
Alternative just south of Fleming Road (SR 2136). The Western Alternative then
extends northeastward from Fleming Road, crosses Horse Pen Creek Road (SR
2182)-where it turns eastward, joins the Eastern Alternative west of US 220
(Battleground Avenue) and ends at Lawndale Drive just north of Cottage Place.
This alternative is 14.5 miles in Iength and is similar to the "Red Line" proposed
by GREAT, a citizens group. '

Three crossovers which shift between the alternatives at key locations also were

studied. These crossovers enabled porﬁons of different alternatives to be
combined.

PREFERRED ALTERNATIVE

The Preferred Alternative is a combination of the Eastern and Western Alternatives,
using Crossover 1. The Preferred Alternative begins at I-85 at Cam-pground Road and
extends northward to just south of Broadacres Drive (Eastern Aiternate), where it turns
westward and extends to just west of Groometown Road {Crossover 1). Contlnuing west
and northwest to cross I1-40 near Chimney Rock Road, the Preferred Alternatlve then
crosses West Market and Friendly Avenue near Stagecoach Trail, continues north to
Fleming Road and turus east to end at Laivndale Drive north of Cottage Place (Western

Alternative). This alternative Is 14.9 miles in length.

Preliminary alternatives were eliminated based on social and environmental impacts
and/or alignment constraints. As detailed in Chapter 1I (p. 11-31), the Western
Alternatlve was selected over the Eastern Alternative based on public and agency input
and analysls of the impacts. The southern portion of the Easte'rn Alternative was

selected to avoid historic and Section 4(f) impacts.

iv
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This Final Environmental Impact Statement (FEIS) addresses the feasibility and
potential environmental impacts of the Preferred Alternative and each of the
alternatives studied in detail. In addition, this FEIS addresses the potential for

mitigation of adverse impacts associated with the proposed action.
SUMMARY OF BENEFICIAL AND ADVERSE ENVIRONMENTAL EFFECTS

The consequences of "no-build," multi-modal, transportation system management,
widening existing highways, and the reduced facility alternatives have been evaluated,
and it has been determined that these alternatives would not adequately serve projected

traffic volumes. They would not accomplish the transportation - goals of the Greensboro

'Urban Area Thoroughfare Plan, nor would they serve the continiied economic growth

of the region.

Construction of the Preferred Alternative will help meet traffic needs and fulfill the
goals of the 1989 Greensboro Urban Area Thoroughfare Plan. The Thoroughfare Plan,
which includes this project, received considerable public review before its adoption by

the City of Greensboro and Guilford County, ,The Western Urban Loop will connect

existing and planned thoroughfares, will connect to other portions{ ‘of the planned urban
loap, and will improve access to Piedmont Triad International Airport, It wiil reduce
total travel in the region by about 14,000 hours per day and about 75,000 to 105,000
vehicle miles per day, thus contributing to air quality goals while reducing user costs
and fuel consumption by 4.4 million gallons annually. It will provide a safe facility for
north-south and bypass travel, and is projected to reduce accidents by an estimated 400
per year with a reduction in accident costs of $2 million (1990) per year compared with
the No-Build option. The road will contribute to Greensboro’s economic development
by providing adequate transportation and improved accessibility for residential,
commercial, and industrial development., Because of these factors, the proposed action
will improve the overall quality of life in Greensboro,

Adverse impacts of the Preferred Alternative include the displacement of 336 residences
and 16 businesses. An increase in the noise levels is also anticipated in some areas next
to the project. An estimated 20.4 acres of wetlands, 44.4 acres of floodplain, and 247.6
acres of forest will be af fected by the proposed project. An estimated 90 acres of prime
and unique farmland will be taker for highway right-of-way. Temporary adverse
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impacts during construction will consist of potential soil erosion, dust, construction
noise, and public inconvenience.

With minor exceptions, the Eastern Alternative fell_ows the conceptual location shown
on the approved 1989 Greensboro Urban Area Thoroughfare Plan (Figure I1-4). The
Preferred, Western, and Middle Alternatives include shifts from the alignment on the

Thoroughfare Plan.

I
i

Although any of the freewa'y construction alternatives would impact existing and
proposed residential ‘devélopment, the greatest impact on single-family. neighborhoods
would be felt by the urbanized communities near the Eastern Alternative. More public
opposition was voiced by the residents along that alternative, although the Middle
Alternative displaces more homes (950) than ltl-u-:, Eastern Alternative (686). The Eastern
Alternative also would be involved with pofential contaminated land near Worth
Chemical Company. ,
The Middle Alternative would divide Kings Pond and other communities between
Groometown Road and Hilltop Road. This alternative would also take homes in multi-
“family ‘dev.elopments between I-40 and Friendly Avenué, resulting- iq higher right-of-
way costs as well as disruption of families and communities (see Tables S-} and S-2).
In addition, the Middle Alternative would require the reconstruction of both the
Guilford College Road/l.-40 interchange and one entrance ramp on the recently rebuilt
° Wendover Avenue/I-40 interchange. A

The Preferred and Western Alternatives would have the least impact on communities
and residential displacements. They involve a complex interchange at I-40 that would
take comniercial and industrial property near Chimney Rock Road. The Preferred
Alternative avolds potential hazardous materials at Chimney Rock Road and West
Market Street, where a major fuel oil spill has been reported.

All of the freeway construction alternatives would provide improved traffic service in
comparison with the No-Build Alternative. They would divert traffic from existing
arterial and collector streets in the study area, enabling those streets to operate with léss
congestion. The Eastern Alternative would serve the highest traffic volumes, up to
73,000 vehicles per day near I-40. It also would provide the most relief to the existing

street system since more traffic would be diverted from the existing congested highway

vi
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system. The freeway alternatives would function as{an 1-40 Bypass between 1-85 South

~and 1-40 West, along with the 1-85 Bypass proﬁosed south of ‘Greensboro.. The Prél‘e:red

and Western Alternatives would provide a more direct connection for the I-40 Bypass
traffic and would serve this traffic desire .bétter than the Eastern and Middle

Alternatives.

The area closest to the airport is primarily zoned for commercial and industrial uses.
The Western Alternative is compatible with these land uses and would minimize impacts
to residential areas. It offers noise abatement by avoiding residential communities.
However, the Preferred and Western Atlternati‘ves would conflict with a site proposéd

for airport expansion.

Another major consideration is the involvement with historical structures found
throughout the project area, The alignmenis of the freeway alternatives have been
adjusted to minimize the impact on historical structures: as much as possible. Seventeen
structures in the project were determined eligible for the National Register of Historic
Places (see Figure IIi-4). The Eastern Alternative requires property from Guilford
College and the Kimrey-Haworth House: »Tl;e Middle and Western Alternatives each
require property from Sedgefield Stables, while affecting Celia Phelps Church by their
proximity to it. The Preferred Alternative has no effect on any National Register-

eligible historic structure.

In addition to study of historic structures, two archaeological field investigations were -
undertaken. The first study, conducted in 1989, consisted of surveys of the three
proposed corridors and resulted in discovery of 36 archaeological sites and a revisit to
a previously identified site. All sites were assessed based on National Register criteria.
Seven sites required additional study to assess their eligibility. Two sites are within the
Eastern Alternative, while one slte is within the Middle Alternative, and three sites are

withio the Western Alternative.

At the ‘request of the State Historic Preservation Office (SHPQO), NCDOT staff and
SHPO archae‘ological staff reviewed the Preferred Alternative on March 30, 1993.
Based on this consultation with tke SHPQ, the second archaeological study was
conducted within the Preferred Alternative near Horsepen Creek. This archaeological
work included survey of changes to the Preferred Alternative and additional fieldwork
at prehistoric site 31GF242.

vii
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Based om these investigations of the Preferred Alternative, no potehlially eligible
archaeological properties will be impacted by the project. The SHPO concurred with
these site assessments (see Appendix). No additional archaeclogical research is proposed

for the Preferred Alternative as carrently planned,

Tables S-1and S-2 summarize the impacts of the Preferred Alternative and the other

freeway construction alternatives.

AREAS OF CONTROVERSY

The alternatives have been presented to the public and to public agencies and local
officials during intergovernmental review process. Controversial issues have mainly
involved impact on communities and businesses, particularly relocations; impact on
wetlands and floodplains at Horsepen Creek; and use of land from and effect ,on

' properties protected by Section 4(f) of the Départment of Transportation (DOT) Act of

1966 and Section 106 of the National Historic Preservation Act of 1966, particularly the

" Guilford College property. » '

OTHER FEDERAL ACTIONS REQUIRED =

A permit from the U.S. Army Corps of Engineers will be requlred for this project under
the provisions of Section 404 of the Federal Water Pollution Control Act Amendments
of 1972, Section 404 requires the application for and approval of a permit before
wetlands or other waters of the United States can be dredged or filled. . The Clean
Water Act requires public notice and review of Section 404 permits as well as U.S, Fish
and Wildlife Service review. Stream relocations also will be coordinated with the U.S.
Fish and Wildlife Service. Encroachment into floodways will be coordinated with the
Federal Emergency Management Agency (FEMA). Involvement with historic properties
was coordinated with the State Historic Preservation Office and with the Advisory
Council on Historic Preservation. This project is being developed in conformity with
provisions of the Clean Air Act, as amended. Agency comments on the DEIS are
inciuded in Appendix B.

MEASURES TO AVYOID OR MINIMIZE ADVERSE IMPACTS

The Preferred Alternative will be designed and constructed to minimize impacts to the
natural and human environment to the fullest extent practicable. NCDOT’s "Best
Manapgement Practices for Protectlon of Surface Waters" wlll be implemented, as
applicable, to control erosion and to minimize impact to resources.
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TABLE S§-1

ENVIRONMENTAL COMPARISON OF THE FREEWAY CONSTRUCTION

ALTERNATIVYES

Length (miles)

Displacements

Residences (mmonty)704 (155)

Businesses
Other

Acreage Required
Field
Forest
Urban
Total

Acres of Primne Farmland
Acres of Wetland Habitat
Acres of Water Resources
Open Water
Bank-to-Bank
Stream Relocation

length (Feet)
Acres of Floodplain

Stream Crossings

Receptors Exceeding
Noise Abatement Criteria

Or with Substantial Increase

Historic Architectural
Properties Affected

4(f) Involvement-
Historic Sites

Archaeological Sites

Requiring Additional Testing

. Alterpative
Eastern Middle Western Preferred
11.9 o 13.6 14.5 14.9
965 (202) 560 (127) 336 (43)
36 9 13 16
1 2 4 1
69.5 91.6 127.3 133.8
2604 . 3058 244.0 247.6
104.0 112.0 159.3 159.4
433.9 509.4 530.6 540.8
50 130 90 90
42,9 21.8 14.8 26.4
3.4 0 0 4.9
10.9 99 7.6 8.3
3,700 1,600 1,600 850
81.3 55.0 54.7 44.4
21 28 24 24
267 154 71 199
2 2 2 g8
2 | i 0
2 1 3 0
1 6 0

Potential Hazardous Material 4

Site In or Near Corridors

X
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'

ENG]NEER[NG COMPARISON OF THE FREEWAY CONSTRUCTION ALTERNAT[VES

Alternative

Eastern Middle - Wesiern Preferred
Length (miles) 11.4 13.6 14.5 ' 14.9
Interchanges (No.)’ 7 8 ' 8 8
QOther Structures |
Railroad 2 o2 2 2
Drainage 6 3 7 7
Grade Separation 11 10 10 10
2010 Traffic - 73,000/17,800 69,000/16,100 64,900/17,900 64,900/17,900
(High/Low) . '
Level-of-Service . C/D C | C . C
Construction Cost :
(millions, 1990) $100.4 $108.3 . $100.8 $143.5*
Right-of -Way Cost ‘
(millions, 1990) $95.1 $ 830 $779 $ 87.5*
|
Total Cost : . :
. {millions, 1990) $195.5 $191.3 $178.7 $231.0*

*The cout estimates for the Preferred Alternative arc based on 1993 unit prices and revised quaotities.

11.

MAJOR METROPOLITAN TRANSFORTATION INVESTMENT PROJECT

This project Is considered a major metropolltan transportation investment as defined in 23
CFR 450.318, which became effective on November 27, 1993. The regulation requires that

major investment studies be performed on a1l reasonable transportation alternatives meetlng -

certaln criterla. However, the regulation also allows flexlbllity in its application to major

transportation improveinents where the environmental process is already underway,

At the time this reguiation became effective, the FEIS for the proposed action was nearing
completioé} A preferred alternative had been identified as a result of & cooperatlve process
involving extemsive public input. The Federal Highway Administration (FHWA), in
coordination with the Federal Transit Administration (FTA), has determined that the
alternatives analysis contained in Chapter II of this FEIS provides a comprehensive
discussion and evalugtion of ail reasonable transportation aiternatives to satisfy the purpose

and need of the proposed action and as required of a major investment study.
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ENVIRONMENTAL COMMITMENTS

Environmental commitments for the proposed action incilude the following:

A.

J

Noise abatement measures which will continue to be considered throughout the design
process include berms, alignment shifis and noise barriers. A detailed noise Qarrier
evaluation will be performed during final design to determine the type and location

of cost-effective rioise abatement measures.

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

|
Any underground storage tanks discovered during construction will be reported to the
North Carolina Division of Environmental Management.
The final designs will be coordlnated with appropriate state and local officials and
the Federal Emergency Manggement AFency (FEMA) to assure compliance with
FEMA, state, aud local floodway regulations.

The project will be developed in conformance with federal and state floodplain

regulations,

The NCDOT "Best Management Practices for Protection of Surface Waters" will be
implemented where practicable to control highway runoff and minimize wetland

impacts.

A final mitigation plan will be subﬁ:itted to the U.S. Army Corps of Engineers as part

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

their location.

Bridges will be considered during the design phase at the Horsepen Creek floodplain

and wetland crossings.

X1



Issues related to dam relocation or possible stream restoration for Oka T, Hester Park

will be coordinated with the City of Greensbhoro.

The maintenance of existing and proposed bicycle routes by grade separation and

route quificalion will be coordinated with the City of Greensboro Department of

. Transportatlon during project design.

The North Carolina Department of Transportation will work with the Airport
Authority during project design to minimize impact on the Piedmont Triad Airport’s

access and planned expansion to the east.

During design, consideration will be given to planting trees as landscaping within the

right-of -way, particuiarly at interchanges.

xil
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CHAPTER 1
PURPOSE AND NEED FOR ACTION

GENERAL

1This report documents the need for constructing the 15-mile Greensboro Western Urban
Loop) from I-85 to Lawndale Drive (SR 2303) (see Figures I-1 and I-2). Current and ‘
projected traffic volumes for the existing and proposed transportation systems in the western
area of Greensboro were-evaluated. Alternatives were developed to respond to the social,
eéonomic, and environmental consequences. In order to respond adequately to the

environmental, engineering, and planning issues associated with the Preferred Alternative for

. the Greensboro Western Urban Loop and to evaluate the impacts of the Preferred Alternative,

this Final Environmental Impact Statement was prepared.

PROJECT SETTING

Guilford County is the third most populous county in North Carolina and provides a large
employment base for nearby counties. The City of Greensboro in Guilford County is an area
experiencing considerable growth, with an estimated 25.6 percent increase in population
between 1980 and 1989. Although much of the City's growth reflects annexatlon, Guilford.
Countys populat:on grew 9.7 percent between 1980 and 1990. The existing network of
highways has to handle increasingly heavy traffic demands. More detailed information on
population, employment, and traffic appears in Chapter III of this report. Existing highways

and 1991 average daily traffic volumes within the project area are shown on Figure I-3.
PROJECT STATUS

The Western Urban Loop is designated in the North Carolina Department of Transportation’s
1995-2001 Transportation Improvement Program (TIP) as U-2524., According to the TIP,
right-of -way acquisition is scheduled to begin in fiscal year 1994 and construction is

scheduled to begin in fiscal year 1996,

The concept of an Urban Loop around the City of Greensboro is included in the Greensboro
Thoroughfare Plan (see Figures I-4), The thoroughfare plan was approved by the City of
Greensboro, and the North Carolina Department of Transportation on November 3, 1989 with

considerable public participation in the process. A chronology of significant events leading
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to the preparation of the Final Environmental Impact Statement for the Greensboro Western
Urban Loop is shown in Table I-1. ’ ‘ o (

TABLE I-1 :
CHRONOLOGY OF SIGNIFICANT EVENTS
| FOR
GREENSBORO WESTERN URBAN LOOP

Date Event
1967 Urban Loop included in the City of Greensboro Transportation Plan
June 1977 Thoroughfare Plan (including the Urban Loop) adopted by the City
of Greensboro, Guilford County, and the NC Board of Transportation
November 1988 Alternative an_aiyses conducted as part of Thoroughfare Plan update
July 1989 N.C. Highway Trust Fund Law enected, which provides a trust fund
for designated urban loops
. July 1989 . Planning and environmental impact studies on the Western Urban
Loop began :
September 1989 - - ‘ Updated Thoroughfare Plan adopted by City of Greensboro and (
Guilford County
June 1991 Draft Environmental Impact Statement approved by North Carolina
: Department of Transportation and Federal Highway Administration
July 1991 Corridor Public Hearing held
March 1992 Preferred Alternative identified

Greensboro's first thoroughfare plan was prepared in 1954. An urban loop shown on that
plan was later developed as Holden Road and Cone Boulevard. The 1960 update showed a
western loop in about the same location as the proposed Eastern Alternative, tying into
Hiiltop Road on the south. A 1964 update showed the loop in the same location as a four-
lane divided arterial road. The expressway/freeway {controlled access) concept emerged in
the 19.67 update, which became part of the NCDOT planning process. The plan was modified
shghtly in 1973 and 1977. The most recent update of the Thoroughfare Pian occurred in
1989, as descnbed earller . ‘ ) (
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With the adoption of the 1989 Thoroughfare Plan, the Transportatiori Advisory Committee
for the Greensboro Urban Area (including representatives of Greensboro, Guilford County,
and other municipalities) also adopted goals and objectives. The adopted purpose and goals

of the Thoroughfare Plan are listed in Table 1-2. -

TABLE 1-2
GREENSBORO THOROUGHFARE PLAN
PURFPOSE AND GOALS

Purpose

The purpose of the Greensboro Thoroughfare Plan is to be a guide 10 meet the future
transportation needs of the Greensboro Urban Area. The plan should be used-to
assist the public, decision-makers, and transportation professionals in identif ying and
meeting those needs. The plan is not intended to be a long statement of lofty goals
and objectives but to reflect the overall commitment to the continued high quality
of life of the entire area. As the urban area changes so must its Thoroughfare Plan.
The process that will identify and help meet the future transportation needs of the
citizens must begin here.

Goal |

Provide an adequate highway and street system to serve the current and long-term
needs of the community,

Goal 2
Provide for and encourage the use of other modes of transportation. Planning

actiyities should include activities that increase the use of other modes which will
more effectively utilize the existing transportation network.

Goal 3

Design transportation projects so as to improve, or at least minimize negative impacts
on: neighborhoods, noise levels, air quality, energy usage, etc,

Goal 4

Develop, maintain, update, and follow a long-range comprehensive plan for
transportation. '

Goal §

To adopt a transportation plan that reflects the needs and desires of the community
while recognizing that there will be disagreements.

1-3



SYSTEM LINKAGE

The Greater Greensboro Urban Area is served by two major Interstate highways (see Figures
I-1 and 1-4). 1-85 provides connection to the Charlotte-Mecklenburg area to the south, the
1-85/1-40 section provides connection to the Research Triangle arela (Raleigh, Durham,
Chapel Hill) to the east‘, and 1-40 links Greensboro to Asheville through Winston-Salem in
the west. The Interstate System-also provides important transportation linkage within the
Piedmont Triad Area (Greensboro, Winston-Salem, High Point). Major U.S. routes serving
Greensboro include US 29 (and US 29A}, US 70 (and US 70A), US 220, and US 421, Each
of these routes, together with other majér thoroughfares, provide Greensboro with a well-
developed radial system. The existing.street system is, however, deficient in providing a
continuous, high-capacity, circumferential ro:'adway. ‘The need for such a facility increases
as suburbanization and growth continue and daily trip origins and destinations become more
dispersed throughout Greensboro. The Urban Loop eliminates this deficiency by encircling
Greensborp, connecting the radials, ahd providing the cross-town or circumferential

connection that is a major component of the adopted Thoroughfare Plan.

The Greensboro Urban Loop was divided into three sections for three separate environmental
impact studies. These three sections are: the Western Urban Loop, the I-85 Bypass, and the
Eastern/Northern Urban Loop. Because the termini of each segment ﬁré located oﬁ major
arterials or highways, each segment serves an independent transportation need. The Western
Urban Loop provides a crosstown connectlon in a rapidly developlng suburban settlng. The
I-85 Bypass acts as a bypass around Greensboro for I-85 traffic and also serves local traffic
in southeastern Guilford County. The Eastern/Northern Urban Loop serves as a cross town
connection around the northeast portion of the county. The Eastern/Norfhern Urban Loop
also encourages and supports economic development In that portlon of the county. Funding
for the Greensboro Urban Loop was included in the 1989 State Highway Trust Fund Bill.
In addition to the Western Urban Loop Preferred Alternative addressed in thls Final _
Envirpnmental Impact Statement, preferred alternatives were selected for the other Urban

Loop segments and are described below and shown in Figure 1 in the summary.

A l4-mile portion of the loop, referred to as the I-85 Greensboro Bypass, extends from I-
85/1-40 east of Greensboro to I-85 west of Greensboro. Designated as 1-2402 in the TIP, a
Preferred Alternative was selected as part of the Environmental Impact Statemeﬁt (EIS)
process. The 1995-2001 TIP has scheduled right-of-way acquisition to begin in fiscal year
1994 and construction to begin in fiscal year 1997. The Preferred Alternative for the I-85
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Greensboro Bypass begins at the I1-85 and Campgrouﬁd Road interchange and proceeds
eastward to cross US 220 and Rehobeth Church Road north of Holden Road (SR lll7)
Continuing east, it crosses Randleman Road (SR 1007) at Old Randleman Road (SR 1104)
and South Elm-Eugene Street (SR 330) and Pleasant Garden Road (SR 3505) between
Ritters Lake Road (SR 3325) and Vandalia Road. The Preferred Alternative turns
northeastward as it crosses US 421, Liberty Road (SR 3549), and Duluth Loop (SR 3317)
south of Wiley-Lewis Road before continuing northeast to cross Wiley-Lewis Road (SR
3314). At Alamance Church Road (SR 1005}, the 1-85 Greensboro Bypass Preferred
Alternative then turns eastward, recrossing Wiley Davis Road and crossing Youngs Mill Road
south of East Lee Street. It then turns northeastward between McConnell Road (SR 3000)
and Mt. Hope Church Road (SR 3045), and ends approximately 3,000 feet north of [-85.

The Greensboro Eastern/Northern Urban Loop Environmental Impact Statement addresses
a 13.4-mile portion of the loop, extending northeasterly from north of I-85/1-40 east of
Greensboro to Lawndale Drive. Designated as U-2525 in the 1995-2001 TIP, it is scheduled
for right-of -way acquisition to begin in fiscal year 1995 and construction to begin in fiscal
year 1996. The Preferred Alternative for the Greensboro Eastern/Northern Urban Loop
begins north of I-85 east of the I-ﬁS/McConm\alI Road interchange. This beginning point
ties to the terminus of the I-85 Greensboro Bypass Preferred Alternative. The Greensboro
Eastern/Northern Urban Loop Preferred Alternative proceeds to the north-northwest,.
crossing Clapp Farms Road (SR 3‘041) west of Mount Hope Church Road (SR 3045), It then
crosses South Buffaio Creek, US 70, and the Sonthern Railway east of the railroad
underpass before crossing Fourmile Loop (SR 2827) east of Willowlake Road (SR 2828).
The Preferred Alternative turns northward and then northwestward to cross Huffine Mill
Road (SR 2720) west of Harvest Road (SR 2821), Camp Burton Road (SR 2825) just west
of the prison, North Buffalo Creek, and Rankin Mill Road (SR 2832) before turning west-
northwestward to cross Hines Chapel' Road (SR 2732) west of Rankin Mill Road.
Continuing west-northwestward, It crosses McKnight MIll Road (SR 2835) at the
intersection of Briarmeade Road (SR 2834), US 29 north of Qakwood Forest Mobiie Home
Park, and Summit Avenue (SR 2526) north of Brightwood School Road (SK 2613) before
turning westward and crossing Lee’s Chapel Road (SR 2539) north of the Rankin Fire
Station and the Southern Railway at Hillcroft Road (SR 2531). It then turns west-
southwestward crossing Yanceyville Road (SR 2523) and Church Street (Sr 1001) north of
Lee’s Chapel Road. The Greensboro Eastern/Northern Urban Loop Preferred Alternative
then turns westward crossing Lake Jeanette Road (SR 2352) north of Cottage Place before
ending at Lawndale Drive (SR 2503} south of Richard Creek.
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In addition to serving as part bf the Greensboro Urban Loop, th'e'portion' of this project
between 1-40 west of Greensboro and 1-85 south of the ¢ity and.the I-85 Bypass project will
be designated as I-40 and 1-40/1-85, respectively. The proposed projects will relieve traffic
on existing routes between 1-40 west of Greensboro and 1-85/1-40 east of Greensboro,
enabling east-west through traffic to aveid central Greensboro. and to travel on a modern

'freeway with better operating conditions.

The Urban Loop is proposed to encircle the City of Greensboro with a freeway facility, If
ahy of the above loop portions are not completed, a missing link or gap in an outer loop
around the city would result. Although each segment will serve an important function and
" have independent utility, the Greenéboro area would not rgceive the extent of economic and

road-user benefits associated with an improved transportation system if such a gap were

allowed to occur.

TRAFFIC CAPACITY AND LEVEL-OF-SERVICE

The operating conditions within a traffic stream are qualitatively referred to by levels-of~
service, These conditions are generally described in ‘terms of speed, travel time,

maneuverability, traffic interruptions, comfort, convenience, and safety.

P2

The Transportdtion Research Board (TRB) has defined levels-of -service (LOS) in categories

from AtoF, LOS A ‘represents ideal, ree-flow conditions, while LOS F represents forced
or breakdown flow with stop and go conditions. Generally, LOS D is considered the lowest
limit at which traffic flow is acceptable during peak periods in urban areas. Traffic flow on
roadway links at LOS D is considered stable, but h_ecoming susceptible to cohgestion and
unstable flow. Therefore, any roadway links with traffic volumes that exceed LOS D (E or
F) will be considered as exceeding the capacity at which they can operate safely and
satisfactorily., Definitions of level-of-service from the Highway Capacity Manual are
included in the Glossary of Technical Terms, Appendix E.

Capacity analyses were performed on the affected major arterials in the project study area.
The results are summarized in Table I-3. The Table is shown on four pages, each including
the same list of roadways with road names and timits of each section analyzed. The first page

shows, for each road section, the following information:
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number of existing travel lanes (not including turn lanes)

1991 average daily traffic volume

existing daily roadway capacity, at level-of-service D

1991 volume-to-capacity ratio; a ratio higher than 1.0 indicates congested
conditions

1991 level-of-service (L.OS), based on the volume-to-capacity ratio

number of travel lanes proposed for year 2010, based on the 1989 Greensboro
Urban Area Thoroughfare Plan

e projected 2010 daily roadway capacity, based on number of travel lanes

& &

The second, third, and fourth pages of Table I-3 compare traffic conditions under the No-
Build Alternative with traffic conditions under the Eastern, Middle, and Western Alternatives,
respectively. All alternatives (including No-Build) assume completion of the 1989 Greensboro
' Urban Area Thoroughfare Plan road improvements, including fhe 1-85 Greensboro Bypass but
not the rest of the Greensboro Urban Loop. The following information is provided for each

road section:

2010 average daily traffic volume for No-Build Alternative

2010 volume-to-capacity ratio (No-Build)

2010 level-of -service (No-Build)

2010 average daily traffic volume for Eastern, Middle, or Western Alternative
2010 volume-to-capacity ratio (Eastern, Middle, or Western Alternative)

2010 level-of -service (Easter, Middle, or Western Alternative)

Reduction in 2010 average daily traffic with Western Urban Loop in place, as
compared with No-Build (negative number indicates an increase)

Percent reduction in 2010 average daily traffic with Western Urban Loop in place,
as compared with No-Build (negative number indicates increase)

Under present conditions (1991 Average Daily Traffic), a poor level-of-service (E or F) is
provided on many roads (one-third of those in Table I-3), both radial and circumferential.
I-40, Guilford College Road, and portions of US 220 are LOS E or worse. The existing
transportation system does not accommodate existing traffic at acceptable levels of service,
and the situation becomes worse with projected traffic volumes. The level-of -service was
computed for segments for both a no-build (including TSM improvements) and the three
build freeway alternatives for the proposed Greensboro Western Urban Loop using projected
2010 traffic volumés. Based on this analysis, 89 percent of the affected major arterial
segments will have an improved level-of-service while only 1| percent of the segments would
have a reduced level-of-service with the proposed facility in place. The following routes are
projected to operate at LOS E or F in the year 2010 with the No-Build Alternative:



Among the radial arterial routes that are projected to operate at LOS E or F in the No-Build

\ [

Bryan Boulevard between Westridge Road and New Garden Road
Guilford College Road between Wendover Avenue and Friendly Avenue

-High Point Road between Alamance Road and Holden Road

[-40 berween NC 68 and Patterson Street

Jefferson Road between Friendly Avenue and New Garden Road
Lake Brandt Road between Old Battleground Road and Lawndale Drive
Meadowood Street between Wendover Avenue and US 421

New Garden Road between Friendly Avenue and Jefferson Road
New Garden Road between Bryan Boulevard and US 220

Old Battleground Road between US 220 and Lake Brandt Road
Old Oak Ridge Road between Fleming Road and Inman Road
Stanley Road between 1-40 and Hilltop Road

US 220 between Westridge Road and New Garden Road

US 421 between Guilford College Road and Spring Garden Street
Wendover Avenue between 1-40-and Holden Road

Westridge Road between Friendly Avenue and Bryan Boulevard

Alternative in 2010 are:

The following north-south circumferential arterial routes are projected to operate at LOS E

High Point Road
1-40
US 220 (Battleground Avenue)
Wendover Avenue
\

or F in the No- Buxld Alternative in 2010

Analyses of year 2010 traffic assignments with and without the Western Urban Loop indicate
that total vehicle-miles travelled in the Greensboro Urban area will be reduced by about
75,000 to 105_,000 miles per day and that vehicle-hours travelled will be reduced by about
14,000 hours per déy with the construction of the project.

reduced fuel consumption, air pollution, and user cost throughout the region, particularly

Guilford College Road
Holden Road
Jefferson Road

New Garden Road -
Westridge Road

because of reduced congestion and more efficient operating conditions.

INTER-MODAL RELATIONSHIP

Available modes of transportation in Greensboro and Guilford County include the private

automebile, bus and rideshare service, rail service, and air service.

C1-12

These decreases will result in
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Buéservice, owned and operated by the Greensboro Transit Authority, extends into the study
area. Service is a mix of peak hour, off'peak, and all day. Routes in the study area include
Battleground, Friendly Avenue, Walker Avenue, Pomona, High lPoint Roead/GTCC, and Four
Seasons. These routes are radial and thérel‘ore would not serve'the circumferential traffic that

this project would serve.

The City of Greensboro and the City of High Point operate a ride-sharing program, called
Municipool. A major goal of this program is to increase auto occupancy and thus conserve
fuel and reduce the need for new roadway and parking facilities. Because this route wouid
serve circumferential travel in a suburban area, it serves a different purpose from the ride~

sharing program, Ridesharing programs primarily serve radially-oriented work tripsand work

“trips to concentrated employment centers cutside of the central business district. Commuter

‘participation in such programs has historically been low.

Two railroad lines owned by Southern Railwa:,-r cross the study area as shown in Figure 1-2.
The east-west line is parallel to and south of US 421, while the other runs to the southwest,

roughly parallel to High Point Road. A third railroad line from Guilford Courthouse National

.Military Battleground north is abandoned. All active railroads crossings would be grade-

separated.
| - .

The Piedmont Triad Internationial Airport is just west of the proposed study area. Tﬁe current
Airport Master Plan calls for extension of the airport on the western side of its current
facilities. A new runway is planned parallel to and west of the existing main runway, Runway
5-23, along with extensive related development to the south and east of Runway 5-23. A
privately-operated shuttle service operates between the City and the airport. Master plan
development began in early fall 1993 and will take approxlmately one year ta complete. The
Greensboro Western Urban Loop will enhance access to the airport from I-85 and from

northwest Greensboro by providing a good connection to I-40 and to Bryan Boulevard,



ACCIDENT DATA AND SAFETY . v

A traffic accident rate analysis was prepared fot varjous selected travel routes which will be
affected by this project. The analysis, shown in 'Table 1-4, covers the period from 1986
through 1989, and represents a statistical overview of actual accident rates on the selected
routes compared with the average statewide accident rates for similar foadway facilities,
Most of the accident rates on roads in the study area shown in Table 1-4 either equal or
exceed the statewide averages, This indicates that routes in the study area experience a
significant number of accidents when compared to other similar statewide routes. As traffic
increases in the study area and roads become more congested, the accident rates are expected

R

to increase if no improvements are made.

Statewide average rates are lower for urban f réeways than other.types of highway facilities,
Many motorists are projected to use the proposed freeway faciljty, thereby reducing traffic
congestion in the area, This will reduce the existing and future accident potential on existing
routes, Furthermore, traffic on the new controlled-access road would operate under safer
conditions, creating fewer accidentsl2 than those on existing roads.

. TABLE I-4
ACCIDENT RATE COMPARISON
Accidenit Rate Per 100 Million Vehicle Miles

. ' Non-~Fatal
Roadway . Total Fatal Injury
Clansification Facility Between Accident Accident Accident
Urban Interstate Interstate 1-85 Groometown Road 84.31 , 1.29 32.15

and Holden Road
Interatate [-40 Guilford College Road 207.69 1.14 78.96
and Patterson Street

(Statewide Average) (165.2) {0.9) (67.2)
Urban U.S. Route US 29A/70A (High Pt. Rd.) Alamance Road 446.51 4.65 213.95
{4-lane undivided) and Hilltop Road
(Statewide Average} (421.9) {0.9) (161.8)
Urban U.S. Route US 421 (Weat Market St.) Chimﬁey Rock Road 407.07 3.34 176.84
(2 Lane) and Guilford College Road
Us 220 . Hotsepen Creek Road 160.67 0.0 87.99
. and New Garden Road
{Statewide Average) (280.8) (1.1) (107.5)
Urban Secondary Wendover Avenue (SR 1541) Guilford College Road 625.00 0.0 241.67
Routes ’ and [-40
’ {Statewide Average) {373.3) {1.2) {143.7)

Source: NC Department of Transportation, Traffic Engineering Branch.
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The number of accidents and accident costs were projected for the Build and No-Build
options for the year 2010. The projected number ¢f accidents were based on 2010 traffic
projections and current North Carolina accident rates by facility type. Accident‘costsr were
based on accident costs from the National Safety Cour'ncil. Based on these data, building this
road would reduce accidents by about 400 per year, and provide a savings of $2 million per

year comparéd with No-Build. These projections are shown in Table 1-5. '
‘ TABLE I-5 ;
PRQJECTED ANNUAL ACCIDENTS IN THE STUDY AREA
Based on Projected Year 2010 Traffic

. - _Build Alterpatives
No-Build

Alternative - Eastern Middle lWest.ern Preferred
Accident Cost $20.5 j&;123.3 $18.2 | $18.1 818.1
(millions, 1990)
Total Accidents 2,935 2,546 2,535 2,517 2,517
Fa'tal Accidents 9 9 9 9 9
Non-Fatal Injury Accidents 1,137 , 996 99] 983 983
ECONOMIC DEVELOPMENT

The City of Greensboro has grown in population nearly 26 percent in the past 10 years,
largely due to annexation. The influx of people has resulted in economic growth and
development. Population in the project study area has grown rapidly, and is projected to
increase from 49,000 in 1985 to 70,000 in the year 2000. The expected future growth of
Guilford County and Greensboro will necessitate an improved roadway network to
accommodate the increased number of véhicles. The intended facility will serve major
employment centers and provide improved access to Piedmont Triad International Airport.
The proposed action would reduce trave! time and commuting distances for work trips to and
from the major employers and also for shopping, school, and other types of trips. The type
of development encouraged by the proposed action will provide improved employment
opportunities. In addition, the new development served by this facility would add
substantially to both the County and the City’s tax base, providing tax revenue for various

public purposes.
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West and northwest Greensboro and Guilford County also contain rapidly-developing
residential areas. These new communities generate traffic demands that cannot be
accommodated on the existing street system. The proposed facility is needed to serve this

future demand and enhance the economic vitality of this area of the county.

'The. proposed action will positively affect the region’s economy by providing construction

employment during construction of the project and by increasing the overall value of land. ’

The construction cost of the project, estimated at approximately $100 miilion, is to be paid
t'o contractors and suppliers and most of the funds will be spent in the Greensboro urban
area. Construction of the Greensboro Western Urban Loop will provide the imprloved
transportation system that is needed for the continued economic growth and health of

Greensboro and Guilford County. |

- SUMMARY OF NEED FOR ACTION

The proposed Greensboro Western Urban Loop is compatible with the local, regional, and
statewide transportation and land use goals established for the Greensboro and Guilford

‘-County area, - particularly those goals adopted by the City and County with the 1989

Thoroughfare Plan. The Thoroughfare Plan includes the construction of a multi-lane facility
that will completely encircle the City of Greensboro. As a 15-mile segment of this facility,
the proposed action is a vital and integral part of the overall goals and objectives. The
concept of the outer loop in or near this location has been part of the adopted Thoroughfare
Plan since 1960,

The proposed Greensboro Western Urban Loop would allow for the orderly and planned
relief to traffic congestion in the Greensboro area. Based upon capacity analyses, the existing
roads experience congestion which will worsen if this road is not built. The project area
lacks an efficient circumferential system of existing highways to adeqdately serve developed
and developing areas of the city. Improving existing roads will not provide the capacity
needed to serve this growing traffic,

The Greensboro Western Urban Loop is needed to connect major thoroughfares such as I-85,
' 1-40, High Point Road, West Market Street, and US 220. Without this project, existing
north-south thoroughfares will carry increasing volumes, negatively impacting adjacent
properties and surrodnd'ing‘communities. This project will also provide a more direct

connection to the Piedmont Triad International Airport and the major employers in the

I-16
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western section of the City from the north and south, and will complerh'enl other portions of

the planned urban loop.

The planned freeway will carry trafffc much more salely than existing roads. The average
gccident rate for freeways is Jess than one-hall the rate for multi-lane urban U.S. routes.
Traffic diverted to this road would thus be travelling under safer conditions. In addition,
since _traffic. on other roads would decrease with this route in place, safety would be

improved on those as well. Improving existing roads would not provide this safety benefit.

This route will serve both existing and future development in western Greensboro by

providing a safe, direct route between residences, businesses, and public facilities. Economic

. development would continve in this growing portion of the urbanized area with adequate

transportation to serve it, and the local tax base would be enhanced. This economic growth
would be stifled if the level-of-service on major streets worsens or remains at the existing
congestion levels. This route would decrease total travel in the region, in terms of both miles

and hours spent travelling, allowing time for people to pursue other activities,

In summary, the proposed Greensboro Western Urban Loop will help to fulfill local, regional,
and state transportation goals, increase safety, serve and promote existing planned

development, and maintain the quality of life in Greensboro.



D

CHAPTER 11
. ALTERNATIVES C ‘ .

i
The Final Environmental Impact Statement addresses various alternative courses of action and no-

action, including thé Preferred Alternative and the reasons for its selection. All alternatives were

considered, and the decision on which alternative to implement was made after the corridor public

hearing and review of comments on the Draft Environmental Impact Statement,

A.

1
1

NO-BUILD

The No-Build Alternative assumes that the Western Urban Loop is not in place, but that other
elements of the 1989 Greensboro Urban Area Thoroughfare Plan have been implemented.

No-Build includes the I-85 Bypass, but no other portions of the Urban Lcop.

The No-Build Alternative will not complete fhe proposed Greensboro Urban Loop system
and, therefore, does not meet one of the purposes of the proposed action. No-Build would
not be compatible with the proposed Fransportati\on goals in the 1989 Greénsboro Urban Area
Thoroughfare Plan: to provide a loop freeway encircling the City of Greensboro and serve
developing portions of Guilford County. No-Build also will not be compatible with the land
use and primary plannihg goals established by the region, ‘county, and: the city. Traffic
generated by growth and development planned for this portion of the study area in the land

use plan will have to find alternative existing routes.

The continued economic growth of the region is vitally dependent on an adequate
transportation network to serve the traffic demand in the area. Because the transportati(;n
goals and objectives are not met by the No-Build Alternative, the area and region will lose
its competitive edge in maintaining and attracting new and thriving industries. No-Build

would decrease the job opportunities in this region and adversely impact the economy.

The limited capaclty provided by the No~Build option is unacceptable and resuits in heavy
congestion. As discussed in Chapter 1, several important arterial routes will operate at very
poor levels-of -service with the No-Build alternative. Among the radial arterial routes that

are projected to operate at LOS E or F in the year 2010 with the No-Build Alternative are:

L High Point Road
® [-40



B.

® US 220 {(Battleground Avenue)
Wendover Avenue (east of [-40)

The following north-south circumferential arterial routes are projected to operate at LOS E
or F in the year 2010 with the lNo-BuiId Alternative:

' Guilford College Road
Holden Road
Jefferson Road

New Garden Road
Westridge Road

As shown above with the No-Build Alternative, the important arterial routes in the study area
would operate under extreme congestion. In addition, the No-Build Alternative does ot
' correct the operating deficiencies at the junction of existing 1-40 and I-85. Because of this
congestion and the lack of a direct north-south route, thére would be 100,000 more vehicle-
miles of travel per day and 14,000 vehicle-hours of travel per day in the study area than if
the urban loop were built, resulting in increased fuel consumption (4.4 million gallons
annually), air polIution.‘ and user cost. More travel would be made on less safe and more
congested roads, resulting in more traffic accidents. More of .the public’s time would be spent
travelling rather than on more productive activities. This increased traffic congestion would
increase pressure to widen existing roads, impacting nearby businesses and residents. There
would be an overall decline in the quality of life in the Greensboro area if the No~Build
Alternative were selected. \ -
The No-Build Alternative would, however, avoid the adverse impact associated with
constructing a freeway facility on new location. The consequences of the proposed action are
included in Chapter IV of this report.

TRANSPORTATION SYSTEM MANAGEMENT

Transportation System Management (TSM) alternatives consist of improvements to existing
_highways to allow traffic to flow smoothly and efficiently. TSM consists of improving signals
and signal progression, installing a computerized signal system, adding high occupancy vehicle

~ lanes, adding turning lanes, and making other similar improvements.

TSM will not meet the long-term purpose of the proposed action as stated in the Thoroughfare

Plan goals in Chapter 1. Existing roads would need improvements far beyond the scope of

11-2



TSM to even approach serving the traffic demand projected for 2010 without the Western
Urban Loop in place. The No-Build Alternative actually includés some TSM improvements,
such as widening existing roads as called for in the adopted Thoroughfare Plan. While the use
of computerized sighal equipment énd additional turn-lanes would improve capacity in
specific locations, levels of service would remain ﬁnsatisfactory for the TSM Alternative,
i—ligh’ occupancy vehicle (HOV) lanes are not considered feasible on non-controlled access
roads such .as those currently servmg circumf erentlal movements in the study area,

partlcularly with the existing and pro_lected low trans:t ridership and low vehlcle occupancy

rates.

MULTI-MOBAL SYSTEMS

Transit service is provided within the Greensboro urban area by the Greensboro Transit

‘ Authority.. The system is designed primarily to serve radial needs. Transit services for

circumferential trips were reviewed as part of the 1989 Greensboro Urban Area Thoroughfare

" Plan Update and the Greensboro Transit Service Plan. Both studies showed that transit cannot

meet current or projected circumferential trip needs. Due to low projected ridership and the
resultant high cost per passenger, cross-town or circumferential routes were not included in
the Transit Service Plan.
| ' .

Transit sérvice is available throughout the study area. Routes (as defined by the Greensboro
Transit Authority) in the study area include the Battleground Avenue, Friendly Avenue,
Walker Avenue, Pomona, High Point Road/GTCC, and Four Seasons routes. Without
concentrated trip origins and destinations, transit service cannot be reasonably viewed as a
viable alternative to completing this 14-mile Greensboro Western Urban Loop. Additionally,
western Greensboro and other areas served by this facility are relatively affluent, with high
auto ownership and declining vehicle occuﬁancy. These factors further reduce the feasibility

of serving these trips by transit.

Rail transit has been examined as a potential alternative to building new highways. Most
successful rail transit systems are radially oriented and serve residential areas with densities
of 10 or more dwelling units per acre. Existing and projected residential densities in the
corridor fali far short of that density figure and, as stated above, the Western Urban Loop will

serve circumferential rather than radial trips.



Vo
The Cities of Greensboro!and High Point oﬁerate a ride-share program, l\;lunicipa'l, which
offers assistance in matching passengers and in providing vehicles. The objective of‘ this
program is to reduce vehicular iravel demand by increasing auto occupancy. ngevér. data
from the City of Greensboro shows that auto occupancy has decrgased in recent years, from
1.25 passengers per vehicle in 1980 to 1.17 in 1988, indicating that rid;a-sharing will not be

effective in reducing travel demand sufficiently to reduce the need for this project. Ride-

sharing programs are most effective in areas with limited parking supply or high-cost parking. |

Greensboro’s central business district and the nearby large college campuses (UNC-
Greensboro, North Carolina A&T) offer the most potential for ride-sharing based on these
criteria, Levels-of-service on circumferential routes in the study area would remain poor,

even with an effective ride-sharing program focusing on the central business district.

Ride-sharing, like transit, is most effective inI providing a viable alternative for commuter
trips with concentrated origins and destinations. While the travel demand is high for a
circumferential facility such as the Western Urban Loop, the trips are dispersed to the point
that ride-sharing will not satisfy that demand.

'CONSTRUCTION ALTERNATIVES \

Widen Existing Highwavs

Two routes along existing roadways could be considered as alternatives to the Greensboro
Western Urban Loop. Both of these routes would need extensive improvements to provide
safe and efficient movement of traffic in the area.

The most direct route would follow Guilford College Road to New Garden Road, New
Garden Road to US 220, US 220 to Cotswold Terrace, and Cotswold Terrace to Lawndale
Drive. This route is not feasible as an alternative to the Greenquro Western Urban Loop for
the following reasons:

e  Full control of access could not be provided due to heavy development along Guilford
College Road, New Garden Road, and Cotswold Terrace. The frequent driveway and
street entrances would resuit in congestion, reduced levels-of-service, and accident
rates at least twice as 'high as on a controlled-access facilitly based on statewide

averages.



® Six to eight travel lanes would be necessary to handle anticipated traffic volumes -~

not a feasible option in most locations due to prohibitive right-of-way costs.

@ Numerous additional turning lanes would be needed at major intersections to provide

an acceptable level-of -service and prevent excessive delay,

® Widening the existing roads would require taking residential and commercial property

fronting on the roads.

@ Such a project would be difficult and expensive to construct due to the need to

maintain traffic and service to properties on the existing roads.

[

@ Right-of-way widths necessary to contain needed improvements would affect

potential historic structures concentrated along Guilford College Road.

A variation of the above alternative is to use I-40 from Guilford College Road to NC-68 and
follow NC 68 and the proposed Bryan Boulevard to New Garden Road. This route is very
circuitous, requiring an additional 5.7 miles of travel and, therefore, would not have the
desired effect of relieving congestion on the urban arterials. This alternative is essentially
the same as a Nlo-Build Alternative, and increased volumes land resultaﬂt traffic cqngestion
would occur on New Garden and other existing routes in the study area, Also, Guilford
College Road would need to be widened and numerous turning lanes provided at intersections.
As discussed previously, it is not feasible to widen Guilford Coliege Road to handle the traffic
demand within the study area. This alternative is not compatible with the goals and objectives
as set forth in the 1989 Greensboro Urban Area Thoroughfare Plan.

Another route considered for widening is Holden Road. Widening Holden Road is not a
viable alternative to construction of the Greensboro Western Urban Loop for the following
reasons:

. @ Widening Holden Road is not compatible with the goals and objectives of the 1989

Greensboro Urban Area Thoroughfare Plan.

@ Full control of access could not be provided because of the heavy development along

Holden Road. Traffic service would be poor due to reduced levels-of-service,



\

congestion and low sf)eeds associated with turhing traffic at the driveways and at

signalized intersections.

t

& Six to eight travel lanes per direction and numerous turn {anes at intersecting
highways wpuld need to be provided to handle anticipated traf f:c volumes. It is not
feasible to add’ the necessary lanes because of prohibitive right-of-way costs and

impact to properties.

1
b

® This route would not provide the level-of-service C, safety, and uninterrupted flow

conditions afforded by a freeway with control of access and. grade-separaied

interchanges.

!
L Because of the lack of access control and existing driveways on Holden Road, the need
for driveway traffic to cross additional lanes of traffic would increase the potential
for accidents. : |

Based on the above, widening exxstmg highways is not a viable alternative to bu:ldmg a new

" facility. _ !

n ion_Alternatives on New L

Numerous alternatives for building a Western Urban Loop facility on new alignment
investigated. The study area was examined to identify possible new alignments for locating
a freeway within the study area between termini at I-85 and Lawndale Drive. The terminus
at I-85 was coordinated with the I-85 Bypass study. At Lawndale Drive, the proposed action
was coordinated with the Greensboro Eastern/Northern Loop.

As denoted in Figure II-1, there are major physical constraints to shifting the proposed study
area either in a western or eastern direction. The Piedmont Triad International Airport is
located on the west side, and the highly developed urban section of Greensboro is located on
the east side. Accordingly, preliminary study alternatives are situated between the designated
termini and within the area between the airport and Holden Road.

There are also major locational constraints on the portion of the Greensboroe Urban Loop
between US 220 and Lawndale Drive. The preliminary study alternatives are located as shown
in Figure JI-1. Alternative locations to the north are not feasible due to conflicts with Lake

Brandt, which is a water supply reservoir for the City of Greensbore. An alternative location

I1-6
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to the south will conflict with the Guilford Battleground, which is included on the National

Register of Historic Places, and also will result in greater impact on residential development.

A new or revised access point will be located on 1-40. This point is critical due to the existing
interchanges and the need to conform to appropriate freeway standards. Because the section
between I-85 and 1-40 will be designated as I-40, conformance with these design criteria will

be necessary.

The major physical features were identified within the study area to determine areas where
a freeway could be located while avoiding and minimizing impacts to the area. The feasibility
of the preliminary study alternatives was reviewed on the basis of providing acceptable
design, engineering, and geometrics, and minimizing adverse environmental impacts.
A detailed analysis of the preliminary study segments indicated that some were not reasonable
or feasible; those segments were eliminated f rom further study. The elimination of segments
was based on the following general criteria: '
. \ .

L] Adverse impacts on known developments; residential communities; archaeological and

historic-sites; threatened or endangered species; parks and greenways; and natural

P

systems, including wetlands, creeks, and habitat areas.
. Adverse economic impacts on businesses due to'relocation and loss of accessibility
. Use of resources protected under Section 4(f) of the Department of Transportation

Act (i.e. publicly owned land of a wildlife refuge, recreation area, or historic sife)

when other prudent and feasible alternatives were available

® Inconsistency with adopted thoroughfare plan or state transportation goals
® Encroachments in protected watershed critical areas

. Recognized geological instability

. Potential hazardous material sites

. Undesirable traffic operational and safety conditions and congestion

n-7



® Substantial environmental impacts
® Conflicts with accepted geometric design standards and criteria

The preliminary study segments are denoted on Figure II-1. The reasons for eliminating

certain segments are summarized in Table II-I and discussed following the table:

TABLE II-1
PRELIMINARY STUDY SEGMENTS ELIMINATED

Segment Reasons for Elimination
1 ‘ @ Circuitous, additional 2.2 miles of traffic ' bypassing
Greensboaro, ‘

L Not compatible with the 1989 Greensboro Urban Area
Thoroughfare Plan.

] Impacts the neighborhoods of Adams Farm, Midway Forest,
and Sedgefield Estates with increased displacements,
community impact, and right-of -way cost compared with other
alternatives. :

® Undesirable geometrics due to abrupt change in direction south
of I-85 to north of 1-85 in an interchange,

. Re-construction of 2 miles of I-85.
2 . Circuitous, additional 2.8 miles of length.
. Utilizes a portion of the Jamestown/High Point Bypass and is
not compatible with the 1989 Greensboro Urban Area
Thoroughfare Plan, ‘
3 . More disruptive impact on Qaks West community with no
apparent advantages over segment which passes nearer the edge

of the community.

4 . Disruptive to densely populated residential areas north of
Friendly Avenue,

II-8



Segment

TABLE [1-1, continued

PRELIMINARY STUDY SEGMENTS ELIMINATED

Reasons for Elimination

Disruption and loss of moderate income and subsidized housing
south of Market Street.

Requires 1.0 miles of reconstruction of Guilford College Road. -

Eliminates access to businesses and commercial development at
Guilford College Road and I-40 interchange,

Impacts Western Guilford High School due to proximity.

Violates Federal Aviation Agency clearance standards of the
Piedmont Triad International Airport. ,

Encroaches on airport property and conflicts with planned
usages.

Follows 0.8 mile of Chimney Rock Road which is encumbered
with adjacent fuel storage tanks just outside a 60-foot right-
of -way.

Located within the active portion of the Martin-Marietta Rock

. Quarry.

Violates FAA standards at the Piedmont Triad International
Airport. ‘ ‘

Impacts a large fuel tank farm at I-40.

High risk of encountering properties contaminated with
hazardous material.

The portion which utilizes 1-40 and NC 68 is essentially a no~-
build alternative and would not serve the traffic demand in the
study area.

Parallels over 4.0 miles of proposed Bryan Boulevard, which
would result in unnecessary duplicating of highway facilities.

Not compatible with the 1989 Greensboro Urban Area
Thoroughfare Plan.

The intersection at US 220 is not feasible for a freeway-type
facility where 90-degree turns would be required.

Unacceptable geometrics for a freeway facility due to the 90-
degree turns at US 220.

I1-9



TABLE 11-1, continued. '

PRELIMINARY STUDY SEGMENTS ELIMINATED

Segment

10 .

11 .

GREAT Alternative .
(From 1-40 to Oak Ridge Road)
.

Reasons for Elimination

b

Prohibitive right- of-»‘vay costs in converting New Garden
Road and US 220 mto a freeway-type facility with full control
of access.

Located in Tier I of the protected watershed area of Lake
Brandt where ordinances prohibit construction activity,
Confllcts with proposed Bryan Boulevard by elxmmatmg the
proposed mterchange at New Garden Road.

Divides the Guilford College campys, which is on the Natnonal
Register of Historic Places. :

|
Passes in close proximity to the academic structures in the
campus.

Circuitous, routing additional 3.1 miles of traffic for bypassing
Greenshoro.

Major reconstruction of Groometown Road interchange to a
freeway-to-freeway interchange.

Eliminates access from Groometown Road to I-85.

Parallels I-85, which unnecessarily duplicates’ highway:

facilities.

Incompatible with the 1989 Greensboro Urban Area
Thoroughfare Plan.

Encroachment onto Tier 1 and Tier 2 watershed critical area
(Lake Brandt).

Requires relocation of Old Battleground Road, cutting access
to single-family residences, apartments, & nursing home, and
other properties.

Impacts fuel storage tanks on Chimney Rock Road.

Eliminates proposed US 421 interchange providing poorer
traffic service to the local area.

Conflicts with planned expansion of the Piedmont Triad
International Airport.

Less desirable angle crossings of railroad, US 421, Stage Coach
Traii, and Ballinger Road.

iI-10



TABLE II-1, continved
PRELIMINARY STUDY SEGMENTS ELIMINATED

[

@ Undesirable geometrics resulting from closely-spaced reverse

curves,
Bell/Glazener Alternative & Impact on historic Jamison Ward House, impact on AMP, Inc.
(From 1-85 to Southern plant, undesirable geomeiry at High Point Road.
Railway and 1-40 to Oid Qak . !
Ridge Road) e Undesirable geometry at I-40 interchange.

® Encroachment into Tier 1 water critical area.
{Based on the final version of the alternative dated July 4,
1991.) ‘
t
Segment |

This segment begins at -85 and terminates just north of Hilltop Road and east of Guilford
College Road.

This segment would necessitate majm‘- reconstruc\tion‘of 2.0 miles of the existing I-85 f: gcility
from Campground Road to US 29/70 and reconstruction of the interchange at US 29/70 and
I-85. This route is circuitous and will have a detrimental ef fect on travel distance and travel
time, hence greatly reduqing the benefit of constructing the facility, This segnient is
incompatible with the 1989 Greensboro Urban Area Thoroughfaré Plan. It bisects the
Midway Forest neighborhood located near the intersection of Guilford College Road and
Hilltop Road. It would cause disruption of residences in Adams Farm and Sedgefield Estatps,
located between High Point and Guilford College Roads, and offers no advantages. ”

Segment 2

This segment branches from Segment 1 just south and east of High Point Road and extends
to the intersection with Segment 3 just west of the Southern Railway and south of Hilltop

Road near Sedgelane Drive,
This segment is the same basic.corridor as the proposed Jamestown-High Point Bypass. It 15

considered a separate highway proposal on the updated Greensboro Thoroughfare Plan and

is not a viable alternative for the Greensboro Western Urban Loop.

I-11
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Segment 3 '

Segmerit 3 begins at Segment 2 just west of the Southern Railway and south of Hilltop Road

near Sedgelane Drive and terminates at 1-40,

This segment is only a slight variation of the Eastern Alternative, However, it is more

disruptive to the Oaks West community since it passes through the middle of the subdivision '

rather than along the edge and offers no apparent advantages. Therefore, Segment 3 is

considered to be a non-viable alternative.

Segment 4

, . ]
' Segment 4 begins north of Hilltop Road and terminates just north of Horsepen Creek Road.

Segment 4 runs through a densely populated and developed area just north of Friendly
Avenue and would be very disruptive to established residential areas. Because it follows the
Guilford College Road alignment near I-40, existing Guilford College Road would have to
be realigned or terminated with resulting impact on developed properties. Also, the proposed
interchange at I-40 at existing Guilford College Road would result in substantial disn;ption
to businesses and commercial development. This proposed interchange at I-40 would convert
the existing I-40 interchange, which provides access to Guilford College Road, to af reeway-
to-freeway interchange with no access to Guilford College Road. Segment 4 would also take
a redevelopment housing project (with minority residents) located on Guilford College Road
just north of 1-40. This segment would also be located close to Western Guilford High School,
and pose traffic operational problems in accessing the school from the east toward
Greensboro. |

§ggment 5

Segment 5 begins north of Guilford College Road and terminates south of Horsepen Creek
Road.

This segment encroaches on the Piedmont Triad International Airport property. It would also
violate FA A clearance standards for Runway 6-23, It also follows a portion of Chimney Rock
Road which has a 60-foot-wide right-of-way and is heavily encumbered with adjacent fuel

storage tanks. Widening to a freeway along existing Chimney Rock Road would require the
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tak;ng of fuel oil storage tanks and involve potentially contaminated property, Major
disruption would be caused to existing industrial development with the proposed alingnment
and the freeway-to-freeway interchange at 1-40 and existing Chimney Rock Road. The
Martin-Marietta Rock Quarry is locaied just south of [-40 at Chimney Rock Road. This

segment would be located within the active portion of the quarry property.

Segment 6

Segment 6 begins near Guilford College Road and Hilltop Road and terminates at Old Oak
Ridge Road.

*This segment would obstruct the clear zone of Runway 14-32 of the Piedmont Triad
International Airport. A tank farm south of US 421 and another located south of I-40 would

have to be relocated to construct a freeway-to-freeway interchange at 1-40.

Segment 7

Segment 7 begins at I-40 and Wendover Avenue and terminates at US 220.

Segment 7 follows existing I-40 from Wendover Avenue to NC 68 west of the Piedmont Triad
International Airport, and then follows existing NC 68 to the interéection of Pleasant Ridge
Road and NC 68. Segment 7 then is on new location generally paralieling Bryan Boulevard
to the north and intersecting with US 220 between Cotswold Terrace and New Garden Road.
The portions which follow existing 1-40 and NC 68 are essentially part of a no-build
alternative, as the traffic demand would not be served in the study area. The portion on new
location from NC 68 to US 220 genérally parallels Bryan Boulevard and would unnecessarily
duplicate existing and proposed highways in the study area. Segment 7 is not compatible with
the 1989 Greensboro Urban Area Thoroughfare Plan.

Segment 8

Segment 8 begins at Bryan Boulevard and terminates near Lake Brandt Road.

This segment follows New Garden Road from Jefferson Road to Battleground Avenue and
then to near Cotswold Terrace. The segment includes a sharp curve between Battleground

Avenue and Lawndale Drive. This segment requires a 90-degree turn on Battleground
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. .
Avenue (US 220) and anolher 90-degree mrﬁ to continue towards Lawnd‘ale Drive. Such
geometric features are not feasible on Irecway facilities. By. realigning the alterr{ate'to a
smoother curve, it closely follows the Eastern Alterfiative. This segment also follows ﬁortions
of existing highway where control of access would be prohibitive in cost. This segment-is
located north of Cotswold Terrace in the most critical watershed area of Lake Brandt (Tier

1).

i

Segment 9 '
Segment 9 begins at Friendly Road and terminates west of Horsepen Creek Road.

This segment i.s an alternative to the Eastern Alternative between Friendly Avenue and the
Middle/Western Alternative. This segment wc;uld eliminate the proposed Bryan Boulevard
interchange with New Garden Road. It would also divide the Guilford College campus, which
is on the National Register of Historic Places. It would npt provide any advantages to the
Eastern Alfernative.

Segment 10 _ o 4
Segment 10 begins at US 29-70 and terminates just north of High Point Road.

This segment requires major reconstruction of the existing Groometown Road interchange to
provide a proposed freeway-to-freeway interchange. Access would be eliminated from
Groometown Road. It generally parallels existing I-85 which unnecessarily duplicates
highway facilities. The routing is circuitous and will require additional road user costs and
travel time, particularly for the interstate traffic. It is incompatible with the thoroughfare

plan and would provide poor traffic service.

Segment 11
Segment 11 begins west of Horsepen Creek Road and terminates west of Lawndale Drive,

This segment bypasses the Four Farms Road area, but extends into the Tier 1 and Tier 2
watershed critical areas. It also adds 0.5 mile to the project’s length and places an
interchange at the existing intersection of US 220 with Old Battleground Road and Horsepen

Creek Road. Therefore, this segmenf is not reasonable and feasible.

II-14



W Other Alternatives Considered
’ £

Red Line Proposed by GREAT

The citizens group, referred to as GREAT (Greensbo'ro Residents Encouraging Alternative

Thoroughfares), has been extensively' involved in the public involvement process for the
Western Urban Loop. GREAT was organized in early 1989 and has been involved with the
Greensboro Western Urban Loop since that time. Representatives from GREAT attendeld the ,
citizen information workshops held'on the project and sﬁonsored other meetings, including
a public forum. The public forum addressed concerns of GREAT as to the impacts that will
be caused by the proposed Greensboro Western Urban Loop to the urban area of Greensbord.
The results of GREAT‘S studies are documented in their report! dated April 1990 and revised
in May 1990. , '

GREAT’s study includes a segment referred to as the "Red Line" (not shown on Figure II-1},
The Red Line follows existing Chimney Rock Road at I-40 and curves sharply back to the
west on new location from the Market Street and Chimney Rock Road intersection. It follows
a railroad spur for several thousand feet, and then generally parallels and joins the Western
Alternative near Ballinger Road, sclmth of Qak Ridge Road. Following the Western

) Alternative, the Red Line extends northeastward on new alignment to US 220 and then

southeastward to Lawndale Drive. The reasons that the Red Line is not viable are as follows: -

D Several fuel storage tanks on Chimney Rock Road will be relocated with the
attendant risks of liabilities stemming from contaminated properties.

2) Extension of the Red Line south will impact a large quarry operation,

3) The "freeway-to-freeway" interchange required at I-40 and the Greensboro Western
Urban Loop will eliminate the existing interchange at Chimney Rock Road and the
access provided to the commercial and industrial development served by Chimney
Rock Road,

9) . The proposed interchange at US 421 would be located in a sharp curve on the Red
Line. Since the railroad parallels US 421 along the south side, this interchange would
need to be constructed all on the north side of US 421 (a half-clover). This
interchange would not be geometrically feasible with the Red Line.

3) The Red Line is not compatible with thé pending Master Plan of the airport.

) Wimpacts in the Study Corridors for the Western Leg of Painter Boulevard, Focus on the
Northwest from I-40 to US 220 North," prepared by members of the Steering Committee of GREAT,
revised May 1990,

1-15



6) The Greensboro Western Urban Loop is aﬁticipated to require a right-of -way width
of 300 feet exclusive of interchanges to construct in this area. Existing Chimney
Rock Road has a maintained width of less than 60 feet and would offer little or no

benefit.

"In June 1990, GREAT propgsed modifying the Red Line to use the Western Alternative
corridor between 1-40 and US 421 by shifting it to the east of Chimney Rock Road.l(not'
shown on Figure 11-1). While this modification eliminates some of the earlier drawbacks, the

plan raises some major concerns:

1 The revised Red Line snll:mpacts fuel tanks on Chimney Rock Road.
‘ ) . [
2) Elimination of the interchange at US 421 would provide poorer overall traffic service
to the local areas and would overload the Friendly Avenue and Chimney Rock Road
interchange,

3 The revised Red Line encroaches on property owned by the Piedmont Triad

International Airport and the planned future expansion of the airport facilities.

4) The revised Red Line creates three closely-spaced reverse curves. These curves are
» undeéirable, particularly considering the location of the complex interchange at I1~40
and Chimney Rock Road. It is not anticipated that the Red ‘Line can be designed to

meet the design criteria,

Alternatives Proposed by Bell-Glazener Design Group

The Bell/Glazener Design Group, a land planning firm, was retained by a number of
Greensboro clients to monitor and provide input for the identiﬁcation of alternative
alignments for the Greensboro Western Urban Loop. This input resulted in the submittal of
several proposals by Bell/Glazener,

Consideration was given to the various proposals that were submitted in correspondence dated
May 16, 1989, October 31, 1989, January 4, 1990, and April 23, 1990. Bell/Glazener Design
Group, in their May 16, 1989 letter, recommended a prbposal which was essentially the same
corridor location as the Middle Alternative (as described on Page II-19).
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As documented in the October 31, 1989 correspondence from Bell/Glazener, the ‘ofiginal
proposal was revised to address coﬁcerns of additjonal clients ‘with special development
interests. "Bell/Glazener Design Group’s corridor described to you on May 16, 1989 has been
modified from 1-40 south, The corridor now proceedls south to Hilltop Road, then passes by
Adams Farm to High Point Road, then passes east, intersecting 1-85 at the Groometown Road
interchange 0;" the former Painter Boulevard interéhange... on the north,... shifts furtherl west
and intersects Battleground Avenué (US 220) at or above ’Grove Road and then proceeds east

to Lawndale Drive.”

One of the shifts extends westward across High Point Road, turns morthward to cross the
Southern Railway, then continues to terminate just north of Hilltop Road and east of
Guilford College Road. The reasons it is not a viable alternative include circuitous routing,
incompatvibility with th‘e Thoroughfare Plan, and impacts on the Midway Forest, Adams
Farm, and Sedgefield Estates communities. The shift from the original proposal at US 220
placed the corridor within the most critical watershed area I (Tier 1) and immediately adjacent
to Lake Brandt, a major water supply reservoir for the City of Greensboro (see Chapter
IIL.C.3). For the above reasons, the revisions pro;\)osed in the October 31, 1989 letter were not

_considered viable options for the location of the Greensboro Western Urban Loop.

In their January 4, 1990 léﬁer, Bell/Glazener provided an assessment of the Eastern, Middle,
and Western Alternatives and also submitted a modified Western Alternative. The modified
Western Alternative removed the corridor from within the most critical watershed area of
Lake Brandt, Also, another proposed revision was made in the southern terminal from I-85
and Campground Road westward to the existing interchange at Groometown Road. The
alternative was shifted further west and south resulting in the use of Segment 10 between I-
85 and High Point Road (begins at I-85/Groometown Road interchange, and ends west of
High Point Road),' Segment 1 between High Point Road and Hilltop Road (begius north of
Hilitop Road, joins Guilford College Road and follows Guilford College Road to I-40), and
Segment 4 between Hilltop Road and I-40 (begins west of High Point Road and turns

northward to terminate north of Hilltop Road).

That proposal was considered and determined to be a non-viable alternative for the same

reasons as Segments 1, 4, and 10, and as described below:

D The project terminus is shifted south on I-85 approximately one mile, which will

adversely impact the length and cost of the adjacent I-85 Bypass proposal.
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2)

3}

4)

5)
6)

7)

The freeway-to-freeway interchange required will eliminate the access from
Groometown Road to -85 and require the reconstruction of the Groometown Road
interchange.

Due to the reduced traffic demand in this area, it will provide less traffic relief to

the existing road system in the study area.

It will add 2.2 miles of travel for 1-40 traffic desiring to bypass the City of

Greensboro. .

It is anticipated to impact the éxpanding residential developments in the area,

It 1s not compatible with the 1989 Greensboro Urban Area Thoroughfare Plan and

NCDOT's Transportation Improvement Program.
An additional 2.2 miles of freeway is estimated to cost $15.3 million and require the
taking of 80 acres of land. 4 |

Bell/Glazener continued to modify its proposal to eliminate or revise those features deemed

not feasible by NCDOT. Proposals were submitted to NCDOT throughout the corridor

evaluation process,

The most recent submittal by Bell/Glazener, dated July 4, 1991 and shown in Figure H-l,

is substantially similar to the Preferred Alternative. “The reasohs for rejecting that

alternative, in the areas that it differs from the Preferred Alternative, include the following:

1)

2)

3)

'

The portion between Oka Hester Park and Hilltop Road would take a portion of the

-.Jamison-Ward House site, would take a large electronics plant (AMP, Inc.) with

150 employees, and would create an undesirable interchange configuration at High
Point Road. '

The portion concurrent with Segment 5 would create undesirable geometry at the

critical J-40 interchange.

The portion concurrent with Segment 11 would extend into Tier 1 water critical

areas and would create an undesirable interchange at US 220.
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Préliminarv Construction Alternatives Selected for More Detailed Study

Three construction alternative corridors were determined to be reasonable and feasible and
were retained for further study and evaluation: an Eastern Alternative, a Middle Alternative,
and a Western Alternative. These alternatives, shown on Figure 11-2, are described below:

Eastern Alternative

The Eastern Alternative starts at the 1-85 and Campground Roead interchange between
Groometown Road and Holden Road. It proceeds north, crossing Wiley Davis Road

approximately 800 feet east of the Wiley Davis Road and McCuiston Road intersection, before

_crossing Vandalia Road. It continues northwest to High Point Road east of Groometown Road

then turns north crossing 1-40 and US 421 (West Market Street) near the Walnut Circle-US

421 intersection. Continuing north to Friendly Avenue near Muirs Chapel Road, the Eastern

Alternative generally paraliels Jefferson Road to the northeast, crosses New Garden Road, and
interchanges with proposed Bryan Boulevard near the intersection of Jefferson Road/New '
Garden Road. The Eastern Alternative joins the Western and Middle alternatives near
Battleground Avenue north of Cotswold Terrace and continues eastward to Lawndale Drive.
Interchanges are proposed at I-85, High Point Road, I-40, US 42], Friendly Avenue, Bryan
Boulevard, Battleground Avenue (US 220), and Lawndale Dnve The Eastern Alternatwe is
11.4 miles m length '

Middle Alternative

The Middle Alternative begins at the I-85 and Campground Road interchange, proceéﬁs
northwest across Groometown Road near Vandalia Road and interchanges with High Point
Road before crossing Hilltop Road, Wendover Avenue near Sapp Road.land 1-40 just east of
the Guﬂf ord College Road interchange. It continues northward to cross US 421 east of Swing
Road, Friendly Avenue east of Stage Coach Trail, and Ballinger Road. After crossing Old
Qak Ridge Road, it ties into the Western Alternative between proposed Bryan Boulevard and
Fleming Road, where it turns eastward crossing Horsepen Creek Road, Battleground Avenue
and Old Battleground Road before ending at Lawndale Drive. Interchanges are included at
the crossings of I-85, High Point Road, I-40, Guilford College Land, US 421 (West Market
Street), Friendly Avenue, proposed Bryan Boulevard, US 220 North (Battleground Avenue)},
and Lawndale Drive. The Middle Alternative is 13.6 miles in length.
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Western Alternative

The Western Alternative begihs at the 1-85 and ‘Campground Road interchapge between
Groometown Road and Holden Road. The alternative proceeds northwest across Groometown
Road near Yandalia Road and interchanges with i—ligh Point Road between Alamance Road
and Roland Drive. The alternative curves west to Woodlyn Way, veers north cross Hilltop
Road and then crosses Wendover Avenue. It crosses I-40 and US 421 (West Market Street)
near Chimney Rock Road and proceeds north along the eastem. edge of the Piedmont Triad
International Airport, crossingIOId.FOak Ridge Road, Bryan Boulevard, Fleming Road between
Lewiston Road and Chance Road, US 220 (Battleground Road) north of New Garden Road,
and Old Battleground Road before ending at Lawndale Drive between Cottage Place and Lake
Brandt Road. Interchangés are proposed at the crossings of I~85, High Point Road, Guilford
College Road/Wendover Avenue, 1-40, US ,4'21, (Wést Market Street), Friendly Avenue,
proposed Bryan Boulevard, US 220 North (Battleground Road), and Lawndale Drive. The
Western Alternative is 14.5 miles in length.

Preferred Alternative
‘ §

The Preferred Alternative Begins at the I-85 and Campground Road Interchange between
Groometown Road and Holden Road. It proceeds north across Wi-lé‘y Davis Road and
MeCuiston Road approximately 800 feet east of the intersection of these roads, crosses
Vandalia Road and then turns westward to cross Groometown Road north ‘of Vandalia Road.
The Preferred Alternative turns northwestward to cross High Point Road and the Southern
Railway and then turns northward to cross Wendover Avenue. It then crosses I-40 and US
421 (West Market Street) near Chimney Rock Road and proqeeds north along the eastern
edge of the Piedmont Triad International Airport. The Preferred Alternative continues
northeast to cross Old Oak Ridge Road, Bryan Boulevard, Fleming Road between Lewiston
Road and Chance Road, US 220 (Battleground Road) nprth of New Garden Road and Old
Battleground Road before ending at Lawndale Drive between Cottage Place and Lake Brandt
Road. Interchanges are proposed at the crossings of 1-85, High Point Road, Guilford
College Road/Wendover Avenue, I1-40, US 421 (West Market Street), Friendly Avenue,
proposed Bryan Boulevard, US 220 North (Battleground Road), and Lawndale Drive. The

Preferred Alternative is 14.9 miles in length,

Except near Fleming Road, the Preferred Alternative is identical to the Western Alternative

from Crossover C-1 to Lawndale Drive. In order to avoid the F leming Road community, the
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corridor widens io the west of the original Western Alternative as it crosses Fleming Road.
The shift was endorsed by the local community and will result in the displacement oflthree

fewer houses.

The Preferred Alternative is composed of ithe Eastern Alternative to Crossover C-1, Crossover

C-1 to the Western Alternative, and the Western Alternative to the project terminus.

Crossovers

As shown on Figure II-2, three crossovers were included in the routes studied to provide for
transition between corridors. They provide transition between the Western and Eastern or

Middle Alternatives and are referred to as C-1,.C-2, and C-3.

Crossover C-1 - Provides a transition from the Eastern Alternative to the Middle and Western
Alternatives. This crossover, which is part of the original thoroughfare plan alignment (see
Figure I-4), begins at a point on the Eastern Alternative near Oka Hester Park and extends

west, crossing Groometown Road just north of the Groometown/Vandatia Road intersection.
: \

- This crossover ends at a point on the Western-and Middle Alternatives located just west of

Groometown Road. The total length of Crossover C-1 is approximately 0.8 mile.

Crossover C-2 - Provides a transition from the Middle and Western Alternatives to the
Eastern Alternative and runs generally parallel to Groometown Road just north of the

Vandalia Road/Groometown ‘Road intersection for a total length of approximately 0.6 mile.

Crossover C-3 - Provides a transition from the Middle and Western Alternatives to the
Eastern Alternative and generally parallels the Southern Railroad near the Oak Park
Subdivision for a total length of 1.0 miles. This crossover is part of the original thoroughfare

plan alignment (see Figure I-4),

Design Criteria for Construction Alternatives on New Location

Estimated traffic projections based on existing and anticipated land use and socioeconomic
data were made for the design year (year 2010) to assist in determining the type of facility
and number of traffic lanes. Based upon the projected traffic demand on the existing and
proposed highway network, a four-lane freeway, with some six- and eight-lane sections, is

needed to provide an acceptable level-of-service for the design year (see Chapter ILD.5).
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This freeway will be compatible with the other two sections of the Greensboro Urban Loop

and overall lane balance. Those two sections are proposed multi-lane freeway facilities as

well,

The proposed construction alternatives are based upon the following criteria. Typical cross-

sections are shown in Figures I[1-3A and 11-3B,

a. ' Type of Facility - freeway
b. Access Control - full
c. Right-of -Way - adequate right-of-way width to contain the recommended cross-

section (typically 300 feet) will be provided.

. |
~d. Intersecting Road Treatment - all intersecting roads will be either interchanged,
grade separated with no access, terminated, or closure roads.

e. Roadway Design Criteria (see Table 1I-2)

f. Railroad Crossings - all intersecting railroad crossings will be grade separated.
TABLE II-2

DESIGN ELEMENTS

Design Speeds

Horizontal Alignment

ROADWAY DESIGN CRITERIA
GREENSBORQ WESTERN URBAN LOOP

RECOMMENDED STANDARDS

Freeway - 60 mph desirable

- . Ramps - 50 mph desirable/45 mph minimum

Loops - 25 - 30 mph minimum
Cross-streets - 40-50 mph

Degree of curve: Freeway - 5°-00" maximum (60 mph)
Ramps - 7°-30" maximum (50 mph), 3°~6" desirable

Loops - 200" minimum radius {25-30 mph)

Minimum length of curve - 500’

Tangents midlength between reversed curves should be
adequate to facilitate superelevation transition and will include
spirals

Ramp terminal design - 1990 AASHTO Standards or NCDOT
Roadway Standards

-22



an

e

‘ \\./

300" DESIRABLE

’ 23 1} 23"
% 1 I
" : . . .
- VARIES az 24 o8 | L 24 Lt Y VARIES
| O f
R 4 . LN 15‘ { L &' 10’
18 ‘
\\ (
ORIGINAL GROUND
- 1&FT, Y2IFT, 6: Yz IFT., N4IFT -
. ey s a Da -
JM2ZUFT, m—-‘f-ilﬂi\__& | 6:t MAX, Tt e U2°/FT, ORIGINAL GROUND.
- 2:1 TG 6; 1
) :
FOUR LANES WITH 46 FT. MEDIAN
' 300 DESIRABLE
1
e VARIES 12 36" 22 3¢’ 127 VARIES
[
I
18’ 10, 10 {1 10 10°
4
\ |
ORIGINAL. GROUND ,
Y2 /ET. ML s ’\ — MEIFT, o JH2UFT. - ORIGINAL GROUND
' UZIFTIZ T ‘ W X
SIX LANES WITH MEDIAN BARRIER
300" DESIRABLE
f
é‘ VARIES 12 48’ 22" _ 48 oo VARIES
| Bl Pt
18’ 10 10’ 10 10°
\ ORIGINAL GROUND !
. m . ORIGINAL GROUND
llzn’FT. 2 1’4 IFT. . 1’4 IFT'I 1’2*’Fr. .
e V2 irr Rtz et 21 10 614,

EIGHT LANES WITH MEDIAN BARRIER

TYPICAL SECTIOlNS-'-ROADWAY

—-3A



1'-'5'—\

EIGHT LANES WITH MEDIAN BARRIER

TVDICAI QFCTE()NQ - RRINGES

40 ol ‘ L ' 40
~f-5" -5 — =5
10 24 - 6 [ 15‘-.-7~_ 15'—7'\ s . ' 24 10
T A
| M4 LFT, 4 ‘ N RIZNT . 5
FOUR LANES WITH 46’ MEDIAN
56' 56 f-5*
10 36 10 |10 36 10
[
f\ 4" ET. A IJH : V4" 1 FT, ﬂ ‘
SIX LANES WITH MEDIAN BARRIER
68" o :3 T-5
10’ 48’ 10 7] 1 48 L4 l.
|
. \
e ——

11-3B



TABLE 11-2 {Conlinued)

ROADWAY DESIGN CRITERIA

GREENSBORO WESTERN URBAN LOOP

DESIGN ELEMENTS

Yertical Alignment

Pavement Widths

Shoulder Widths

Median Widths

Cross Slopes - Tangent

Vertical Clearance

Sources: "A Policy on Design

RECOMMENDED STANDARDS

Rates ol grade: Freeway - 4% desirable

Ramps - 5% .

Stopping sight distance: Freeway - 850 minimum

Ramps - 475" minimum

Length of crest vertical curves k = |90 to 310 (for 60 mph)
Length of sag vertical curves k = 120 to 160 (for 60 mph)

Freeway - 12’ standard lane width

Ramps - single lane 14’ minimum

Cross streets - 12" standard lane width desirable, 11" minimum
. }

Freeway roadway section - 12’ outside (10* paved), 8" inside
(4" paved), 15* with guardrail
Bridge section - 10" outside, 6’ inside

Ramps - 12° left (4" paved), 12" right (4" paved), 14’ with
guardrail

Freeway roadway section - 46‘ desirable, 22' minimum with
median barrier

Freeway and ramps - 1/4"/fx. The inside through lane may
need to be sloped toward the median for pavemeni widths
greater than 36" and not as shown on Figure II-3
Embankment slopes - NCDOT Roadway Standards
Freeway/Expressway

Median slopes: 46" median - 6;1 maximum slope

Local and collector streets 150" to 15°6"; Arterials and freeway
16'6" to 17°0"

Railroads 23°0" to 23'¢"

Stream crossings 2'0" above design high water level

of Highways and Streets,” AASHTQ, 1990 and North Carolina

Department of Transportation Roadway Design Manual.

Reduced Facility Concept

A reduced facility (one without full control of access) was considered but eliminated from

further study, Based on the heavy traffic demand (see Figures II-4A through II-4D), a

facility without full control of access (arterial rather than freeway) and with at-grade

intersections could not carry projected traffic volumes at an acceptable (D or better).
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level-of-service. Traffic signals, intersecting streels, and driveways all reduce the
capacity, operating speed, and safety of a,road, 'muking such a facility undésirable for
high traffic volumes and long trips. The capacity of a SUlbl'JI'bl]t'l arterial street is less than
one-half the capacity of a freeway with the same number of lanes. A six~lane arterial
with traffic signals at quarter-mile intervals ¢an carry only about 40,000 vehicles ﬁefday,
less than two-thirds of the projected volume for this project. Also, a portion of the
Urban Loou facility from 1-85 to 1-40 is to be designated as 1-40. This section would
have to conform to interstate design and capacity standards which could not be

accommodated with a reduced level-of -service facility.
Traffic Operatigns and Level-of -Service

Traffic operations, including level-of -service, were evaluated for the three alternatives based
upon 2010 traffic projections developed from the Greensboro urban area transportation
model. Traffic and capacity analyées were then performed for the Preferred Alternative

based on projected volumes for the year 2015,

Analyses included level-of-service for basic lang sections; merge, diverge, and weave analyses
_for freeway ramps; and planning capacity analyses for ramp termini at interchanges.
Assumptions included balanced daily traffic flow by direction, peak-hour factor of 0.9, level
terrain gnd an equivalent- truck factor of 3.0. For autos, assumptions also include 10 percent
peak-hour/average daily traffic and 60/40 peak-hour directional split. For trucks,
assumptions include 4.2 percent peak- hour/average daily traffic, and 50/50 peak-hour
directional split. This is equivalent to 3.7% tfucks on the mainline and the ramps. These
assumptions are conservative to provide a design that allows for future growth. A summary

of the capacity analysis is shown in Table II-3.

Traffic volumes on the Eastern Alternative range from about 18,000 VPD north of US 220
to about 73,000 VPD south of US 42]. Traffic volumes on the Middle Alternative range from
about 16,000 VPD north of US 220 to about 70,000 VPD south of US 421. Traffic volumes
on the Western Alternative range from about 18,000 VPD north of US 220 to about 71,000
VPD south of I-40. Projected 2015 traffic volumes for the Preferred Alternative range from
a low of 40,500 VPD north of US 220 to a high of 92,800 VPD south of 1-40.

Levels-of-service, as defined by the Transportation Research Board; were used for qualitative

evaluation of the alternatives. Levels of service range from A to F, with A being the least

congested and F the most congested. Levels-of-service A through C are considered desirable.
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Level-ol-service 1D 1s acceptable at some locations during peak periods, but is not desirable.
A level-of-service exceeding I3 (E or F) is considered prone to congestion, unstable, and

unacceptable,

Capacity analyses were performed for mainline freeway sections, ramp merges and diverges,
and weaving sections, The lane requirements shown in Table 11-3 reflect the results of these
analyses and. the need to maintain lane balance. In some cases, lane requirements were

dictated by ramp movemerits rather than mainline volumes alone.

Fo‘r the Middle and Eastern Alternatives, six lanes are needed between 1-85 and I-40 and
eight lanes are needed between 1-40 and US 421. The Eastern Alternative requires six lanes
. between US 421 and Bryan Boulevard, with four lanes for the remainder of the rloute. The
Middle Alternative requires four lanes between US 421 and Lawndale Drive. The Western
Alternative requires six lanes between 1-85 and Wendover Avenue, eight lanes between
Wendwer and Friendly Avenue, and four lanes between Friendly Avenue and Lawndale
Drive. Analysis of the Preferred Alternative for design year 2015 indicates the need for a

eight-lane basic freeway section between West Market Street and I-85.

TABLE 1I-3
CAPACITY ANALYSIS SUMMARY
Year 2010 (2015)

No, of Lanes Level-of-Seryice (1.OS)

Eastern Alternative
I-85 to High Point
High Point to I-40
I-40 to US 421

US 421 to Friendly
Friendly to Bryan
Bryan to US 220
US 220 to Lawndale

N -
PTOOOTO

Middle Alternative

I-85 to High Point

High Point to I-40

[-40 to Guilford College
Guilford College to US 421
US 421 to Friendly
Friendly to Bryan

Bryan to US 220

US 220 to Lawndale

N NN N -
>O0000Q00

Western Alternative
1-85 to High Point
High Point to Wendover

Y-
00
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TABLE 11-3 .
CAPACITY ANALYSIS SUMMARY (Continued)
 Year 2010 (2015) o

No. of Lanes Level-of-Service (},08_.1
Wendover to 1-40 8 ' C
US 421 1o Friendly 8 - B
Friendly to Bryan 4 C
Bryan to 1S 220 4 B '
US 220 to Lawndale 4 , A
Preferred Alternative
I-85 to High Point 6(8) C(C)
High Point to Wendover _ 6(8) c(D)
Wendover to I-40 3(8) (D)
I-40 to US 421 8(8) C(O)
US 421 to Friendly 8(6) B(B)
Friendly to Bryan 4(4) , o C(O)
Bryan to US 220 4(6) B(C)
US 220 to Lawndale 4(6) : A(C)

A capacity analysis was conducted at proposed interchanges and used to determine laneage
on ramps and intersections with surface ,aljtei'ials.. Based on this capacity analysis, all
interchanges will operate at LOS D or better in accordance with the proposed georhetric
design, laneage restrictions on the intersecting surface arterials, and implementation of

planned facilities on the Thoroughfare Plan,

Figures I1-4A, [1-4B, and II-4C show projected 2010 traffic volumes for the Eastern, Middle,
and Western Alternatives, respectively. Figure II-4D shows projected 2015 traffic volumes

for the Preferred Alternative.

In addition to the freeway mainline and interchanges, other roadway segments in the study
area were analyzed, comparing projected traffic volumes and levels-of-service with each of

the three build alternatives, as was shown on Table 1-3.

The Eastern Alternative would improve the level-of-service for the following roadways:

Guilford College Road (F to D, E to B)
High Point Road (E to C)

Jefferson Road (E to D)

Lake Brandt Road (E to C)

Qld Battleground Road (E to D)
Friendly Avenue (D to C)
Groometown Road (C to A)
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Hilliop Road (D 10 C)

Holden Road (Dt C, F to E) |
Lawndale Drive (D to C)

Muirs Chapel Road (D to B)

New Garden Road (Fto E, D 1o C)

® @ & 8 8

1

The Middle Aliernative would improve the level-of-service from unacceptable (E or F) to

[ Sy

acceptable (D or better) for the fq!lowing roadways: ;

Bryan Boulevard (E to D)
Guilford College Road (E to B)
High Point Road (E to D)
Jefferson Road (E to D)

Lake Brandt Road (E to C) 4
New Garden Road (F to D, D to B)
Old Oak Ridge Road (E to D)
Friendly Avenue (D to C) ‘
Groometown Road (C to A)
Hilltop Road (D to B}

Holden Road (D to C)

Lawndale Drive (D to C)

Muirs Chapel Road (D to C)

The Western Alternative would improve the level-of-service from unacceptable (E or F) to
acceptable (D or better) for the following roadways:

Bryan Boulevard (E to D) ‘ ‘
Guilford College Road (F to A, E to C) ’
1-40 (E, Fto D, C) '
Jefferson Road (E to D)

Lake Brandt Road (E to C)

New Garden Road (Fto D, D to A)

Old Oak Ridge Road (E to C)

Fleming Road (B to A)

Friendly Avenue (D to C)

Groometown Road (C to A)

Holden Road (D to C)

Muirs Chapel Road (D to C)

The Preferred Alternative would improve the level-of-service from unacceptable (E or F) to
acceptable (D or better) for the following readways:

Bryan Boulevard (E to D)

Guilford College Road {F to A, E to C)
1I-40 (E, Fto D, C)

Jefferson Road (E to D)

Lake Brandt Road (E to C)

New Garden Road (Fto D, D to A)
Old Qak Ridge Road (E to C)

Fleming Road (B to A)

Friendly Avenue (D to C)
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@ Groometown Road (C 1o A) ‘ !

@ Holden Road (D to C) }
. Muirs Chapel Road (D to ©) (

Construction and Right-of-Way C‘osf Estimate

Construction costs (based on 1990 unit costs) were estimated for each alternative based on
functional plans. These plans include horizontal and vertical alignments of the highway which
were developed using design criteria and typical sections described earlier. Estimated

construction costs include the following elements:

. Mobilization _
.. Clearihg and grubbing , ' '
L] Earthwork (excavation and embankment)
. Drainage
L Stabilization and Pavement
L Structures
L] Guardrail
] Erosion Control ,
. Traffic Control (

Signing and Marking

Widening Cross-Streets at Interchanges

Engineering and Contingencies :

Estimated construction costs for the build alternatives are $100.4 million for the Eastern
Alternative, $108.3 million for the Middle Alternative, $100.8 million for the Wester;l
Alternative, and $143.5 million for the Preferred Alternative (based on 1993 unit prices and
revised guantities). Construction costs were developed for crossovers and individual

segments.
Right-of -way cost estimates were based on the following elements:
“value of the land and improvements that would be acquired

damage to parcels

relocated homes and businesses
utility relocations ‘ .
acquisition costs o ' ( .
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Estimated right-of -way cosis were prepared for each alternative, including crossovers, These
costs totaled $95.1 million for the Eastern Alternative, $83.0 million for the Middle
Alternative, $77.9 million for the Western Alternative, and $87.5 million for the Preferred

Alternative. Most of these costs were due o acquisition of developed land.

By combining the construction and right-of -way costs, the estimated total costs are obtained.
The costs for the build alternatives are $195.5 million for the Eastern Alternative, $191.3
million for the Middle Alternative, $178.7 million for the Western Alternative, and $23,1
million for the Preferred Alternative, The 1995-2001 TIP estimate of the total cost of the

Western Urban Loop is $184 million. ‘Costs for each alternative are summarized in Table 1J-4.

TABLE 1I-4
ESTIMATED COSTS
Alternative
Eastern Middle Western Preferred
(1990 $) (1990 3) (1990%) - (1993 %)
Construction Cost  $100.4 $108.3 $100.8 $143.5
{millions)
Right-of-Way Cost  $ 95.1 - $83.0 $77.9 $87.5
{millions)
Total Cost $195.5 $191.3 $178.7 $231.0
(millions)

Cost-Effectiveness_Analysis

A cost-effectiveness analysis (CEA) was conducted for the proposed Greensboro Western
Urban Loop to determine which alignment, if any, would be an economically sound

investment, The Eastern, Middle, and Western Alignments were studied.

The basis for this analysis is contained in the 1990 publication of the American Association
of State Highway and Transportation Officials (AASHTOQ) titled A_Manual on User Benefit
Analysis of Hishway and Bus-Transit Improvements. A computer program developed by the

Florida Department of Transportation, which incorporated the methodology outlined in the

Manual, was used to conduct the analysis for the Greensboro Western Urban Loop project.

1-29



\ ¥
This method compares the estimated costs of implementing and maintaining each alternative
project for the period of analysis against economic benefits expected during the same period.
The estimated costs consist of engineering, right-of -way, construction, and maintenance costs,
Maintenance costs are incurred annually over the analysis period for activities such as

pavement patching, landscaping, drainage cleanouts, and repairs.

Periodic maintenance costs for pavement milling and overlays are incurred at 10-year
intervals. Freeways require the ovquay at year 10 and both acti\;ities at year 20. The values
used for these maintenance costs were based on historic maintenance data obtained from
NCDOT. The annual maintenance cost (excluding pavements) was $4,100 per lane-mile. A
2.5-inch pavement overlay requires $25,420 per lané—mile, while the milling costs $7,0f40 per
fane-mile, '

The economic benefits from the proposed project include any reduction in road user costs
predicted to occur as a result of drivers operating their vehicles on a safer, more efficient, and
less congested transportation facility. Such benefits are determined by comparing the
differences in the total road user costs with and without each alternative. If road user costs

are reduced, this is considered an economic benefit for that project alternative.

Total road user costs for any given condition include the following: owning and operating

costs (fuel, motor oil, tire wear, auto maintenance, repairs, and depreciation), travel time costs
{cumulative dollar value of the vehicle occupants’ time), vehicle accident costs {based on
historic average accident costs for various types of highway facilities), discomfort and
inconvenience costs {a dollar value of discomfort and inconvenience suffered on a congested
road by the occupants), and the additional operating costs incurred due tospeed changes. The
AASHTO Manual prescribes the procedures for calculating such costs and updating them
using the consumer price indices for the year of the data and 1988 (the latest available). The
values of travel time updated to 1988 were $6.45 per vehicle-hour for autos, $13.20 per

vehicle-hour for medium trucks, and $15.20 per vehicle-hour for heavy trucks,

Table II-5 summarizes the results of the CEA for the discount rates of 4% and 7%. Costs and
benefits estimated for future years were discounted to 1989 monetary values by using discount
rates, From the table, it can be determined that the Eastern Alternative would be the most

cost-effective investment since it provides the highest benefit/cost ratio.
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The financial viability of a project is determined by the benefit/cost (B/C) ratio. An
inVéstment is desirable if the B/C rhtio is greater thapn 1.00. The B/C ratios are greater than
1.00 for all the alternatives, indicating a good investment of public funds. Though the
Eastern Alternative has a slightly higher B/C value, tllxese values are very close for all three
alignments. The B/C value for the Preferred Alternalive is the same for the Western

Alternative since they are essentially the same alignment with (he same benefit and cost

values.
TABLE II-5

BENEFIT/COST RATIOS

{Compared with No-Build)
Alternate Interest Rate

4% - 1%

Eastern : 3.9 2.3
Middle 34 2.0
Western 3.7 2.2
Preferred ‘ . \ 3.7 . 2.2

SELECTION OF THE PREFERRED .ALTERNA\T!VE

NCDOT distributed the Greensboro Western Urban Loop DEIS in July 1991. The DEIS
documented the corridor fmpact evaluation process for the three alternatives selected for
detailed study.

Two pre-hearing workshops were held to present the study alternatives to the bublic. The
first workshop was held July 16, 1991 at B.L. Smith High School. The second workshop
was held on July 18, 1991 at Western Guilford High School. Approximately 800 people
attended the two workshops, The Corridor Public Hearing was held on July 23, 1991 at B.L.
Smlth High School to receive public comment on the DEIS and to assist NCDOT in the
selection of a preferred alternative, Approximately 1,500 people attended, and 85 persons
made comments. During the public comment period following the hearing, more than 2,100
letters were received. Reports on the proposed action were submitted by two local citizens
groups: GREAT and the Southwest Neighborhood Association. (A summary of the public

comments is included in Appendix D.)

The Technical Steering Committee, formed at the initiation of the project study to provide
guidance and assistance to NCDOT, met regularly between September 1991 and March 1992

to discuss issues and weigh the advantages and disadvantages of the various alternatives.
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Representatives from Guilford County Planning Department, Greeusboro‘Department of
Transporiation, Greensboro Planaing Department, NCDOT, and the Federal Highway

Administration were included on the comnittee.

The Guilford College and Kimrey-Haworth House avoidance alternative was eliminated

.because of (1) an additional right-of -way cost of $10 million; (2) 50 additional residential
relocations including 175 additional owner-occupied units and 125 fewer rental units; gnd '

(3) 150 additional residential noise impacts. Additionally, this alternative splits portions of

the Hamilton and Hamilton Lakes neighborhoods.

The Sedgeficld Stables avoidance alternative was eliminated because of (1) an additional $4.2
million in right-of-way and construction cost; (2) undesi;'ab]e alignment; (3) splitting the

Sedgefield community; and (4) additional noise impact.

The Middle Alternative between Hilltop Road and West Friendly Avenue was rejected because
of (1) the impact to developed property, including splitting the remainder of the Landmark
development; (2} an undesirable interchange configuration at I-40, including elimination of
the Guilford College Rogd/l-—40 interchange; (3) the required construction of a new
interchange on Guilford College Road; and (5) the extensive residential relocations req‘uired,
including a low income, largely minority apaflment complex.
|

The portion of the Middle Alternative between West Friendly Avenue and Bryan Boulevard
was eliminated because of (1) 12 more residential displacements; (2) $3.5 million in
additional cost; (3) 11.6 additional acres of wetland impacts; (4) 6.6 additional acres of
floodplains impacts; (5) 1,200 feet of additional floodway impact; and (6) impacts to an

archaeological site that would require further investigation.

The southern portion of the Western and Middle Alternatives was eliminated because of (1)
adverse effect on two National Register-eligible historic properties, Sedgefield Stables and
Celia Phelps Church; and (2) Section 4(f) involvement with Sedgefield Stables.

Crossover C~2 was eliminated because it connected with the eliminated southern portlon of
the Western and Middle Alternatives. Crossover C-3 was eliminated because the Eastern
Alternatlve without Crossover 3 (1) takes. five fewer homes and two fewer businesses; (2)
costs $3.8 mlllion less; (3) is 0.8 mile shorter; (4) has fewer community impacts; and (5)

allows a better design.
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The Eastern and Western Alternatives remained under consideration. In March 1992,
NCDOT selected the Eastern Alternative from 1-85 to just cast of Groometown Roaduand the
Western Alternative from Groometown Road 1o Lawndale Drive as the Preferred Alternative.
In reaching this decision, the proféssional staflf from the Division of Highways fully
evaluated the documentation in the DEIS and results of the involvement of the public and

local government. : ' Fepn—

NCDOT determined that the Western ‘Alternative l'Jet‘ween Horsepen Creek Road and
Battleground Road should be built in the southern portion of the broad corridor. Whiie
loéating the alignment in that area woulﬂ increase floodplain encroachment and wetland
impact, it would reduce residential displacements by approximately 117 dwellings and also
_reduce the taki.ng of developed commercial property, thus saving $4.6 million in right-of-way

costs.

The advantages of the Preferred Alternative corridor over the Eastern Alternative are

highlighted below, followed by details about each:

provides better service for I-40 traffic

provides better interchange design at 1-40

requires the relocation of fewer homes

requires‘the relocation of fewer businesses

has.less noise impact on residential areas

has no effect on National Register listed or eligible properties
does not require the taking of any Section 4(f) resources
impacts less wet)ands '

requires less stream rechanneling

has less involvement with contaminated properties

I-40 Trafflc

The Preferred Alternative provides a shorter, more direct path for I-40 traffic, which would be
diverted from existing I-40 between the eastern terminus of the proposed 1-85 Bypass to the
interchange of the Western Urban Loop with [-40, Additionally, the Preferred Alternative bypasses

more of existing I-40, reducing the length of 1-40 that would require widening to eight lanes.
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1-40 interchange Design

!
The western location of the Preferred Alternative provides a better design and fewer conflicts with

existing 1-40 traffic. o

'

Residential Relocations

The Preferred Alternative involves fewer residential relocations' (336) than the Eastern Alternative
(704). |

Business Relocations
!

The Preferred Alternative invalves fewer business relocations (16) than the Eastern Aiternative (36).

Noise

The Preferred Alternative has less noise impact on residential areas (198 dwellings) than the Eastern

Alternative (251 dwellings) based on the 2010 noise an&lysis.

Cultural Resources

The Preferred Alternative does not involve any properties eligible for the National Register of
Historic Places. The Eastern Alternative Corridor has an adverse affect on the Guilford College
historic property and the historic Kimrey-Haworth House. Under Section 4(f) of the Department

of Transportation Act, these sites must be avoided if a prudent and feasible alternative exists.

Wetlands

The Preferred Alternative involves fewer acres of forested wetlands and fewer acres of high quality
wetlands than the Eastern Alternative (20.4 acres vs. 42.9 acres total wetlands, 17.3 acres vs. 39.9

acres of high quality wetlands).
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E >Stream Channelization and Floodway Encroacliment

The Preferred Alternative requires 850 feef of stream relocation and has no longitudinal floodway
encreachment, versus 3,700 feet of relocation and 9,800 feet of longitudinal encroachmeunt for the

Eastern Alternative,

Conlami_na‘vlherrd Properties
The Preferred Alternative involves no known sites of hazardous contamination within the anticipated
right-of -way, based on preliminary design of the freeway to date. The Eastern Alternative involves

Worth Chemical Company, a site with known serious hazardous material contamination.

As with'any major highway project, even the best alternative raises some concerns. The Preferred
Alternative has identified areas that will require additional study and coordination. These include

the following:
Thoroughfare Plan

/ ) @ The Preferred Alternative does not conform to the location of a bighway facility as shown
' on the adopted Greensboro Urban Area Thoroughfare Plan.

The Thoroughfare Plan is updated peri’adically. A future update will show the Preferred

Alternative Corridor. Adjustmenis lo network traf fic projections and resulting thoroughfare

needs will be addressed accordingly.
Eastern Corridor Traffic Needs

@ Selection of the Preferred Alternative Corridor may require consideration of a lower-type
facility improvement in the area of the Eastern Alternative Corridor to serve lacal traffic

needs.

The North Carclina Department of Transportation will continue to work with the City staff,
should Greensboro pursue a project to develop this type of facility 1o resolve local traffic
congestion. Possible solutions that could be provided by a future project include street

widening, intersection improvements, and improved traffic control.
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Cemetery ’ ' R

® The Preferred Alternative will involve the Persimmon ' Grove Church Cemetery. ’

Impacts to the cemetery will be minimized and, if necessary, grave relocation will .cor_nply with
NCGS 65-13.

Recreation Facilities

® The Preferred Alternative will likely involve right-of-way acquisition at the planned Western

Greensboro Community Center.

The Community Center is in the planning stage, and only indoor activities are contemplated. The

highway will be planned to minimize impacts on this Cenier.

Business Relocation

® The Preferred Alternative displaces a number of businesses with large employment,

The North Carolina Department of Transportation will make every effort to locate suitable sites

for relocation of businesses and indusiries involved.

Afrport

® The Preferred Alternative will take some land belonging to the Piedmont Triad Airport
Authority.

The North Carolina Department of Transportation will work with the Airport Authority during

project design to minimize impact on the airport’s access and planned expansion to the east.

The Preferred Alternative for the Western Urban Loop does not conform to the corridor that has
been shown for many'years on'the Greensboro Urban Area Thoroughfare Plan. Development
occurring over time in this part of Greensboro and other factors outlined ‘in the environmental
document have closed out the Thoroughfare Pian corridor to the extent that building the Greensbhoro
Western Urban Loop in this location is not reasonable and feasible. Other concerns include the

locally supported nomination of the Guilford College Historic District to the National Register in
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1990, and existence of the Kimrey-Haworth House hisloriC‘ﬁroperty, both of which are in the
Eastern Allernative corridor. Additionally, a portion ;)f the Western Alternative corridor would
impact( the Sedgefield Stables and Celiavl’hclps Church hist‘oric properlies, Section 4(f) of tl;e Uu.s.
Department of Trausportation Act prohibits the U.S. Secretary of Transporlalion and Federal
Highway Administration from approving a project for federal funding which uses a historic property
if therc is a feasible'and prudent alternative. The Preferred Alternative is a feasible and prudent
alternative to the Eastern Alternative corridor north of I-40 and to the Western Alternativelsouth

and east of Groometown Road. ) '

This Final Environmental Impact Statement is based upon the Preferred Alternative corridor. The

exact location of the Greensboro Western Urban Loop within this corridor will be designed in a -

manner that will minimize negative impacts associated with the corridor. NCDOT will continue to
coordinate with the City of Greensboro as the City plans for measures that will help meet future
traffic needs in the vicinity of the Eastern Alternative Corridor. (The Greensboro Depart;;;ent of
Transportation has advocated the need for improving or constructing two facilities in the City’s
western area ~ a high-type facility, and a lower-type "at-grade" facility. With selection of the
Preferred Alternative Corridor for the Urban Loop freeway, it may be mecessary for the City to

‘., yey s o, \
consnde!' an at-grade facility in the eastern corridor area.)
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CHAPTER 1
AFFECTED ENYIRONMENT

This chapter provides a description of the existing social, economic, and natural environmental setting
for the Greensboro Western Urban Loop study area. Evaluation of these parameters is necessary to
assess the environmental consequences of the proposed project contained in Chapter IV,

A. SOCYAL ENVIRONMENT

1. Population and Housing

' |
Guilford County has been among the fastest growing counties in North Carolina,

Historic population trends for Greensboro, Guilford County, and North Carolina are
shown in Table 1II-1. As shown in.Table III-2, the projected growth rate for

Guilford County is somewhat lower than of the entire state between the years 1990

and 2000.
TABLE III-1
POPULATION ESTIMATES (THOUSANDS)
1960 - 1990
1960 1970 X 1980 1990

City of Greensboro 115.6 144.1 155.6 183.5
Guilford Co. 246.5 288.6 317.2 348.0
North Carolina 4,556.2 50844 5,881.7 6,492:8

Source: North Carolina State Government Statistical Abstract, Fifth Edition, 1984, U.S. Department
of Commerce, Bureau of the Census, Office of State Budget and Management, Research and
Planning Services
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TABLE I11-2
POPULATION PROJECTIONS (THOUSANDS) “
1990 - 2010 | .

) Percent Percent
Increase » Increase
1990 . 2000 2010 1990-2000  2000-2010
City of Greensboro  183.5 2024 222.2 10.3% 9.8% <
Guilford Co, 348.0 369.0 387.0 6.0% 49%
North Carolina 6,492.8 7,005.4 N/A " 7.9% N/A

Source:

Guilford County Planning Department, 1989
North Carolina Office of State Budpet and Management, 1989

City of Greensboro Planning Office, 1991

The study area population is projected to grow at a much higher rate. The year 1985
population of 49,000 is expected to increase to 70,000 by the year 2000. This is
approximately three times the Guilford County population growth rate,

As the population level increases, characte\ristics of the population are correspondingly
changing. In generalized terms, the population of Guilford County is becoming older
and more educated. The median age in Guilford County in l960"was 27 years, In
1980 the median age was 30.1 years. Similarly, the number of college graduates in
Guilford rose from 12.8% in 1970 to 19.7% in 1980. (Source:‘ Comprehensive Plan,
Guilford County, North Carolina, 1986). Approximately 22% of the popuiation In the
corridors is non-white (based on data from the 1991 Statistical Abstract of North
Carolina and the relocation reports for the project.)

In Guilford County, the number of households increased 25.2 percent between 1960
and 1970, and 32.] percent between 1970 and 1980. The average statewide increase

~during these periods was 25.3 percent and 35.4 percent, respectively. The number of

households in Guilford County and in North Carolina is shown in Table IiI-3.
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1960
1970
1980
1985

TABLE 111-3
NUMBER OF HOUSEHOLDS AND PERSONS PER lioUSEHOLD
1960, 1970, 1980, and 1985 (estimate)

- North Carolina Guilford County City of Greensboro
Number of Persons per  Number of Persons per  Number of Persons per
Households Household Households Household Households Household
1,204,715 3.66 69,128 3.45 33,923 335
1,509,564 3.24 87,827 3.16 . 43,696 3.09
2,043,291 2.78 1 14,084 2.67 56,702 2.57

2,294,000 2.64 125,300 2.52 N/A N/A

Source: North Carolina State Government Statistical Abstract, Fifth Edition, 1984.

Statistical Abstract of North Carolina Countjes, Sixth Edition, 1991

Land Use Planning

Existing Land Use
Existing land use in the study area is primarily suburban residential, with industrial

and commercial land use along major traffic arteries and rural land use in the

northwest.

The area between I-85 and High Point Road is iow to medium density resideﬁtial,
with scattered apartments and vacant parcels. The High Point Road corridor is
develohed primarily with small commercial establishments, with the notable exception
of the Jefferson-Pilot complex. Industrial development occurs east of the Southern
Railway tracks between Hilltop Road and I-40, between West Market Street and I-40
east of Meadowood Street, west of Guilford College Road, along I-40, and in the
vicinity of the ai;port. Commercial development occurs along Guilford College Road,
West Market Street, Friendly Avenue, Battleground Avenue, and Lawndale Drive,
Most of the remaining area is largely developed as single family subdivisions or multi~
family apartments or condominiums, Much of the multi-family development occurs
in the western portion of the study area, which also has the most land in rural or
agricultural uses. Major areas of open space (see Figure III-~ 1) include portions of the
Ghuilford College campus, Jefferson Pilot property north of Guilford College, and the
floodplain area generally bounded by New Garden Road, Battleground Avenue, and
Horsepen Creek Road. The area between Horsepen Creek Road and Fleming Road

is also largely undeveloped.
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Land Use Planning

The City of Greensboro does not have a current comprehensilve land use pian. The
City has small area studies and the existing zoning map, and it is currently working
with Guilford County on several area plans. Within the study area, the City and
County have worked together to complete the Southwest Area Plan and the Airport

Area Plan (see Chapter IV.A.1). These plans recognize the Greensboro Western Urban

Loop as part of the long-range transportation system. Land use decisions within the

City ére determined by two boards, the City Zoning Board and the Planning Board,
with appeal to the Greensboro City Council. Both of these boards serve by

appointment of the City Council.

The Comprehensive Plan for Guilford County was édopted in 1986. Because most of
the study area is developed, the Jand use’plan shown in that document, reproduced as
Figure III-1, largely reflects existing land use patterns. All land in the study area is
shown as developed. Industrial development is to occur between Guilford College
Road and the airport, consistent with past trends, as well as along I-85 and in existing
industrial concéntrations. Mixed uses are shown along High Point Road, West
Wendover, West Market Street, West Friendly Avenue at Guilford College Road,
Battleground Avenue, and Lawndale Avenue, with potential mixed use within the

airport runway noise contour. Major open space areas are shown at Sedgefield,

- Jefferson Pilot Headquarters, Oka T. Hester Park, Guilford College, Jefferson

Standard property, and the area between Old Battleground Avenue and Lawndale
Drive, including the Guilford Courthouse National Military Park, Greensboro County
Park and Zoo, and Forest Lawn Cemetery. The planned land use within the study

area was used to project traffic in the study area.

Transportation

The Greater Greensboro Urban Area is served by two major interstate highways (see
Figures I-1 and I-4). 1-85 provides connection to the Charlotte-Mecklenburg area to
the south, I-85/1-40 provides connection to the Research Triangle area (Raleigh,
Durham, Chapel Hill} to the east, and 1-40 links Greensboro to Asheville through
Winston-Salem in the west. The interstate system also provides transportation linkage
within the Piedmont Triad Area (Greensboro, Winston-Salem, High Point). Major
U.S. routes serving Greensboro include US 29 (and US 29A), US 70 (and US 70A),
US 220, and US 421. Each of these are major thoroughfares which run radially into
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Greensboro, These routes, together with other major tiﬁoroughfares, provide
Greensboro with a well-developed radial system. The Urban Loop will encircle
Greensboro, connecting all these radials, thereby providing -the cross-town or
circumferential connection tﬁat is a major component of the adopted Thoroughfare
Plan.

Thoroughfares in the study area, as designated in the Greensboro Urban Area

Thoroughfare Plan (see Figure 1-4) include the following:

Freeways

1-85 ‘ 4

1-40 - : .
Bryan Boulevard.(proposed)

Western Urban Loop (proposed)

Major Thoroughfares

Hilltop Road

Spring Garden Street
Groometown Road

Vandalia Road

Holden Road

Patterson Street

Old Oak Ridge Road
Westridge Road

High Point Road (US 29A/US 70A)
Wendover Avenue (US 70A)
West Market Street (US 421)
Friendly Avenue

Battleground Avenue (US 220)
Lawndale Drive

Guilford College Road
Ballinger Road

Minpr Thoroughfares

Fleming Road

Old Battleground Road
Muirs Chapel Road
New Garden Road
Horsepen Creek Road
Merritt Drive
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The continuing, comprehensive, and cooperative planning process {(3-C Process) is
conducted in the Greensboro Urban Area in accordance with Title 23 of the Code of
Federal Regulations, Part 450, Subpart C. The Metropolitan Planning Qrgahization
(MPQ) is a forum for transportation planning policy. Projectsl are submitted to the

North Carolina Department of Transportation (NCDOT) as. priorities set by the MPO,
| as required by Federal statutes. The Metropolitan Planning Organization is composed
of two committees: (1) the Technical Coordinating Committee, compdsed of
professional transportation staff from City and'.County Planning Depaftments, the
Council of Governments, representativesfof transportation providers such as the
Greensboro Transit Authority, NC A&T University, City and County Planni‘ng
Boards, and Federal and Staté officials; and (2) the Transportation Advisory
Comnmittee, composed of elected officials from jurisdictions included in the planning

district and a member of the State Transportation Board.

The Technical Coordinating Committeé recommends projects to the Transportation
Advisory Committee, and includes them in the area's transportation plan (the Greater
Greensboro Urban Area Transportation Improvement Program). These priorities, are
then considered by the State Departmz\ent of Transportation for inclusion in the
Transportation Improvement Program.

Projects with North Carolina Department df Transportation Transportation
Improvement Program (TIP) for 1995 to 2001 include the following major

construction projects in the Greensboro area.

1-2201 -- Widen I-40 from east of Kernersville to I-85

I1-2402 ~- Greensboro Bypéss, I-85 south of Greensboro to I-40/I-85 east of
Greensboro

R-2309 -- Widen existing US 220 north of Greensboro to NC 68, to multi-lane

| facility

U-60 -- US 220 on new location from Vandalia Road north of I-85 through I-
40 to Willmore Street

UU-510 --  Bryan Boulevard Extension, multi-lane facility from New Garden
Road to SR 2176

U-608 -- Bryan Boulevard Extension, Airport to New Garden Road

U-800 -~ Widen West Market Street from NC 68 to Jamesfown Road, to multi-

lane facility
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U-2012 ~- NC 68 Interchange with SR 2085

U-2412 -- High Point Road, widen exis‘ting roadway to multi-lanes and construct
multi-lanes on new location ‘
U-2413 -- Widen Wendover Avenue from Penny Road to Landmark Center Drive

U-2525 -~  Greensboro East Loop, 1-85 Bypass to La_\vndaie Drive

In the study area, the major mode of transportation is the automobile. All day bus

" services are available on the Four Seasons Mall and Pomona routes. Only peak-hour

services are available on the Walker Avenue, Friendly Avenue, and Battleground

Avenue routes. Most of the study area is not served by public transportation.

The City of Greensboro has a functior}ing and extensive bicycle plan. Three ‘signed
bicycle routes are in the study area. The Oka T. Hester Park Route is crossed by the
Eastern and Preferred Alternatives near Darden Road. The Battleground Loop is
close to the Eastern Alternative near the interchange with West Friendly Avenue,
The Battleground Loop and the Country Park Route are close to the common
(northern) portion of the Eastern, Middle, Western, and Preferred Alternatives.
\

The Piedmont Triad International Airport lies just west of the study area, The airport
currently has two active runways. Though the airport is not a major hub, air traffic
is increasing and a 7,000-foot runway is planned parallel to and west of the existing
runway 5-23, The current Airport Master Plan.calls for airport-related development
to the south and east of runway 5-23. An update to the master plan was begun ir the

fall of 1993 and will take approximately one year to complete.

Parks, Recreational Facilities, and Greepways

Table III-3A shows a matrix for potentially-affected, publicly-owned lands that are
close to the detail study alternatives., The locations of the properties are shown on
Figure I1I~2. The publicly-owned lands located within the study corridors include;

Oka T. Hester Park (excluding reserved corridor)
" Mitchell

Woods of Guilford (portion designated as park)

Western Greensboro Community Center
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y

Mitchell Park is located within the Eastern Alternative corridor, the portion of Woods
of Guilford designated as a park is located within the Middle Alternative corridor,
and the Western Greensboro Community Center is located partially within the Western
and Preferred Alternative corridors. The folléwing properties are designated open-

spaces, floodplains, and thoroughfare by City Ordinance. - -

Drawbridge/US 220

North Hills , '
Friendswood ‘

Old Oak Ridge Road (all three)

QOaks West

Woods of Guilford (portion not designated as park)
Coronado ‘

S & H 8 & & B

The Oka T. Hester Municipal Park contains various facilities including softball,
baseball, and sbccer fields, tennis courts, a lake with paddle boats and fishing
opportunities, and gym sets for younger children. The Preferred and Eastern
Alternatives pass through the park but are located in right-of-way reserved for a
future highway. C0nstruction. within thif reserved right-of -way would require the

removal of a dam.

Several private recreational facilities are also located in the study area. Among these
are Sedgefield Golf Course, Longview Golf Course, and Pilot Life Insurance Couritry
Club.

The City and County acquire floodplain and opeh space property that may be used as
greenways through subdivision dedication. In a few instances, property has beenﬂ
dedicated by subdivision plat or deed specifically as a greenway. Two such properties
in the study area, shown as dedicated open space in Figure IlI-2, are recorded as

greenway. One 0.9-acre property is adjacent to Old Oak Ridge Road at Horsepen

Creek (see Table III-3A); while it js in the corridor, there is sufficient width so that

no greenway property will be taken. The other is located on Horsepen Creek north
of Horsepen Creek Road; it is not in a study corridor. No greenway faciljties have

been developed within the study area.

111-9



Map
Designation

VHOROZZCO AR DNQMEHDOW >

Neighborhood and Commﬁnity Facilities

The study area includes developed suburban and urban land, as well as rural land on
the fringe of development. Most of the study area is developed as single-family
residential neighborhoods, served by schools within the neighborhoods and
commercial areas along major corridors. Neighborhoods are generally defined by
common subdivision, major barriers (freeways, creeks, railroads), and similar housing
type. The areas affected by each alternative are summarized in Chapter IV.A.2. The
neighborhoods in the study area are largely homogeneous residential subdivisions
comprised almost entirely of single-family homes. Over 20 neighborhoods in the
study area have active neighborhood organizations. .
|

The study area also contains scattered clusters of multi-family units, both rental and
owner-occupied. These are concentrated near 1-40, between Guilford College Road
and Muirs Chapel Road, along Old Oak Ridge Road and Battleground Avenue. Most
of these developments are less than 10 years old. In unincorporated areas, fire
protection is provided by volunteer fire departments, and in the inédrporated portions,
fire protection is provided by the City of Greensboro. The fire departments at
Meadowoad, Guilford Coliege, Friendly Avenue, Ballinger Road, Old Oak Ridge
Road, and Lake Brandt Road lie in or close to the sfudy area. The fire stations are

shown on Figure III-3 and are listed below.

Fire Station

Guilford County #24
Guilford County #23
Greensboro #15

Deep River Volunteer
Greensboro #10
Greensboro #38
Greensboro #16
Guilford County #17
Greensboro #5
Greensboro #20
Airport Fire and Rescue
Greensboro #19
Greenshoro #138
Greensboro #9
Greensboro #6
Guilford College #19
Greensboro #12
Greensboro #17

[11-10

—Address

Bishop Road

MacKay Road

1400 W, Vandalia Road
NC 68

4208 High Point Road
2201 South Chapman Street
1000 Meadowood Drive
Guilford College Road
1613 W. Friendly Avenue
8404 W. Market Street
6415 Airport Parkway
7109 W. Friendly Avenue
5903 Ballinger Road

4302 W, Friendly Avenue
1401 Westover Terrace
6001 Old Qak Ridge Road
1805 Pisgah Church Road
4614 Lake Brandt Road
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§

Police protection is provided by the City of Greensboro or the Guilford County

Sheriff’s Department in the study area.

a.

Schools

" The three school districts in Guilford County are Greensboro, High Point and

Guilford County,

The following schools are located in the study area, as shown on Figure III-3,

No schools are planned in the study area in the future,

Map Desipnation School ‘

Sl Florence Elementary
S2 ‘ Sedgefield Elementary
53 B.L. Smith High

5S4 Alderman Elementary
S5 Hunter Elementary

S6 : Guilford Primary

57 . Western Guilford High
S8 Guilford Elementary
S9 \ Morehead Elementary
S10 Sternberger Elementary
S11 Guilford College

S12 Claxton Elementary
S13 " Westminister Garden Elementary
S14 Northwest Senior High
S15 Northwest Junior High
S16 ‘ Montessor] School

Churches and Cemeteries

The location of churches and cemeteries in the study area is shown in Figure

IIi-3. Churches in the area include the following:

Map Designation Churches

Pleasant Grove Baptist

All Saints Episcopal

Sedgefield Presbyterian

Lutheran Church of Our Father
Faith Baptist

Pinecroft Baptist

Celia Phelps United Methodist
Hinshaw Memorial United Methodist
Christ Wesleyan

(Yol B - YRV N PUR S B

HI-11



Map Designation
10
11
11A
12
13
14
i5
16
17
18
19
20

21
22

23

C 24

25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
41
42
43
44
45

' 46

47

43

49

50

Churches
Jim Greene Memorial
Piedmont Christian
Korean United Methodist Church

~ Greensboro Mennonite Fellowship

Stanley Road Baptist

Christ Fellowship

Grace Baptist

Merritt Drive Church of God
Mt. Calvary

Hickory Grove United Methodist
Shining Light Baptist

Hunter Hills Baptist -

St. Johns United Methodist
Hunter Hills Friends

Clifton Road Baptist

Cedar Grove Baptist

Swift Street AME Zion

AHAM - Association of Happiness for All Mankind
Guilford Wesleyan

Muirs Chapel United Methodist
Tower Drive Baptist

Lutheran Church of the Resurrection
Faith Presbyterian

Persimmon Grove AME®*

First Church of God Anderson
New Garden Friends Meeting
Church of Christ

< Trinity Church

Westside Chapel
Calvary Assembly of God
Friendly Avenue Baptist
Westminster Presbyterian

Christ United Methodist -

Friendship Friends Meeting -

Guilford College United Methodist

Cross of Christ Lutheran

St. Paul the Apostle

St. Barnabas Episcopal

Church of Jesus Christ of Latter Day Saints
Raleigh Cross Roads United Methodist
Victory Baptist

Ebenezer Baptist

* Church and Cemetery at Different Locations

i11-12



Cultural Resources

Cultural resources in the study area include historic architectural properties and

archaeological sites.
a. Historic Structures

The City of Greensboro, east of the .é:iudy area, was surveyed in 1976 andla
publication was prepared. That survey extended only as far west as the city
limits at that time, and reached only the eastern outskirts of this project’s
study area. During the years 1975 to 1977, a systematic survey of Guilford
County was conducted in a joint project with the N.C. State Historic
Preservation Office, the Guilford Bicentennial Commission, and city and
county planning departments. That project resulted in the publication of an

inventory in 1979, which was updated in 1990,

An historic architectural survey was conductgd in November 1989 and March
and April 1990 to identify and evaluate historic and architectural resources in
the project’s area of potential effect. Primary and secondary sources were
studied and oral interviews conducted. Using USGS méps, the entire study
area was surveyed. Every road and structure within that area was inshected.
This study was coordinated with the State Historic Preservation Of f ice (SHPQO)
in accordanc;,e with the procedures for compliance with Section 106 of the
National Historic Preservation Act of 1966, the Advisory Council on Historic
Preservation's regulations for compliance with Section 106 codified as 36 CFR
Part 800, and Section 4(f) of the U.S. Department of Transportation Act.

As a result of the survey, approximately 300 properties were mapped and
photographed, and survey data was gathered on 47. There are currently three
properties in the study area listed in the National Register of Historic Places.
In addition to those three properties, 14 properties are considered eligible for
the Register, Twenty-five other properties were recorded for this survey but

do not meet National Register eligibility criteria.

The 17 listed and eligible properties in the study area (listed below) include

one eighteenth and nineteenth century college, one eighteenth and nineteenth

I1-13



century cemetery, one site of an eighteonth~century military battle, three log
houses from the ei'ghteenth and}nineteenth centuries, log outbuildings, three
nineteenth century houses, nine eariy twentieth century houses, one twentieth
century black church, one twentieth century stable, one twentieth century
residential and office historic district. The locations of these properties are
shown on Figure I11-4 and keyed on the list below, which also indicates
properties listed or nominated to the National Register (NR) or Stato Study
List (SL). The State Historic Preservation Officer (SHPO) has cdncurred that
the 14 properties not listed on the National Register are eligible for the

National Register (refor to SI—I_PO letter dated September 28, 1993 in

. Appendix).

Map Designation Property

P28i John Hampton Adams House (Adamsleigh)
P267 Arcadia (Lewis Lyndon Hobbs House) (SL)
P279 Chamblee House

P143 Thomas Cook Farm (SL) -

P207 _ Roy Edgerton House

P246 ‘ - Guilford (College (NR)

P272 Guilford Courthouse Mititary Park (NR)
P88 Samuel H. Hodgin House

P271 Hoskins Farmstead Historic District (NR)
P275 ‘ Jamison-Ward House

P178-9 .~ Jeffers Complex

P218 - Kimrey-Haworth House (SL)

P8o Era Lasley House

P266 New Garden Friends Cemetery

P231 " Celia Phelps Methodist Episcopal Church
P135 Pilot Life/Sedgefield Historic District
P232 Sedgefield Stables

These and the other 27 prooerties recorded during the study are described in
Historic and Architectural Resogurces in the Area of Potential Impact of the

Proposed_Construction of the Greensboro Western Urban Loop, Guilford
Countv, February 1991,

Archaeological Resources

An archaeological survey was undertaken to assess archaeological sites located
within the three corridors, based on National Register criteria (Technical

Memorandum, Coastal Carolina Research, Inc., March 1989). The survey

11-14
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included the investigation of a 300-foot-wide corridor located within the
1,000-foot-wide eastern, middle, and western alternative corridors. The study

was conducted October 9-13, December 11-15, and December 27-30, 1989.

This archaeological research was coordinated with the State Historic
" Preservation Office (SHPO) in accdrdance with the procedures for compliance
with Section 106 of the National Historic Preservation Act of 1966, the
Advisory Councit oni Historic Preservatio;l's regulations for compliance with
Section 106 codified as 36 CFR Part 800, and Section 4{f) of the U.S,

Department of Transportation Act.

Approximately 50 percent of the corridors surveyed were developed or
otherwise disturbed, and 40 percent were located in woodlands or otherwise
had no surface visibility; Only about 10 percent of the area provided

sufficient visibility for surface inspection, '

During the survey, 36 archaeologi\calsites were discovered é,nd one previously
identified site was revisited; these included 19 prehistoric and 18 historic
sites, Of thése, 30 sites were determined not potentially significant. In
consultation with the SHPQ (refer to lettér dated May 24, 1994 in
Appendix), a decision was made to survey part of fhe preferred corridor and
conduct additional review of site 31GF242, Based on this additional
research, it was determined site 31GF242 does not extend into the Preferred

Alternative.
ECONOMIC ENVIRONMENT

The economic environment of Guilford County has traditionally found its strength in tobacco,
furniture, apparel, and textiles. Lately, however, Guilford County has attracted the corporate
offices of several electronic component manufécturers. While these new corporate offices
will create new jobs, the declining markets for domestic textiles, apparel, and furniture are
expected to hold the unemployment rate in the 7.0 percent range. (Source: Guilford County

Comprehensive Plan.)

Imi-15



Employment and Labor Force

The relocation of corporate offices and high-tech firms to Guilford County partly
offsets the decline of employment from the shrinking manufacturing businesses.
Within the project study area, the major employment centers are located along the 1-
40 corridor, around the Piedmont Triad International Airport, and along the eastern _
boundary of the study area. Some of -the major employment centers within the study
areainclude CIBA-GEIGY, Volvo-White, Jefferson-Pilot, Richardson Vicks, US Air,

Gilbarco, and Burlington Industries.

lncome

in 1988, the total personal income in Guilford County was $6,102.3 million. This
income was the third highesi for any county in North Carolina. The per capita
personal income has been the fourth highest in each year studied between 1980 and
1988 (see Table III-4).

TABLE III-4
PER CAPITA PERSONAL INCOME

o
.

Year North Carolina Guilford County
1969 32,999 $ 3,864
1970 3,220 4,154
1971 3,410 4,444
1972 3,789 4,920
1973 4,241 5,381
1974 4 587 5,890
1975 4,860 6,179
1976 5,350 6,708
1977 5,171 7,274
1978 6,475 8,204
1979 1,125 9,045
1980 7,780 9.913
1981 8,656 10,943
1982 9,150 11,099
1683 9,829 11,974
1984 10,999 13,201
1985 ‘ 11,676 14,707
1986 12,438 15,733
1987 13,333 16,751
1988 14,297 18,117

In-16



Uremployment

Rate

Total
White
Black

Native American

Other
Hiﬁpanic1

Total hu‘ﬁuol'ity'2

1

Source: Norih Carolina State Government Statistical Abstract, U.S. Dep:\rtr‘nent of Commerce, Bureau of
Economic Analysis, April 1988, p. 294
U.S. Department of Commerce, Bureau of Econdmic Analysis, 1982-87
Statislical Abstracl of North Carolina Counties,
Office of State Budget and_Managcment, May, 1991

Labor Force

Characteristics of the civilian labof force by race in Guilford County are shown in
Table 111-5.

TABLE III-5 ‘
CIVILIAN LABOR FORCE BY RACE
Guilford County ‘

1990 : !
Percent Distribution
Civilian Civilian
Labor ‘ Labor

Race Force Employed Unemployed Force Employed Unemployed

164,199 156,335 7,864 100.0 100.0 100.0 4.8

124,916 120,820 4,096 76.1 . 77.3 52.0 33

37,118 33,560 3,558 22,6 21.5 46.4 9.8

492 435 53 0.3 . 0.3 0.4 6.3

573 521 . 52 0.3 0.3 1.1 15.6

1,100 995 105 0.7 0.6 1.2 9.1

39,283 35,515 3,768 23.9 T 49.1 9.8

Pereons of Hispanic origin may be of any race.

Sum of Black, Native American, Other, and Hispanic ‘
Source: Employment Security Commission of North - Carolina, Labor Market Information

Division

4.

Greensborg_Visions

In 1986, a private/public partnership in strategic planning was formed and
called Greensboro Visions. Greensboro Visions was sponsored by the Greensboro
Area . Chamber of Commerce, the Greensboro Development Corporation, the
Guilford County Commissioners, and the Greensboro City Council with a goal
to plan for the community in the year 2000, Five critical issues that the Visions
task force focused on were economic development, education, housing, land use

planning, and transportation.

The transportation objectives identified by the Visions task force include the

following:

11-17



5.

\ '

® Develop a formal system of transportation planning, first at the city and

county level and then at the regional level. | .

® Increase spending for road maintenance and major roadway
improvements, consistent with planning.

b

® Improve public transportation to meet the needs of current users and
]

attract new users. -

Specific transportation projects were not addressed in the Greensboro Visions
Action Plan; however, construction of the Greensboro Western Urban Loop is

consistent with the identified objectives.

Greensboro Visions has not resulted in an adopted land use plan; however, it has

proposed policies that the City and County can use to guide growth.
(Source: Creating_OQur Future; A Plax: to Move Us Forward, June 1988.)

Utilities_and_Services

Electrical service to the study area is provided by Duke Powér Company. Major
power transmission lines are shown in ‘Figure III-5. Telephone service is
provided by Southern Bell, and natural pgas service is furnished by Piedmont
Natural Gas. Cable television is available from Cablevision of Greensboro and
by Alert Cable TVY. Guilford County maintains a revolving trust fund to be used

in conjunction with city and private funds to extend water and sewer services

" to areas outside of the city limits. Areas not served by the city or county water

and sewer systems maintain private wells and septic systems,

The locations of water and wasvtewater facilities (existing and proposed) are
shown on Figure 1I1-5. Most of the study area is served by public water and
sewer including waste treatment facilities. The water intake plant and pump
station are located at Lake Brandt, at the Lake Brandt Road crossing. Those
areas not served are indicated by the Comprehensive Plan to be served with

future expansions.

II1-18



g-nl
SIDJAHAS ANV SAILTILN d007T NVEHN NHI1LSIM OHOEGSNIIHO

- amb)d
4ISNVAX3 34NLMd TI8ISS0d
U] easusyesdiuon AUNOD PIOYND BIN0S
=== T'1EYe0Hd/ANGIVAY 3JIAHIS 1984 -
% % s  AHYONNOA LNVTd LNIWLYSHL SALYNHALTY QSHHZIINd S e
———— e —— SINM HIIVM 000v 0O0DZ o pooZ
SINMAd  o— NOLLWWLS LdiT STONVHOUILNI O
S3ANIN HAMOd HOMYIN ———— TIvALNO
INYTd LNIWLYIHL HI VM3 LSYM NIVINEOHOA HOOIMYOD AGNLS d
pesodoly Bupspa @
IWALSAS HAM3E
GIEEER

o
P e AV

e

LT AT e B e

eyt
pa ey :-«"\

/4 ™

M_ ‘ . ) ‘ , : . . __ﬂ%xﬁ_m_:u:z:.ﬁm u

TR o i \ Ty S
; ; uny

‘.r,v,a,.mmfvf.uut :
g )\
' )i Uy H00H A
2 iy, i

Sve O

5
et

y ..IIIIIIIIIIIBBIMMPIMHI\
' &

i
T AT

H

P

T ]

N

AVLNG H3 1AL

. [ |



Several natural gas pipeline corridors ;raversé the study area, as indicated in
Figure 111-5. Plantation and Colonial pipelines traverse the area from southwest
to northéast, while Transco has two east-west pipelines, one terminating at the
tank farm near Chimney Rock Road and |the other traversing the northern

portion of the study area.

1

 Potential Hazardous Material Sites and Underground Storage Tanks

Potential hazardous material sites include generators, treaters, and disposers of
hazardous wastes; landfills; sewage treatment facilities; garbage dumps; and
lagoons. Uunderground storage tanks (USTs) for fuel oil and gasoline products
have the potential for petroleum leaks and spills. A survey of potential
haiardous material sites and USTs was conducted within' the Greensboro Western
Urban Loop study area. Sites were identified for potential hazardous material
involving their use, storage, or disposai. The survey consisted of contacting the
following agencies responsible for controlling hazardous waste material;

§
- City of Greensboro
- Guilford County

- Environmental Protection Agency, NC CERCCA
- N.C. Department of Environmental, Health, and Natural Resources -

The following sources were reviewed to ascertain if any potential hazardous

material sites are located within the project area:

- Wasteland Preremedial Report 20

- North Carolina Hazardous Waste (Generation, Storage, Treatment,
Disposal} 1990 Annual Report

- EPA Wasteland (CERCLIS-ERRIS) Sites

Table III-6 is a detailed list of potential hazardous material sites and USTs

compiled during the environmental planning process for the Greensboro Western
Urban Loop Study Area; their locations are shown on Figure III-6.

11-19



TABLE I11-6

POTENTIAL HAZARDOUS MATERIAL SITES

Map

Designation Name

12001 Amoco Foam Products

12008 Gilbarco

12009 GMLOCKETTE

12010 Burlington Industries HQ
12011 .. Harris Teeter, K-Mart .

12014 Piedmont Airlines

12016 Wesley Long Community Hospital
) Allen Displays, Inc.

2 American Petrofina Marketing
3 Amerada Hess Corporation

4 Amoco Oil Company

5 Amp Inc,

6 AOAC Asphalt Plt. #1

7 APAC Asphalt Plt. #10

8 APAC Chimney. Rock

9 APAC TAP-CO

10 Ashland Chemical Company
11 AT&T

12 AT&T

13 Brin-Mont Chemical

14 Burlington Industries

15 Burlington Industries

16 Carolina By-Products

17 Carolina Quality Block Company
18 Creative Circuits

19 Desoto Inc.

20 Dow Corning Chemical

21 Egoflo Inc.

22 Exxon Co., Inc,

23 Four Seasons Ind.

24 Chemical Leaman Tank Lines
25 Chemicals & Solvents, Inc.

26 Chemcol Inc.

111-20

Address
Radar Road

7300 W.uF_riendly Avenue
800 Radar Road
3330 W. Friendly Avenue

- 200 Distribution Drive

815 Radar Road

510 N. Elam Avenue

6434 Burnt Poplar Road
7115 West Market Street '
6907-B West Market Street
7109 West Market Street
219 American Avenue
1124 South Holden Road
5730 Riverdale Drive

830 Marietta Road

1124 South Holden Road
2802 Patterson Street

4000 Frazier Road - |

100 South Eugene Street

3921 Spring Garden Street

6008-A High Point Road

6080 High Point Road

2410 Randolph Street

1100 South Elm Street

124 Wade Street

1025 Howard Street

2914 Patterson Street

2750 Patterson Street

607 West Market Street

207 Robbins Street

6600 West Market Street

2804 Patterson Avenue

2410 Randolph Avenue



TABLE 11I-6 - CONTINUED

Map

Designation Name

27 Ciba Geigy

28 Colonial Pipeline Company

29 Covington Diesel Inc.

30 Conoco Inc.

3l " Covington Diesel Inc.

32 Gate City Lincoln Mercury

33 . Greensboro News and Record

34 Guilford County Animal Shelter

35 Guilford County Emergency Services
36 Guilford Cou:gr Information Service
37 Guilford County .Planning and Dev.
38 Guilford County Sheriff’s Department
39 - QGuilford County Social Servicés

40 Guilford Mills Ind.

41 Guilford Mills Lynch Building

42 Guilford Mills Oakridge

43 Guilford Mills West Market
. 44 GNC Energy Corp.

45 . Greensboro City Hall

46 Greensboro Trade Coatings

47 Hilemn Laboratories

48 Ice Delivery Company

49 Mayrand, Inc.

50 | Morfiex Chemical Company

51 Mother Murphys Labs

52 " Phillips Pipeline (Outside Quad 3)
53 Plantation Pipeline

54 Precision Fabrics

55 Rexhﬁm Corporation

56 Richardson-Vicks

57 Seaboard Chemical Company

58 Shamrock Gravure Products, Inc,
59 Shell Oil Company

60 Sherwin-Williams
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Address
410 Swing Road

Gallimore Dairy Road

6536 West Market Street

115 Chimney Rock Road
6200 Swiggett Road

3000 North Church Street
200 East Market Street

4525 West Wendover Avenue

© 1002 Meadowood Drive

201 South Eugene Street

201 South Eugene Street

401 West Sycamore

315 West Lindsay

6001 West Market Street
5201 West Market Street
4201 West Wendover Avenue

4925 West Market Street

100 South Chimney Rock Road
300 West Washington Street
311 Edwardia Drive

3125 Spring Garden Street
401 East Market Street

4 Dundas Circle

2110 High Point Road

2826 South Eim-Eugene Street
Gallimore Dairy Road
6907-A West Market Street
6012 High Point Road

2600 Phoenix Drive

100 Swing Road

5899 Riverdale Drive

206 Bruce Street

6811 West Market Street

112 Stagecoach Trail



Map
Designation

TABLE 1II-6 - CONTINUED

Name

61
62
63
64
65
66
67
68
6%
70

Southern Facilities

Southern States GSD

Steveo Knit Fabrics

Sun Refining and Marketing
Texaco USA

Triad Terminal Company
Union Qil Company

Van Waters & Rogers

Wikel Manufacturing Company
Worth Chemical Corporation

Address )
115 Chimney Rock Road

910 South Elm Street

2602 South Elm Street

6900 West Market Street

Hwy 421 & Chimney Rock Road
6376 North Burnt Poplar Read
6801 West Market Street

3600 West Wendover Avenue
308 Village Green Drive

2 Segal Boulevard

71
72

[(Source:

Ashland Petroleum Company 6311 Burnt Poplar Road

Hamlet Associates 1047 Tarrant Road

Nerth Carolina Depariment of Human Resources, }{orth Carolina Harardous Waste 1987 Annual Report.)

It should be noted that three sites have had known recent contamination: Worth
Chemical Companir, the tank farm area at West Market Street and Chimney Rock
Road and Sherwin-Williams. These sites are discussed in further detail in
Chapter 1V, | '

Of 224 million pounds of hazardous wastes generated in North Carolina in 1990,
10.7 million pounds were generated in Guilford County. In 1990 there were 55
hazardous waste generators in Guilford County. No sites in Guilford County are

‘included on the North Carolina National Priorities List. A list of the potential

. hazardous material sites identified to be potentially involved by the proposed

action is included in Chapter IV.B.8 along with a more detailed discussion of

each site.

Mines and Quarries

A large rock quarry operated by the Martin-Marietta Corporation is located in
the western portion of the study area. The quarry is located 3,200 feet south of
the Chimney Rock Road and 1-40 interchange. The major access to the quarry
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is provided by this interchange. - The Preferred Alternative corridor i$ located
adjacent to the quarry, south of 1-40 and Chimney Rock Road. The proposed
highway will avoid the quarry operation and be Jocated within the buffer zone

be¢ween the quarry and adjacent development.

C. NATURAL ENVIRONMENT

Topography

Located in the eastern Piedmont Physiographic Province, Guilford County is
characteristic of the region with generally rolling hills, broad flat ridges, and
moderately steep slopes along the drainage ways. Elevations range from 750 feet
to 950 feet within the project area.

Geology, Soils, and Mineral Resources '

Deep residual red clays over highly we\athered basic and acidic rocks are typical
of the Cecil-Madison soil association and are found in the project area from I-40
to about one mile north of Friendly Avenue. Very little rock or rock blasting is

expected on this portion,

Pennsylvanian to Permian age granites of the Charlotte Belt underlie the
northern-most two miles of the project, from New Garden Road north.
QOccasional boulders and rock road cuts are found in the area to the north of
Battleground Avenue. These rocks are dated at 265 to 325 million vyears.
Residual soils derived from the granites typically have deep residual red clay
caps over shallow to moderately deep weathered rock. Granitic outcrops in the

Horsepen Creek area suggest that some rock blasting is to be expected.

In the project area, two distinct soil associations are formed from the Enon-
Mecklenburg and Cecil-Madison rocks. From I-85 northward to near I-40 and
from one mile north of Friendly Avenue to Battleground Avenue, thin to
moderately deep yellowish residual clays over weathered basic igneous rock are
found. These highly plastic clay soils have low permeabilities and are typical

of Enon-Mecklenburg soils. Very little if any hard rock is expected.
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The contact between the Charlotte Belt aﬁd the Slate Belt is under deep residual
and/or alluvial soil somewhere between New Garden Road and Old Battleground
Road. The nature of the contact is obscure at this location, but further south it

is a broad shear zone..

Alluvial soils, soils formed from sand and clay deposited by moving water, are
found in significant quantities along the corridor from Wendover Avenue to just
north of Market Street. These soils are generally lenses of silts, sands, and clays

of variable thickness. They usually rest on hard rock and are 5 to 15 feet deep.

Granitic, gabbroic, and dioritic rocks of the Slate Belt Terrain underlie the
majority of the project. These intrusive rocks -are late Cambriaﬁ to late
Proterozoic in age and are dated at 520 to 650 million years. Weathered rock
exposed in a borrow pit off Wiley Davis Road appears to be quartzd‘iorite. The
olive brown weathered rock is coarse-grained and it crushes to silty sand. The
depth of weathered rock here is greater than 20 feet. It was the only exposﬁre
of rock observed south of Battleground Avenue. A working granite quarry is
located south of the existing Chimney Rock Road interchange at 1-40. Five gold

mines worked from the mid-1850's to the early 1920’s are located within two

miles southwest and southeast of the southern boundary of the project area. -

Gold and copper were found in quartz veins in the metamorphosed intrusive
igneous rock of the Slate Belt. No known deposits of gold or copper are located
in any of the project corridors. Source: N.,C. Department of Transportation,

Geological Environmental Assessment Report, March 1990.

Surface Water

The study area is in the Cape Fear River Basin. Surface drainage is divided by
a ridgeline that separates the tributaries of the Deep and Haw Rivers. This
ridgeline runs in a northwest to southeast direction through the study area from
approximately the project termini at I-85to the Guilford College Road and I-40
interchange area. Land to the north and east of this line feed the tributaries of
the Haw River, while land to the south and west feed the Deep River tributaries.
Approximately 20 percent of the project area is drained by creeks flowing into
the Deep River. The remainder is drained by tributaries of the Haw River,
which include South Buffalo Creek, Horsépen Creek, and Richlaﬁd Creek,
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Major tributaries in this drainage system are shown in Table III-7, along with
the use classifications assigned by the North Carolina Department of
Environment, Health, and Natural Resources, Division of Environmental

Management.

TABLE III-7
WATER RESOURCES AND CLASSIFICATION

Cape Fear River (WS-III)

Haw River (C NSW)

Reedy Fork Creek (WS-III NSW CA) ‘ :
" Buffalo Creek (C NSW)
South Buffalo Creek (C NSW)
North Buffalo Creek: (C NSW)
Horsepen Creek (WS-III NSW CA)
Brush Creek (WS-1II NSW CA)
Richland Creek (WS-III NSW)

Deep River (WS-IV CA)
Reddicks Creek (C)
Long Branch (WS-1IV)
Bull Run (C)

Fresh Water Classification

Class WS-III - Waters protected as water supplies which are generally in low to moderately developed
watersheds; point source discharges of treated wastewsater are permitted pursuant to
Rules .0104 and .0211 of this Subchapter; local programs to control nonpoint source
and stormwater discharge of poliution are required; suitable for ail Class C uses;

Class WS-1V - Waters protected as water supplies which are generslly in moderately to highly
developed watersheds; point source discharges of treated wastewater are permitted
purzuant to Rules .0104 and .0211 of this Subchapter; local programs to control
nonpoint source and stormwater discharge of pollution are required; suitable for all
Ciasa C uses;

Class C - Aquatic life propagation and survival, fishing, wildlife, secondary recreation, and
agriculture.

NSW - Nutrient-sensitive watershed

CA - Critical area. The area adjacent to a water supply intake or reservoir where risk

agsociated with pollution is greater than from the remaining portions of the watershed.
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The Division of Environmental Mar}agermment (DEM) currently claséifies all
waters of the state based on "existing or gon1lemplate‘d best usage." Class C uses
are defined as propagation of aquatic life, fishing, wildlife habitat, secondary
recreation (limited body contact), and agriéulture. Class B waters are those used

for primary recreation (swimming).

Municipal water supplies (previously Class A) are classified WS-1, WS-II, WS-1II,
WS-1V, or WS-V, depending on the amount ofr development and characteristics
of discharges in the basin. Class WS-V refers- to waters with no categorical
restrictions on watershed development or discharges. Class WS-1V waters are
generally in moderately to highly developed watershed.' Permits for point source
discharges and local programs to control nonpoint source and stormwater
discharges are required in WS-1V waters. WS-III waters are located in low to
moderately developed watersheds, WS-II waters are in predominantly
undeveloped watersheds while WS-1 waters are undeveloped and natural
watersheds. These three classifications, like WS-1V,require permitting for point
source discharges and local programs tc\: control stormwater and nonpoint source
discharges.

Nutrient-sensitive’ watershed (NSW) 1is a supplementary water quality
classification assigned to'waters of the state in v&hich nuisance algal blooms are
a potential problem. The B, Everett Jordan Reservoir basin, including the Haw
River, Horsepen, Richland, and Buffalo Creeks and all tributaries, is designated
NSW. The Deep River and its tributaries are not. Stringent phosphorus and

nitrogen limits are imposed on NPDES permits in NSW watersheds.

The Haw and Deep Rivers originate in the Greensboro/High Point area and
provide municipal water supplies, recreation, and waste disposal for downstream

cities and towns.

In the Haw River basin, Horsepen Creek and Richland Creek are major
tributaries of Reedy Fork Creek within the northern portion of the project area,
Lakes Brandt, Jeanette (Richland), and Townsend to the north side of
Greensboro are fed by these creeks. Brush Creek and its impoundment, Lake
Higgins, lie northwest of the project area. Upper Reedy Fork Creek and its
tributaries are classified WS-III NSW CA by the N.C. Department of Health,
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Environment, and Natural Resources because they serve as municipal raw water

supplies, suitable for drinking following gppropriat'e’ treatment, o

1

North and South Buffalo Creeks and their tributaries drain the eastern and
southern portions of the study area. These streams receive effluent from
Greensboro's two municipal wastewater< treatment plants (WWTP), several small
private discharges, and ufban runof‘f from mosg of the city before Buffalo Creek

enters Reedy Fork Creek downstream of the reservoirs.

In the Deep River basin, Bull Run, Reddicks (Registers) Creek, and Hickory
Creek drain the southwestern portion of the project area, entering the Deep
River downstream of High Point’s and Jamestown’s public water supplies. Long
Branch drains the westernmost portion of the'project area and flows into High
Point Lake, a municipal raw water supply.

The City of Greensboro’s Watershed Critical Area (WCA) Protection Ordinance
is intended to reduce urban runoff an\d pollution (sediment, nutrients, toxics)
into water supply reservoirs, Lakes Higgins, Brandt, and Townsend have
defined WCAs that extend to the ridgelines defining each re’se'r\"oir's basin, or
to the nearest roa'd or travel easement crossing each feeder stl;eam one—half‘ mile
or more upstream (Figure III-7). Within each WCA are four concentric tiers with
different restrictions on types and density o‘f development (Greensboro, 1988).
Lake Jeanette is privately owned and is not protected by the ordinance.

Tier 1 consists of land within 200 feet of normal pool elevation, all land within
one-half mile of Lake Brandt's water intake, and land within one mile of Lake
Townsend's water intake. According to the recently-revised zoning ordinance,

Tier 1 land is intended for public ownership and should remain undisturbed.

Tier 2, also intended for public ownership, consists of land extending from the

Tier 1 boundary to a line 750 feet from normal pool elevation. Tier 3 consists
of thosé lands lying within an area bounded by Tier 2 and a line parallel to
3,000 feet in distance from the normal pool elevation, but not to exceed the WCA
boundary. Tier 4 consists of land beyond the Tier 3 boundary but within the
WCA boundary. (Source: City of Greensboro Ordinance for Protection of
Watershed Critical Area Protection Act.)
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All of the build alternatives will pass through a portion' of the WCA,_w‘hich is
designated as Tier 3. Any development within the WCA boundary must meet the
requirements of Article VII, Division 2, of the City of Greensboro Code of
Ordinances. The restrictions from this recently revised code of ordinances are
intended to minimize runoff, minimize land disturbing activities, reduce risk of
spills, and manage stormwater. New highway construction, such as this project,
is permitted provided that erosion and stormwater control provisions are met,
Additionally, the N.C. Water'Supply Watershed Protection Act regulations
require NCDOT to incorporate best manégement practices (BMPs) into desién
and construction of highway projects within water supply watersheds, The most
strinpgent application of BMPs is required in WS . critical areas.
|

Guilford County is a participant in the Nationa! Flood Insurance Program.
Boundaries of the 100-year floodplain are shown in Figure III-7, as determined

from the Federal Emergency Management Agency Flood Insurance Rate Maps.
Surface Water Quality

A survey of surface water quality was conducted in the study area. The results
of the survey are summarized in this section and shown in detai! in the
Techniclal Memorandum on__Natural Resources (Robert J. Goldstein and
Assbciates, Inc. dated ‘May 1990). This report is available at NCDOT and is
appended by reference.

The study area is mostly urban with some agricultural uses. Most streams in the
area receive nonpoint source pollution from surface runoff, resulting in variable

water quality in those streams not receiving treated effluents.

The earliest available water quality assessments are from an N.C. Wildlife
Resources Commission (WRC) fish survey made during the summers of 1962-63
(Carnes et al., 1964). Sewage treatment was primitive at this time, and the
streams downstream of Greensboro were severely degraded. Buffalo Creek
below the confluence of the north and south prongs was described as "a
thoroughly offensive stream; the odor and color of the water resembled those of
,sev-vage" and the dissolved oxygen (DQ) concentration was 3.6 mg/l,

uninhabitable for fish. The water of Reedy Fork Creek downstream of its

111-28



L—fil SY3HY TvOLHO . ‘
A3HSHIIYM ANV SONYLLIM d001 NYgHN NH3LS3IM OHO8SNIIHD
by ‘SNIVIdA00Td ‘S ‘SINVIHIS .
(sweays opnjoul) SHIAWNN LIS sees
SHNVE ONOASE SONVLLIM Sl qa9OV14 LON ALIS N E
SVIHVY TWOILIHO QIHSHIAIVM "Bl st 000y 0002 ¢ 0002
E P
SNVIa00TS gl | IMIVNHALTY 03HE343 ﬁ
) - SIONVHOHALNI O
SWYIHIS - HOQIMHOD AQMUS ﬂ
: BECEEER
- .
; ]
|
{ :
it
5

DDICKS

El

' -
. LHOGHIV
“IWHOILYHHE L NI
VL LNORC
~

LEWISTOp




confluence with Buffalo Creek, "had a grey color and much surface foam was
present;” DO was 5.0 mg/l. Only four {ishes of three species were collected from
a 325-foot reach sampled with rotenone; all were pollution tolerant species.
Reedy Fork Creek upstream of its conﬂuencé with Buffalo Creek yielded 15 fish
species from a similar sample area, including good numbers of relatively

pollution-sensitive species (shiners, darters, madtoms). DO at this site was 7.0

~mg/l, normal for Piedmont streams in the summer,

‘The DEM evaluates water quality using benthic invertebrate communities in
streams. These communities indicate long-term trends rather than instantaneous

water quality.

Thé most recent ]jEM data for Reedy Fork Creek and Horsepen Creek upstream
of Lake Brandt showed good habitat ‘quality. Three sites in the Buffalo Creek
drainage area are severely degraded based on their benthic communities. Two
of the sites are below wastewater outfalls, but the third one is degraded
primarily by urban runoff. Reedy Fprk Creek just above its mouth showed
slightly better conditions than Buffalo Creek. Buffalo Creek supplies 40% of
Reedy Creek’s flow. |

The Haw River's quality 'declines from a biological ranking of 3 (I is worst, §

is best) upstream of Reedy Fork Creek to a ranking of 2 dbwnstream. It recovers

slightly to a value of '3 just upstream of Jordan Lake, a raw water supply.

The Deep River below Jamestown has improved in the three years since the
Jamestown wastewater treatment plant (WWTP) was closed. Because of the High
Point WWTP on Richland Creek, Deep River near the Guilford/Randolph
County line has not improved in the past three years. Although several smaller
WWTP effluents entered between Randleman and Ramseur, partial recovery
occurs 25 miles downstream near Coleridge. Complete recovery was noted in

Moore County, 15 miles farther downstream.
Samples were taken at six stream locations within the study area. Measurements

were taken of water temperature, pH, conductivity, and benthic invertebrates.

Richland Creek, Horsepen Creek, and Bull Run showed good biological quality,
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while South Buffalo Creek and lLong Branch contained certain biological

communities indicative of severely degraded conditions.

1.5, Geological Survey étaff collected chemical water quality data from the
Reedy Fork/Buffalo Creek system from April 1986 through September 1987 to
assess surface water supplies and downstream impacts in the rapidly urbanizing
Haw River basin (Davenport, 1989). Samples were taken during eight surveys

from seven sites within Greensboro’s water supply watershed, two sites

‘downstream on Reedy Fork Creek, six sites in the Buffalo Creek drainage, two

treated drinking water supplies, and two wastewater effluents. Some samples
from the raw water supply watershed exceeded standards or criteria for several
EPA briority pollutants, including arsenic, lead, cyanide, mercury, chloroform,
chlorophenol, and various halomethanes. Finished drinking water supplies were
in compliance with state and federal standards or criteria for all inorganic
compounds measured. Benzene, trichioromethane, and trihalomethanes exceeded

standards or criteria in several samples.

Groundwater

‘Groundwater depths on ridge tops are expected to be approximately 10 fee; in

seasonally wet times and 15 to 25 feet deep in drier periods. A perched water
table is expected to be held by the clay horizon of Wilkes-Mecklenburg soils,
This water table is usually found from three feet to seven feet below the ground

surface during times of even moderate rainfall,
Few water wells were observed in the project area. Nearly all of the homes and

businesses are served with municipal water. The entire study area is planned to

be served by public water in the future,

Meteorology and Climatology

Guilford County is located in the eastern Piedmont climatic region. Summers

- are generally hot and humid, and the winters are cold but relatively short since

the mountains to the west protect the county against most cold waves. The

average summer temperature is 76°F, and the average winter temperature is
40°F.
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Prevailing winds in the area are from the southwest with a mean annual wind

speed of nine miles per hour,

Average annual rainfall is 22 inches and average seasonal snowfall is I inches.
The average number of days per year with 0.10 or more inches of precipitation
is 82.

Biotic Communities

A survey of biotic resources was conducted. The results of the survey are

summarized in this section and shown in detail in the Technical Memorandum

on Biotic Resources (Robert J. Goldstein and Associates, Inc. dated May 1991).
The document is available for review at NCDOT and is appended by reference.

Selected tables from the memo are included in the Appendix.

Fish and Agquatic Habitats

Most streams in the study area have sandy substrates and Jow gradients; riffle
habitat is sparse. The fish community 1s dominated by minnows and sunfishes,
with smaller numbers of catfish, darters, and other species. Because the region
is heavily urbanized, some streams have been channelized and piped through
culverts and storm sewers, altering their natural channel morphology and
hydrology and eliminating much of the habitat structure important to aquatic
life. Other streams have been impounded to form ponds and lakes, which favor
a fish community different from that in streams, including many non-native
species. Fish species likely to occur in streams and ponds in the study area are
listed in Table 3 of Appendix A,

Intermittent streams without permanent fish populations are important to
downstream fish communities for their contributions to water gquality,
temperature, flow control, and food production, Several salamanders (Eurvycea
and Desmoqnathus species) only maintain viable populations in small streams
with few or no fishes, Deciduous leaf litter provides the base of the food web
in small streams; maintenance of a forested canopy is critical to these habitats

for nutrients and for temperature and erosion control.
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Most of the streams in the study area are too smal!l or have insufficient’ cover to
be of direct significance‘ for sport fishing but they flow into ponds and
reservoirs providing public and private fishing. '

Medium to large streams (drainage basin area 50 square miles or gréatér) in the
Piedmont support the greatest fish diversity, including important game fish
species. Both leaf litter and instream primary production (algae and aquatic
plants) contribute to.the food base in theselhabitats. Frog, water snake, and
aquatic turtle species use them, as do wood ducks, herons, wetland-dwelling
songbirds, beaver, river otter, and other mammals. Horsepen Creek and South
Buffalo Creek are considered medium-sized streams. '

)

Ponds and lakes in the region are man-made. Fishery resources in impoundments
are dominated by mosquitofish, largemouth bass, and several sunfish-and catfish

species.

Vernal pools occur naturally, and prow\ride essential amphibian habitat. Forested

‘vernal pools supporting breeding amphibians (Ambystoma, Hyvla, Pseudacris, and

Rana) were found along the t'loodplains“ of Horsepen Creek and South Buffalo
Creek. ' : '

Terrestrial Plant and Animal Habitats

The Greensboro Western Urban Loop project area is predominantly urban and
agricultural, with patches of old fields and young forests, and scattered
- remnants of older forests occurring in small blocks and along streams. The
original forests of the Piedmont were dominated by oaks and hickories, but little
of this forest type remains. Lists of amphibian, reptile, bird, and mammal
specieé with habitat associations are presented in Tables 4 through 7 of

Appendix A.

Urban and residential areas contain large expanses of short grass, widely-spaced
trees, small patches of brush, buildings, and abundant domestic predators and
introduced species. Reptile and amphibian species are usually limited to a few
small, secretive snakes, ground skunks, and occasional toads and treefrogs.

Predominant urban birds include the house sparrow, starling, rock dove (pigeon),
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cardinal, robin, chimney swift, white throaled sparrow, and mockingbird., Gray
squirrel, house mouse, Norway rat, raccoon, opossum, and bats are typical urban

mammals.

Abandoned agricultural fields are colonized by various grasses and annual
we'ed's, and become dominated by broorﬁsedge and young loblolly pines in a few
years, Old fields p‘rOVide habitat for a distlinct community of animals that
exploit areas of early succéssional-stage vegetation. Qld fields support numerous
snakes, six-lined racerunner, and a few frog and toad species in marshy areas.
Old field birds include bobwhite, meadowlark, killdeer, bluebird, mourning
dove, American kestrel, and hawks. Typical old field mammals include mouse,
rat, and vole species, eastern cottontail, and red fox. White tailed deer and
bobcat frequent old fields bordered by forests, Old field habitats are abundant
in the Piedmont and are replaceable in a few years, -

Pine forests support a sparse community of animals because of low plant species
diversity and the low nutritional valu? and de‘confposition rate of pine needles,
Characteristic amphibians and reptiles are Fowlers toad, eastern box turtle, and
many of the same snake species as found' in old fields. Birds of pine forests
include hawks, woodpeckers, kinglets, warblers, finches, and sparrows. Pine
forest mammals include o‘pbssum, raccoon, bats, gray squirrel, chipmunk', and
other rodents. Pine forests recolonize old fields quickly and grow more rapidly

than hardwoods. They are abundant in the Piedmont and are replaceable.

Hardwood forests are of two types: upland, often mixed with pine; and
bottomland, generally without pines and often on hydric soils. Understory
shrubs, vines, and herbaceous pléht species are more diverse and numerous in
hardwood forests than in pine forests. Hardwood forests offer more diversity
of habitat and food resources, and support many more animal and plant species
than pine forests. Decaying leaf litter provides a food base for insects and
worms upon which many carnivores depend, and the living vegetation serves as
food for many herbivores. Hardwood forests are slow growing and require half
a century or more to achieve steady production of acorns, nuts, fruits, and seeds

that support many forest animals, from small birds to deer.
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Upland hardwood forests are dominaledl by oaks, hickories, beech, dogwood,

sourwood, and other trees, and support rich animal communities. The reptiles (
and amphibians of upland hardwood forests include terrestrial salamanders, R
arboreal frogs, toads, box turtles, and all of the Piedmont’s lizard and non-

aquatic snake species. Upland hardwood birds and mammals include virtually

all of the Piedmont species except those requiring aquatic habitats. Many'
reptiles, birds, and mammals require edge habitats (ecotones) between the forest

and adjacent fields, ' ‘

Bottomland hardwood forests occur in low wet areas adjacent to streams, and

contain mostly red maple, hornbeam, sweet gum, tulip poplar, and green ash. If

the soils remain wet for sufficierjt time, they become hydric, and wetland trees
predominate, including river birch, black gum, sycamore, alders, and willows.
Bottomland hardwoods, especially wetland forests, are by far the richest and

most productive habitats. Amphibian larvae requiring fish-free vernal pools

usually occur in bottomlands. Several rare snake species also frequent
bottomlands. Many game species such as wood duck, woodcock, and turkey

depend on bottomlands. Bottomland mammals include most of the upland

species plus gray fox, beaver, and deer. ( )
Many {Jottomland forests -ir’:' the urbanized Piedmont have been destfoyed by
impoundments or conversion to agriculture and silviculture, The remaining

stands are mostly along streams, where they serve as migration corridors and

urban sanctuaries for many birds and mammals. Fragmentation of bottomland

forests reduces their habitat value, especially for animals requiring large home

ranges. Bottomland forests are extremely slow and difficult to re-establish. If

the hydrology is altered, then they may never return. Bottomland forests not

qualifying for wetland status receive no legal protection and are rapidly being

lost in North Carolina,
7. Wetlands

Besides their value as habitat for plant and animal species, wetlands also control
floodwaters, replgnish groundwater, filter contaminants and excess nutrients
from runoff, and protect municipal water supplies. The Army Corps of : .
‘ ‘ J

Engineers (COE) enforces water and wetland protection as legislated under

111-34



1
|

Section 404 of the Federal Clean Water Act, in cooperation with the’
Environmental Protection Agency (EPA), Fish and Wildlife Service (FWS), and
North Carolina Wildlife Resources Commission (WRC). Executive Order 11990
requires that new construction in wetlands be avoided to the exten! possible, and

that all practical measures be taken to minimize or mitigate impacts to wetlands,

_ Jurisdictional wetlands protected by the Clean Water Act are defined by three

parameters: hydrology, hydric soils, and hydrophytic vegetation. The Federal
Interagency Committee for Wetland Delineation has developed methods for
recognizing each of these parameters. Areas that are satﬁrated with sufficient
frequency and duration (generally for a week or more during the growing
season) to produce anaerobic (hydric) soil conditibns will normally suppolrt
wetland plants tolerant of low oxygen around their roots. Because wetlands
altered or created by man may not meet all three criteria, guidelines in the

federal manual also define atypical wetlands.

U1.S. Geological Survey (USGS) topographic maps, Soil Conservation Service
(SCS) soil maps, aerial photos, and field surveys of probable wetland sites

(Federal Interagency 'Method) were used to identify the wetlands within the

- study corridors (see Figure III-7). National Wetland Inventory (NWI) maps. are

not available for the project area. All perennial and many intermittent streams
were examined, and floodplains were searched for isolated wetlands. A precise
wetland delineation will be performed on the Preferred Alternative prior to

construction.

The wetlands shown on Figure III-7 are described in the Technical Memorandum
by their document vegetation class: forested, sapling-shrub, or marsh. In terms
of species diversity, wildlife habitat value, and ecological importance to
Piedmont natural communities, mature forested wetlands are the most important,
Marshes and shrub wetlands in the Piedmont usually occur as early successional

stages in clearcut or newly-created wetlands.

Numerous streams and intermittent tributaries traverse the study area. Narrow
wetland corridors exist along most streams, but floodplains are extensive only
in a few areas along larger streams. Some impoundments have marshy or

forested fringe wetlands. An extensive old growth forested wetland containing
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swamp chestnut oak and shagbark hickory' in addition to the| bottomland trees
previously listed, and a diverse herbaceous layer including skunk cabbage (rareI in the
- Piedmont) occurs alorig Horsepen Creek 6n both sides of Battleground Avenue (sites
11-19). Sizable wetland forests with vernal pools occur northwest of Crosstimbers
Drive (sites 52-53) and along South Buffalo Creek between We'ndover Avenue and the
proposed Eastern Alternative (sites 62—63). An extensive marsh and shrub/sapling
wetland, apparently created by sewerline construction within the past decade, lies east
of Horsepen Creek on bO}h sides of Old Qak Ridge Roéd (sites 36-41, 44-45). Small

areas of various wetland types were found throughout the project area.

Rare and Protected Species

a. Federal Species

Concern for the survival of species threatened with extinction led to the development
of a number of classification systems including Federal and State documents.reflecting
the severity of the threat and the protection needed.

, \
U.S. Fish and Wildlife Service has no record of Federally-listed or proposed
endangered or threatened plant or animal species within Guilford County (listing
revised July 1994.) '

Nestronia

One plant species, Nestronia (Nestronia umbellula), was previously under Federal
status review as a Category 2 candidate species (C2), but was recently classified to
a status of 3C. A Category 3C candidate species is a species "that has proven to be
more abundant or widespread than previously believed and/or those that are not
subject to an identifiable threat." Nestronia is an upland shrub associated with

hardwood forests. It was not observed during the field review,

Areas of appropriate habitat for Nestronia could not be quantified from the aerial
photos available, but forested acreage is greatest in the Middle Alternative and least
in the Preferred and Western Alternatives. The most recent natural areas inventory

of Guilford County did not report any populations of this species.
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Greenshoro Burrowing Cravlish

i
i

One crusiacean species occurring in Guilford pounty, Greensboro burrowing crayfish

(Cambarus catagius), is under Federal status review as a Category 2 candidate species

(C2). Category 2 candidate spécies are those "for which there is some evidence of
vulnerability, but for which there are not enough data to support flisting as

endangered or threatened at.this time."

I

As Federal candidate species neither Nestronia nor the Greensboro burrowing
crayfish have legally protected status under the federal Endangeréd Species Act of
1973. ‘

b. State Species

The status of state listed rare and prote;:ted species for Guilford County was obtained
from official lists prepared by the N.C. Wildlife Resource Commission, the N.C.
Piant Conservation Program, and the N.C. Nétural Heﬁtage Program. This
information is presented in Table ITII-§. Th.e identifieti species are the Nestronia and
Greensboro burrowing crayfish, both discussed above._ The state status for these two
species is Signifiéantly Rare. "Significantly Rare" denotes any species "which has
not been determmined as an Endangefed, Threatened, or Special Concern species, but
which exists in the state in small numbers and has been determined to need
monitoring.” Significantly Rare speciés are not legally protected status under the

State’s Endangered Species Act or Plant Protection Act.

TABLE III-8
STATE-LISTED PLANT AND ANIMAL SPECIES
POTENTIALLY OCCURRING IN THE PROJECT AREA

. Species Name Status

Vascular Plants

Nestronia (Nestronia umbellula) Significantly Rare

Invertebrate Animals

Crustaceans
Greensboro burrowing crayfish Significantly Rare

(Cambarus catagius)
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Prime and Important Farmlands

Farmland can be described as either prime and unique farmland, statewide and local
important farmland, or other lands. The United States Department of Agriculture,

Soil Conservation Service describes these three categories as follows:

I ik =

a. . Prime and Unigue Farmland .

Prime farmlands have soils that are best suited for producing food, féed,
fiber, forage, and oilseed crops. The farmlands have soils with a good quality,
favorable growing season, and receive the available moisture to produce high
l yields on an average of eight out of every 10 years. Unique farmlands hiave
soils used for production of specific high value food and fiber crops. They
have a special combination of soil quality, locati'dn, growing season, and
moisture supply needed to economically produce sustained high quality or
high yields of specific crops when treated and managed according to

acceptable farming methods.

b. Statewide and Local Impqrtant Farmland
These soils have either seasonal wetness, erosion, or droughts that limit their
suitability for some crops. Crops that are adapted to wet or draughty
conditions, or if erosion is controlled, produce moderate to high yields if

treated and managed according to modern farming methods.

C. Other Lands

These soils are generally not suited to crop production without applying

extensive management. Some of these lands are in urban and built~up areas.

According to the USDA, Soil Conservation Service, the eastern half of the
study area is in an urbanized area and will have little affect on farmland as
defined by the Farmland Protection Policy Act. (See letters dated November
13, 1989 and January 29, 1990.)
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In the western half of the study area, épproximately 35 percent of the open
areas consist of soils that qualify for, prime and 'u‘nique or statewide and local
important farmiand. Most of this pri'r.ne farmland soil type is in the Horsepen
Creek area in the northern portion of the study area, with smaller sections
south of 1-40. Because all of the syudy area is planned for urban development,
the provisions of the Farmland Protection Act do not apply. }

Table I11-9 displays farm statistics fo; Guilford County and for North

Carolina.

TABLE III-9
FARM STATISTICS
NORTH CAROLINA AND GUILFORD COUNTY

- 1974 1978 1982 1987
Number of Farms
North Carolina 91,300 81,700 72,800 59,284
Guilford County 1,607 1,144 1,354 © 1,141
Average Farm Size ‘ , \
' North Carolina 123 135 142 159
Guilford County 102 98 100 111
Land_in Farms :
North Carolina 11,244,000 10,999,000 10,321,000 9,447,705
Guilford County 164,200 142,000_ 136,000 126,369
Harvested Cropland
North Carolina 4,075,000 4,467,000 4,659,000 3,779,164
Guilford County 42,800 43,000 43,500 40,827
Woodland on Farms
North Carolina 4,037,000 3,869,000 3,327,000 2,753,255
Guilford County 51,800 45,000 41,000 32,500
Farms by Size - 1987 State Guilford
Y% Acres Y Acres
Less than 10 acres 8.9 5,253 7.4 85
10-49 acres 30.5 18,088 394 450
50-179 acres 38.3 22,680 37.1 423
180-499 acres 15.7 9,337 12.4 142
500-1,000 acres 4.5 2,676 2.6 30
More than 1,000 acres 2.1 1,250 1.0 11
59,284 1,141

Source: U.S. Census of Agriculture, 1989
Note:  Census Bureau definition of a farm is any place from whnch £1,000 or more of agricultural
products are sold each year.
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Ambient Air Quality

The U.S. Environmental Protection Agency (EPA) has established National Ambient
Air Quality Standards (NAAQS) for six pollutants: particulate matter (PM-10), carbon
monoxide (CO), ozone (O3), sulfur dioxide (SO5), nitroge-n dioxide (NO5), and lead
(Pb). Monitoring of these pollutants, excépt Pb, is performed statewide by the North

Carolina Division of Environmental Management (NCDEM) and four local agencies. |
Table II1-10 is a summary of the EPA and NCDEM air quality standards. Primary
standards were established alldwing an adequate margin of safety for protection of
public health. Secondary standards were established with an adequate margin of
safety to protect the public welfare from adverse effects associated with pollutants in
the ambient air. When these ;tandards are exceeded as outlined, an area i§ labeled as

non-attainment for that pollutant,

During 1988, eight exceedances of the Og standard were recorded within Guilford
County; as a result, the county was designated moderate non-attainment for 'thi's
pollutant. These were no exceedances of the O3 standard in 1991 and 1992. Guilford
County js classified as attainment for CO, SO, PM-10, NO5, and Pb. |

The 1990 Clean Air Act places certﬁin requirements on urban areas that are designated
as non-éttainment. 1o general, the requirements of the 1990 Clean Air Act mandate
increased coordination In developing transportation plans, TIPs, and environmental
documents. To comply with Conformity Guidelines, the proposed project cannot be
significantly different in scope or design from the TIP or Thoroughfare Plan for
which conformity has been demonstrated. The Preferred Alternative generally
follows the Thoroughfare Plan alignment and therefore warrants a determination of

conformity.
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TABLE III-10
SUMMARY OF EPA AND NCDEM
AMBIENT AIR QUALITY STANDARDS

EPA EPA
Primary Secondary NCDEM
Pgllutant Averaging Time Standard Standard" Standard
TSP Annual Geometric Mean 75 ug/m° Non 75 ug/mg
24 hrP 260 ug/m3 150 ug/m 150 ug/m
PM-103 Annual Arithmetic Mean 50 ug/m3 Same as primary 50 ug/m3
24 hr® 150 ug/m3  Same as primary 150 ug/m?>
SO, Annual Arithmetic Mean 80 ug/m> None 80 ug/m>
24 hrP 365 ug/m> Non 365 ug/m>
3 hourP None 1,300 ug/m 1,300 ug/m>
NO» Annual Arithmetic 100 ug/m3 Same as primary 100 ug/m3
Mean ‘
CO 8 hourP 9 ppm. None 9 ppm
1 hour? 35 ppm None 35 prm
05 1 hour® 0.12 ppm Same as primary 0.12 ppm
Pb Quarterly .
Arithmetic Meanb 1.5 ug/m3 Same as primary 1.5 ug/m3
| . )
a. TSP standards were replaced by PM-10 standards on 7-31-87 by the EPA. The North
Carolina adoption of the PM-10 standard was effective July 1, 1988.
b. Not to be exceeded more than once per year.
C. Not to be exceeded more than one day per year averaged over a three-year period.

mg/m3 - Micrograms per cubic meter of air

mg/m3 - Milligrams per cubic meter of air

ppm - Parts per million

Microgram - one millionth of a gram, where 454 grams = 1 pound

Source: Ambient Air Quality, 1989, North Carolina Division of Environmental Management, Air

Quality Section.

111-41



CHAPTER 1V
ENVIRONMENTAL CONSE'QUENCES' ' S

This chapter presents the probable social, economic, and e;lvironmenlal effects of the Preferred
Alternative and other reasonable and feasible alternatives selected for more detailed study.
Direct and indirect (secondary) environmental conseqﬁences of these alternatives are presented
along with measures proposed to minimize and mitigate adverse mpacts The :mpacts described
in this chapter were divided into two broad categories: Urban and Community Impacts, which
include land use and transportation planning, social impacts, economic impacts, relocatnqn
impacts, and visual impacts; and Physical lmpacts, which include primarily 'impacts on the

natural environment.
A, URBAN AND COMMUNITY IMPACTS : '

The proposed action would provide improvéd transporfation service 10 the study area
and is compatible with the proposed land uses for this area. The proposed highway
would reduce travel time, particularly for w0{k trips to and from thns area. Travel time
through the urban area would also be reduced, partlcularly travel between I-85 west of
Greensboro and Lawndale Drive (SR 2303). The type of development encouraged by the
airport and the proposed highway would provide improved employment opportunmes
and significantly reduce travel times and commuting distances to work.

1. Land Use and Transportation Planning

According to the 1986 Guilford County Comprehensive Plan, shown as Figure

III-1, all of the area served by the Western Urban Loop is expected to contain
urban land uses. The Western Urban Loop was not shown in the Comprehensive
Plan because the thoroughfare plan was being updated at the time and the

location of the route was not clearly defined.

The Southwest Area Plan, adopted in July 1989 by Guilford County, shows a

portion of the Western Urban Loop and discusses it in some detail:

An "outer belt" for the City of Greensboro has been
proposed for the past twenty years. This outer belt or loop
15 a proposed multi-lane freeway around the city. The
outer beltway is to be built in phases and is proposed to
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start in the areas south and west of the city limits of
Greensboro. Environmental Impact Studies {(EIS) are going
to be performed by the State of North Carolina and the
City of Greensboro. The beltway would affect the Plan by
going east-west through a new northern community of
Sedgefield called King's Pond and King's Mill at
Sedgefield. From this point it turns north and parallels
the Southern Railroad line going north. According to the
City of Greensboro, Painter Boulevard will alleviate
traffic on I-85 through .Greensboro and north-south
movement in the western urban area.

The Western Urban Loop has been shown i;‘l the Greensboro Urban Area
Thoroughfare Plan since 1977. While its propos‘ed alignment is very similar to
the Eastern Corridor described in this document’, the thoroughfare plan differs
between 1-85and Vandalia Road. This proposed segment follows crossover C-1,
the Western and Middle Alternatives f{rom High Point Road to just past the
Southern Railway tracks, and crossover C-3 back to the Eastern Corridor. This
alignment was not changed from the 1977 Thoroughfare Plan to the 1989
Thoroughfare Plan because this study was underway during the 1989 update.

Portions of the Eastern Alternative corridor were reserved for highway use,
. although the reserved sections are generally too.narrow to accommodate the
planned facility.

This project was specifically included in the 1989 State Highway Bill (HB 399)
and is in the most recent North Carolina Transportation Improvement Program
{TIP), as discussed in Chapter L -

Because the area to be served by this facility is planned to be urbanized, future
land use changes resulting from the construction of this highway should be
compatible with the comprehensive plan. Utilities are in place or planned to
serve this increased development. Local government will be responsible tb
ensure that any future development encouraged by this facility is compatible

with the comprehensive plan.

As described in Chapters II and III, the Piedmont Triad International Airport

has plans to expand into an area east of the airport.
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The airport master plan update begun in fall 1993 will coordinate planned
developmenti with (he Preferred Allernative, which passes through airpori
proper(y, The Preferred Alternative was aligned within airpor( property, in
consultation with the Airpo;l Authority, (o minimize impact on the airport.

There are thréé?‘éi{;'ﬁ*ea and several proposed bicycle routes along existing roads
in the study area. The "build" aiternatives, including the Preferred Alternative,
wiil tend to have a beneficial ‘impact on Bicycle traffic by diverting major

traffic volumes, including most trucks, from existing surface arterials and

collectors to the Urban Loop facility.

The Eastern Alternative crosses (he signed Qka T. Hester Park Roule near
Darden Road'and.proposed bicycle routes along McCuiston Road, West Market
Street, Tower Road, Muirs Chapel Road, Jefferson Road, New Garden Road, and
Old Battleground Road. '

The Middle and Western Alternatives cross proposed bicycle routes along Fleming
Road, Horsepen Creek Road, and Old Battleground Road.

The Preferred Alternative crosses the signed Oka T. Hester Park Route near -
Darden!Road and proposed bicycle routes along McCuistdn Road, Flemiﬁg Road,
Horsepen Creek Road, and Old Battleground Road. Grade separations will be
provided at all crossings, except the Oka T. Hester Park Route and the proposed
McCuiston Road route. However, these routes can be maintained with route
modifications that use the Wiley Davis Road overpass. For the Oka T. Hester
Park Route, bicycle traffic can use Glen Hollow Road to travel from Darden
Road to Wiley Davis Road, turn right on Wiley Davis Road, travel over the
Greensboro Western Urban Loop, turn right on McCuiston Road, and right again
on Vandalia Road to access the park. For the McCuiston Road route, bicycle
traffic can turn right on Osborne Road from McCuiston Road, turn feft on
Elmyra Drive, turn left on Wiley Davis Road, travel over the Greensboro Western
Urban Loop, turn right on McCuiston Road, and right again on Vandalia Road
to access the Park, The maintenance of existing and proposed bicycle routes by
grade separation and route modification will be coordinated with the City of

Greensboro Department of Transportafion during project design.
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Social Impacts

Because much of the area through which the alternatives pass is urbanized,
numerous neighborhoods and communities will be impacted, even though the
corridors were developed 10 minimize community impacts by utilizing existing

undeveloped Iénd and skirting the borders of developed areas wherever feasible.

Relocation impacts of -each of the alternatives are described in Table v-1,

Section A.4. The Eastern Alternative would displace 704 residences and 36
businesses, the Micidle Alternative would displace 965 residences and 9
businesses, the Western Alte‘rnative‘ would displace 560 residences and 13
businesses and the Pre[erred|Alternativé would displaée 336 residences and 16

businesses.
I

'

The Eastern Alternative would impact the western edge of the Glenhollow area
just north of Vandalia Road and would téke houses in the eastern portion of
Oaks West, south of 1-40. The route would skirt just west of Hamilton Hills and
Hamilton Lakes, and cross between Coldspring and Battle Forest, just west of
Lawndale Drive. The most severe ilﬂpact on community c¢ohesion woulid occur
in Oaks West, where the route cannot skirt the edge of the community due to
constraints imposed by the railroad and the I-40 interchange location, and
therefore would divide the community. Bent Tree Apartments would be largely
taken by the proposed route. Most homes takén are at the édge of neighborhoods
where the route uses open space corridors that -are not sufficiently wide to
accommodate the right-of-way. The Eastern Alternative would also separate
Sedgefield School and the Sedgefield Branch Library from the neighborhood to
the south; however, High Point Road would still provide access across the

freeway.

The Middle Alternative would have less impact than the Eastern Alternative on
single-family neighborhoods, but would substantjailly impact several multi-
family communities between I-40 and Friendly Avenue. Of the estimated 508
relocations in that area, 489 would be tenants of apartments. The single-family
communities would be most affected at their edges, with some communities
separated from otheré by the route. Guilford Primary School, Western Guilford
School, and Guilford Elementary School would be separated from communities

to the west. Friendly Avenue would remain open across the freeway.
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The community cohesion impacts of the Preferred and Western Alternatives

would be similar to those of the Middle Corridor- but with lesser impact on

f

single-family neighborhoods, apartments, and condominiums, The Preferred and

‘Western Alternatives would split the Cates Drive/Verdun Drive subdivision but

would have less impact on schools.

Communities affected by each alternative are summarized below.

The Eastern Alternative would affect portions of Holden Village, Beechcroft,
Oaks West, Pinehurst condomin‘iums. King's Pond, Hamilton Woods, Hamilton
Village, Guiiford Woods, Carriage Hills, Jefferson Gardens, Brassfield Oaks,
Woodland Hills, Ravenridge, Treehouse Apartments, Laurel 'Townhomes,
Woodland Village, Cardinal Retirement Home (under construction), Brandt
Village, Battle Forest Village Townhomes, the Hedges Apartments, Regents,

Wellspring Retirement Center, and other scattered residential developments.

The Middle Alternative would affect portions of King’s Pond, Sedgefield,
Sedgefield Lakes, Hunter's Chase Apértménts, River Oaks Apartments, West
View Vélley Apartments, Westlo-Willow Road Apartments, Hidden Lakes,
Quaker Acres, Stagecoach Village, Carriage Crossing, Drawbridge, Treehouse
Apartments, Laurel Townhomes, Woodland Village, Cardinal Retirement Home
(under construction), Brandt Village, Battle Forest Village Townhouses, the
Hedges Apartments, Regents, Four Farms, Wellspring Retirement (fenter, and

other scattered residential development.

The Western Alternative would affect portions of King's Pond, Sedgefield,
Sedgefield Lakes, Charlestowne Square, Drawbridge, Treehouse Apartments,

Laurel Townhomes, Woodland Village, Cardinal Retirement Home (under

_construction), Brandt Village, Battle Forest Village townhomes, the Hedges

Apartments, Regents, Four Farms, Wellspring Retirement Center, and other

scattered residential development.

The Preferred Alternative would affect portions of Holden Viliage, King’s Poad,
Sedgefield, Sedgefield Lakes, Charlestowne Square, Drawbridge, Treechaoitse
Apartments, Laurel Townhomes, Woodland Village, Cardinal Retirement Home,

Brandt Village, Battle Forest Village townhomes, the Hedges Apartments,
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Regents, Four Farms, Wellspring Retirement Center, ‘and other scattered

residential development.

All the build alternatives, including the Preferred Alternative, would improve
accessibility throughout western Greensboro and Guilford County, with the

greatest benefit from the Eastern Alternative due to the greater travel demand.

Sufficient grade separations and.interchanges would be provided to minimize ‘

disruption of travel patterns, although somé change in travel routes is inevitable

with any limited access facility.

No particular social or et"hnic group will be unduly affected by any of the
alternatives. More renters will be di;placed than homeowners, due to seléction
of routes to avoid established communities wherever possible. The Eastern
Alternative would have the greatest impact on business establishments. Thirty-
six businesses would be displaced.by the Eastern Alternative, while the Middle
Alternative would displace seven. The Western and Preferred Alternatives

would displace 13 and 15 businesses, respectively.

No libraries, fire stations, hospitals, or cemeteries wili be impacted by the
proposed corridors. As indicated in Figure III-3, a number of churches are
located in proximity to the build alternatives. It is anticipated that the Middle,
Western, and Preferred Alternatives would. take the Lutheran Church of the
Resurrection, and the Eastern Alternative. would impact St. Barnabas Episcopal
Church. It is also anticipated that the selection of Crossover 1 would be close to
the Lutheran Church of Our Father. The Persimmon Grove A.M.E. Church
Cemetery is located in the Western and Preferred Alternative corridors. The
cemetery property will be avoided, but one marked grave and possibly some
unmarked graves would require relocation. State gqidelines and regulations will

be followed in refocating graves.

The study area contains nine public schools and Guilford College. The school
system officials were given an opportunity to review the alternatives and
expressed no objections to the project. The construction alternatives were
developed to avoid any major disruptions to the school system. Although no
school will be relbcated, the Western and Preferred Alternatives pass close to the

Guilford Primary School and the Middle Alternative passes close to the Western
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Guilford High School. Some land from Guilford College would be required for

the Eastern Alternative. ,
I

The Western Greensboro Community .Center is planned| to accommodate
primarily indoor uses, which would not be impacted by highway noise.. A site
plan has not yet been developed for the community center. Assuming the center
is at least 400 feet from the projects centerline, the future (2015) noise levei will
be 64 dBA or less. The interior noise level will be 44 dBA or less. The project
will not adversely impact access to the center and will improve access via Bryan

Boulevard from the south and northeast.

The Western and Preferred Alternatjves would affect the private‘ recreational
facilities of Pilot Life Insurance Country Club and Longview Golf Course. The
Middle Alternative would also affect the privately-owned Longview Golf
Course. A site owned by the City which is planned as a community center (see
Figure I1I-2) is located in the Preferred, Middle, and Western Alternatives north '
of Bryan Boulevard; however, the alignments will not require any of this

| \ .
property for right-of-way and will not affect the intended use of the parcel.

The Eastern Alternative would affect Jefferson Country Club and Gardens, also
a private facility. The Eastern Alternative is located on the eastern edge of the
property, generally parallelling Jefferson Road. This should minimize any
major impacts. No existing facility or structure is anticipated to be affected by

the Eastern Alternative,

Parks that are potentially affected by the freeway alternatives are the following:

Oka T. Hester Park (excluding reserved corridor)
Mitchell Park

Woods of Guilford (portion designated as park)
Western Greensboro Community Center

anow

A portion of the Preferred, Western, and Eastern Alternatives in the section
involving Oka T. Hester Park is located in right-of-way reserved for a future
highway. Construction of the road through this area would require the removal
of an existing dam, This dam could possibly be reconstructed upstream of the
road to continue to provide a lake in the park, although the lake's size would be

reduced from about eight acres to about six acres. As an aliernative, the stream
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could be restored within the park and the area now occupied by the lake used
for other recreational uses.. These questions and related cost issues will be

resolved in coordination with the City of Greensboro.

While the other three parks are partly or wholly within the study corridors for
the build alternatives, the actual rights-of-way for the road will not require any
use of park land. Noise levels will increase, but this will not preciude the use of ‘

‘the parks-for active and passive recreation.

The Preferred Alternative and the other altgrnatives require land that is
publicly-owned open 3pacé or designated as future open space, as shown on
Figure 111-2. It has-been determined that this Jand can be used for multiple
purposes, including thoroughfares, aﬁd therefore 1s not subject to the provisions
of Section 4(f}.

Economic Impacts

This project will affect the region’s economy by providing construction
employment duriné the construction of the project, by rem‘ov‘ing some land from
property tax rolls, and by changing the value of other land. On a longer-term
basis, the project will further encourage economic development in weﬁtern
Guiilford County by increasing access, providing a direct, high-speed route for

through and local traffic, and relieving congestion on existing streets.

The 1993 construction cost of the Preferred Altermative is estimated to be
approximately $143.5 million. These funds would be paid to contractors and
suppliers engaged to build the project, with a portion of the funds to be spent in
the Greensbhoro area,

Land that is currently in private ownership and taxable would be converted to
highway use, thus removing the land from tax roles. Qwners would be
compensated for the land and improvements, which payment would likely be

used to purchase another home or business in Guilford County.

Some homes near the freeway could lose value or, more likely, not appreciate at

the rate they would have otherwise. Conversely, commercial property would .
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tend to increase in value, particularly near interchanges. Some short-term
economic impacts could result from changes in access or noise during

construction,
Relocation

The build alternatives will require the relocation of residences and businesses
and other land uses within their respective right-of~way limits. The study area
is experiencing urbanization and deferring the proposed action will only result

in additional relocation impacts.

In order to compare the relative impact of the studied alternatives, an evaluation was
made of the number and tybe of displacements, and other demographic data for each
alternative. In addition, a more detailed evaluation of displacements by the Preferred
Alternative was completed in March 1994, This information is included in Appepdix

C and is summarized in Table IV-1,

It is the policy of the NCDOT to ensure that comparable replacement housing will

be available prior to construction of state and federally-assisted projects.

Furthermore, the North Carolina Board of Transportation has the following three
| .

programs to minimize the inconvenience of relocation:

@ Relocation Assistance,
@ Relocation Moving Payments, and
@ Relocation Replacement Housing‘ Payments or Rent Supplement.

With the Relocation Assistance Program, experienced NCDOT staff will be available
to assist displacees with information such as availability and prices of homes,
apartments, or businesses for sale or rent and financing or other housing programs.
The Relocation Moving Payménts Program, in general, provides for payment of actual
moving expenses encountered in relocation. Where displacement will force an owner
or tenant to purchase or rent property of higher cost or to lose a favorable financing
arrangement (in cases of ownership), the Relocation Replacement Housing Payments
or Rent Supplement Program will compensate up to $22,500 to owners who are

eligible and qualify and up to $5,250 to tenants who are eligible and qualify,
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4

The relocation program for the proposed action will be conducted in accordance with

the Federal Uniform Relocation Assistance and Real Property Acquisition Policies Act

of 1970 (Fublic Law 91-646), and the North Carolina Relocation Assistance Act (GS-

133-5 through 133-18). The program is desiéned to provide assistance to displaced
persons in relocating to a replacement site in which to live or do business. At least

:

one relocation officer is assigned to each highway for this purpose.

The relocation officer will determine the needs Iof displaced families, iﬁdividuals,
businesses, non-profit organizations, and farm operations for relocation assistance
advisory services without regard to race, color, religion, sex, or national origin. Thé
NCDOT will schedule its work to allow ample time, prior to displacement, for
negotiations and possession of replacement housing which meets decént, safe, and
sanitary standards. The displacees are given at least a 90-day written notice after
NCDOT purchases the property.

Relocation of displaced persons will be offered in areas not generally less desirable
in regard to public utilities and commercial facilities. Rent and sale prices of
replacement property will be within the financial means of the families and
individuals displaced, and will be reasonabiy accessible to their places of employment.
The relocation officer will also assist owners of displaced busiﬂesses, non-prqfit
organizations, and farm dpérations in searching for and mpving to replacement

property.

All tenant and owner residential occupants who may be displaced will receive an
explanation regarding all available options, such as (1) purchase of replacement
housing, (2) rental of replacement housing, either private or public, or {3) moving
existing owner-occupant housing t—(') another site (if possible). The relocation officer

will also supply information concerning other state or federal programs offering

. assistance to displaced persons and will provide other advisory services as needed in

order to minimize hardships to displaced persons in adjusting to a new location.

The Moving Expense Payments Program is designed to compensate the displacee for
the costs of moving personal property from homes, businesses, non-profit
organizations, and farm operations acquired for a highway project. Under the
Replacement Program for Owners, NCDOT will participate in reasonable incidental

purchase payments for replacement dwellings such as attorney's fees, surveys,
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appraisals, and other closing costs and, if applicable, make a payment for any
_increased interest expenses for replacement dwellings. Reimbursement to owner- (
occupants for replacement housing payments, increased interest payments, and g
incidental purchase expenseé may not exceed $22,500 (combined iotal), except under
the Last Resort Housing provision.
A displaced tenant may be eligible to receive a payment, not to exceed $5,250, to rent
a replacement dwelling or to méke a down pé.yment, including incidental expenses,
on the purchase of a replacement dwelling, The down payment is based upon v»;hat )
the state determines is required when the rent supplement exceeds $5,250.
It is é policy of the state that no person will be displaced by the NCDOT"s staté or
federally-assisted construction projects unless and until comparable replacement
housing has been offered or provided for each displacee within a reasonable period
of time prior to displacement. No relocation payment received will be considergd as
income for the purposes of the Internal Revenue Code of 1954 or for the purposes of
determining eligibility or the extent of eligibility of any person for assistance under
the Social Security Act or any other federal law. )
Last Resort Housing is a program used when comparable replacement housing is not it
availablle, or when it is unavailable within the dis;placee's financial meaxis, and the
replacement payment exceeds the federal/state legal limitation. The purpose of the
program is to allow broad latitudes in methods of implementation by the state so that
decent, safle, and sanitary replacement housing can be provided. The program is not
anticipated to be necessary for this project, since there appear to be adequate
opportunities for relocation within the area. However, Lakt Report Housing will be

implemented if necessary.

A copy of the relocation report for each alternative corridor is included in
Appendix C. Two small businesses, Greensboro Child Care and Cecil's Realty, would
be impacted by the Eastern Alternative near its interchange with High Point Road.
The Duke Power Company Distribution Center, a power substation, and Barringer
‘Beer Distribution would be potentially affected by the Eastern Alternative. Several
auto dealerships would be involved at the proposed crossing of Wendover Avenue.
The Bulk Mailing Center is located in close prox.i‘mity but is not anticipated to be
impacted by the Eastern Alternative. The Eastern Alternative at the Market Streét (_w
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interchange would affect 11 small businesses and pass close to Worth Chemical
Corporation (50 employees) and Guilford Mills (100+ employees). The Eastern
Alternative would also affect several commercial developments at the proposed

interchange with US 220.

The Middle Alternative would affect three small businesses between 1-85 and [-40
(Sedgefield Stables, Oriental Shrine Club Greensboro, and Landmark Center Real
Estate). 1t would affect the Landmark develdpment located on Wendover Avenue.
.Removal of access from 1-40 to Guilford College Road and providing access via the
new interchange on the urban .loop and Guilford Collepe Road would change
accessibility to the businesses located in this area.
k 1

The Middle Alternative requires modification of the recently-completed Wendover/I-
40 interchange and would take a portion of the planned Landmark commercial
development located near this interchange. The Middle Alternative would affect five
businesses at its proposed interchange at West Market Street. Guilford Mills is nearbf
but is not anticipated to be taken. The Middle Alternative would affect the

commercial development located at the interchange at 1JS 220,

The Weistern and the Preferred Alternative would affect six businesses between 1-85
and I-40. They pass through a portion of the Landmark development but the}r impact
is iess than the Middle Alternative. The Western and Preferred Alternatives would
impact the industrial and commercial development surrounding the Chimney Rock/I-
40 interchange, including CIBA-GEIGY, located east of the proposed I-40
interchange, Several industries between Market Strget and Friendly Avenue will be

affected including changes in rail access to other businesses.

The Western and Preferred Alternatives would also affect the commercial
development located at its crossing at US 220, and would impact an industrial
development area on Piedmont-Triad International Airport property. The airport
master plan update begun in Fall 1993 will coordinate future plans with the Preferred

Alternative Corridor.

Some husinesses may not choose to relocate in the area. For those businesses that
do relocate, local commercial and industrial property managers anticipate no

problems ir relocating businesses.
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Yisual
~Portions of the study area will be impacted by the introduction of a build alte’rna}ive.
The Preferred and Westlern Alternatives would be more visually compatible with the
existing and anticipated commercial and industrial land uses, particularly near the
airport, Therefore, the Preferred and Western Alternatives woilld be less of a visual

obtrusion into the study area.
Probable visual effects are evaluated by alternative below,

Eastern Alterpative - The Eastern Alternative creates a new roadway corridor in a
generally urban landscape. Due to its urban setting, the view of the road by a
relatively large number of residents wc:uld have an adverse effect. Beneficial effects
thﬁt would offset this impact to some extent would result from landscape planting and
providing a smooth flowing curvilinear alignment of horizontal and vertical curvés
designed to blend with the landscape. - . '
Preferred, Western, and Middle Alternatives - The impacts associated with these
alterhatives are similar to ;he Eastern A‘ltérnative. Their setting, however, is more
industrial and comrﬁercial than the Eastern Alternative, particularly in the vicinity of
the Piedmont Triad International Airport. Appropriate mitigation through proper

design would result in minimizing adverse impacts on visual resources.

Mitigation - The aesthetic quality of the adversely affected areas may be improved
by:

] curvilinear design to blend with landscape

® landscape planting and natural revegetation of the cut and fill slopes

* bridge rails and noise walls designed with consideration to enhance visual
appearance. |
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6.

Powerline crossings 2 2
Pipeline crossings 2 4
Railroad crossings 3 3

Utilities and Service

i

Conflicts with utilities are considered to be'high for this project.

COMPARISON OF ALTERNATIVES

East Mi‘ddl Western Prgferred‘
2 2.

4 4

3 3

Electric Trapsmission Lines

Figure 111-5 shows the major power trransmission lines Iocated within the affected
study area. The costs of crossing these lines were evaiuated and the results included
in the economic comparison of the construction alternatives. The construction
alternativeé are not anticipated to adversely affect any electric transmission facilities,
The Eastern Alternative does pass close to a Duke Power substation on Fairfax Road,
but would not interfere with its operation. No disruption to service is anticipated.
4

Railroads

Railroad crossings are invelved with each of the construction alternatives. There are
no differences among the alternatives in regard to their number or involvement with

the crossings,

The Southern Railroad track parallel to West Market Street provides 4 train
movements per day. The tracks parallel to Holden Road are Southern Railroad’s
mainline and provide 20 freight train and 2 passenger train movements per day. The
Eastern Alternative is parallel to this mainline. An abandoned railroad is parallel to

Old Battleground Road in the northwest portion of the study area.

The railroad crossings will be grade-separated with structures, No interruption in rail
service is anticipated. The structures will span the railroads, thus minimizing the
potential impacts on rail service facilities, A spur line near Chimney Rock Road will

be relocated to avoid conflict with the I-40 interchange,
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Sewer and Water Service '

The location of existing major sanitary sewer and water lines was considered to avoid
ény major disruption to utilities., The City of Greensboro and Guilford County have
.an agreement to encourage the extension of public utilities to developing areas just
outside of Greensboro. Approximately 75 percent of Guilford County residents reside

in areas where public water and sewer is available, With development both existing

and occurring in the study area, public utilities are available in the majority of the -

area. - '
PHYSICAL IMPACTS
Air Quality

Urban air pollution results. from industrial emissions, internal combustion engine
emissions, and other sources. The impacts resulting from highway construction or
improvement can range from aggravéting existing air pollution problems to improving
air quality. Carbon monoxide (CO), hydrocarbons (HC), and nitrogen oxides (NO,)
are produced by the combustion of fuel in diesel and gasoline engines. Small amounts

of Pb, SO, and PM-10 are aiso emitted by motor vehicles.

-The most prevalent air emission from motor vehicles is CO. High ambient CO
concentrations are known to occur immediately adjacent to heavily traveled freeway
routes under certain conditions. Excessive concentrations of CO can have severe
health effects. Because CO is a non-reactive pollutant, it is easily modeled on a
microscale basis, as required by the Federal Highway Administration. HC emissions
originate from fuel tanks and as a byproduct of internal combustion engines. The
action of sunlight on atmospheric emissions of HC and NO, may lead to the formation
of photochemical oxidants such as O,.

The effect of the proposed project on ambient air quality was estimated using the
CALINE3 air dispersion computer model and emission factors computed from the
MOBILE3 computer model, and the traffic volumes for Year 2010. The effect of the
Preferred Alternative on air quality was estimated using MOBILE4.1, CALINE3, and
traffic velumes for Year 2015. MOBILE3 and MOBILE#.I c'onsider such factors as
forecast year, vehicle .mix, vehicle speed, inspection/_maintenance programs, ambient

temperature, and percent hot and cold starts to project emission factors in grams per
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mile for various roadway segments. These emission [actors are then put into the
CALINE3 program, which considers tralfic volume, roadway geometry, and

i . . '
atmospheric conditions to project concentrations ol CO on a microscale basis,

MOBILE3 input parameters included:

Region: Low Altitude (500 leet)
Inspection/Maintenance Program, beginning 1993 covermg light duty gasoline vehicles
Model years (vehicles): 1997-2010
Ambient temperature: 29°F (mean temperature of coldest month)
Vehicle speed; Based on operating level of service
Yehicle mix: (MOBILE3 delault)

60.4% autos (gasoline)

9.0% light trucks (gasoline)

9.0% medium trucks (gasoline)

4.1% heavy trucks (gasolme)

7.8% autos (diesel)

4.6% medium trucks (diesel)

4.4% heavy trucks (diesel)

0.7% motorcycles

MOBILE4.1 input parameters included:

Region: Low Altitude (500 feet) \
Iuspection/Maintenance Program, begmmng 1993 covenng hght duty gasoline
vehicles .
Model years (vehicles); 1897-2015 -
Ambient temperature: 45°F (mean temperature of coldest month)
Vehicle speed: Based on operating level of service
Vehicle mix: (MOBILEA.1 default)

54.7% autos (gasoline)

21.2% light trucks {pasoline)

8.1% medium trucks (gasoline)

3.7% heavy trucks (gasoline)

0.2% autos (diesel)

0.4% medium trucks (diesel)

11.2% heavy trucks (diesel)

0.5% motorcycles

CALINE3 input 'parameters included:

- Stability class = F

Wind speed = | meter/second

Wind direction = 10° increments

Settling velocity = 0 centimeters/second
Deposition velocity = 0 centimeters/second
Surface roughness = 0.75 centimeters

Averaging time = 60 minutes

Receptor height = 1.8 meters

Traffic speed = Based on operating level of service
Traffic volumes = design hour volumes, year 2010; for Preferred Alternative Year
2015
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This procedure was applied to year 2010 projected traffic volumes at interchanges
with 1-40 (Eastern, Middle, and Western alignments) ansd to year 2015 projected
traffic at one interchange with I-40 (Preferred). These locations were judged to be
worst-case locations due to heavy trafl'ic volumes at 1-40 and nearby residential use.
Worst-case conditions were classified as Type F atmospheric stability, one mile per
hour wind speed with wind orientation parallel to the road (tested at 10° increments),
29°F temperature (mean temheraturle of coldest month), and operating speed based 61‘!
the level of service on the Greensboro Western Urban Loop. Several receptors were
selected in each interchange quadrant for a total of 59 receptors. The receptofs used
were the closest structures to'the roadway to each quadrant of the interchange. One-
hour concentrations for each receptor are surﬁmarized in Tabie 1V-2, {Technical

Memorandum on_Air Analysis Kimley-Horn and Associates, inc., May 1990) and

Table IV-2A, Addendum to_the Memorandum on_Air Analysis (Kimley-Harn and

Associates, Inc., December 1990).

The maximum one~hour CO éoncemration, based on the above conditions, is 8.9 ﬁpm
for receptor E13 as shown in Table IV-2, Comparison of the predicted CO
concentrations with the NAAQS (maximum 1 hour = 35 ppm) indicates no violation
of this standard. Because the maximum one-hour concentration does not exceed the
eight-hour standard of 9.0 ppm, no eight-hour analysis was reduired.
i .

The project is located within the jurisdiction of the Winston-Salem regional office of
the North Carolina Department of Environment, Health, and Natural Resources.
Effective November 8, 1993 Guilford County was redesignated from nonattainment
for ozone to a maintenance area. The FY 1994 TIP was found to conform by the
Metropolitan Planning Organization on September 13, 1993, and by the US DOT on
December 15, 1993, The State Implementation Plan (SIP) does not contain any
transportation control measures (TCM) for Guilford Courity. The Greensboro
Urbanized Area Transportation Plan (TP) and the Transportation Improvement
Program (TIP) were determined to be in couformity to the 1990 Clean Air Act
Amendments and the Interim Conformity Guidance dated June 7, 1991 on November
15, 1991 and December 5, 1993, respectively. There have been no significant changes
in the project’s design concept and scope, since the conformity analysis. This
evaluation completes the assessment requirements for air quality analysis of the 1990
Clean Air Act Amendments and the NEPA Process. No additionﬁl reports are

required. s
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Because of reduced vehicle-miles and vehicle-hours of travel, increased operating
speed, and reduced congestion, the Build Alternatives will provide higher overall air
quality in the region than the No-Build Alternative, including reduced concentrations

of CO and Og at “hot spot” intersections in the study area.

Air quality impact mitigation during construction is described under Construction
Impacts (IV.E.).

TABLE IV-2
AIR QUALITY ANALYSIS
CO CONCENTRATION

YEAR 2010 .
“Maximum 1 Heur :
CO Concentration
Location Regeptor Number {Parts Per Million)
Western Urban Loop El ‘ 3.8
at I-40 (Eastern Alternative) E2 3.5
E3 4.3
E4 3.6
ES ‘ 3.8
E6 3.7
E7 4.2
ES 3.7
E9 5.5
- E1D 1.7
Ell 5.0
Ei2 4.2
El3 8.9%
Ei4 54
El5 5.8
El6 4.4
E17 7.1
EI18 6.4
Ei9- 5.2
E20 5.7
Western Urban Loop Ml 3.7
at I-40 (Middle Alternative) M2 58
M3 4.4
M4 3.6
M35 3.6
Mé 39
M7 4.3
M8 5.5
M9 3.7
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TABLE 1V-2
AIR QUALITY ANALYSIS
CO CONCENTRATION

YEAR 2010 '
(Continued)
Maximum 1 Hour |

' . CO Concentration

Location Recepior Number (Parts Per Million)
M0 : ' 4.2
; MIl 37
Mi2 5.2
Mi3 ' 39
Mil4 ‘ 4.5
MI5 32
M16 2.9
Mi17 0
MI3 ' 3138
M19 36
M20 3.2
Western Urban Loop Wil 4.3
at I-40 (Western Alternative) w2 4.4
w3 33
W4 { ) 31
w35 34
w6 3.0

W7 . 31

W8 3.6
- W9 34
Wil 3.7
w11 ' 4.3
w12 43
W13 4.3
Wli4 4.4
W14 38
w16 4.1
w17 33
W18 2.8
w19 , 2.8

* Maximum concentration
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TABLE 1V-2A
AIR QUALITY ANALYSIS . |
CO CONCENTRATION oo

YEAR 2015 |
; Maximum 1 Hour
. €O Concentration
Location ‘ Receplor Number (Parts Per Million}
Western Urban Loop _ Pl 4.1* |
at 1-40 (Preferred Alternative) P2 34
‘ . P3 | 3.5°
P4 3.7
PS5 3.8
P6 ' 38
P7 3.6
P8 4.0
P9 3.8
P10 ' < 3.7
P11 o 3.7
P12 29
P13 ‘ 2.9
P14 ' 2.9
P15 3.6
Pl6 3.6
* Maximum concentration ' . \

2. Noise

An evaluation of the probable traffic noise impacts associated with this project was
made iﬁ accordance with the procedures and provisions of Title 23, Code of Federal
Regulations (VFR), Part 722, U.S. Department of Transportation, Federal Highway
Administration (FHWA), Procedures for Abatement of Highway Traffic Noise and
Construction Nojse. As a part of this evaluation, the existing noise levels were
measured along the project and predictions were made of the design year (2010),
peak-hour traffic noise levels expected by receptors in the vicinity of the Eastern
. Middle, and Western Alternative based on projected traffic volume. Additionally, a
traffic noise impact evaluation was made for the Preferred Alternative using 2015

peak-hour traffic projections.

For the 2010 peak-hour conditions, hourly volumes used in the analysis ranged from
1,516 to 4,367 vehicles on four-lane sections and from 4,994 to 6,250 vehicles on six-
lane sections, The 2015 peak-hour volumes ranged from 4,050 to 5,320 vehicles on

six-lane sections and from 5,100 to 9,280 on eight-lane sections.
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Sound Levels

Equivalent Sound Levels {(Leq) were computed using the Federal Highway
Administration (FHWA) Noise Barrier Cost Reduction Procedure {(STAMINA
2.0/0PTIMA). By definition, the Leq is the level of constant sound which, in a given

situation and time period, has the same energy as does time varying sound. In other

words, the fluctuating sound levels of traffic noise are represented in terms of a

" steady noise level with the same energy content.

Typical sound levels for common indoor and outdoor activities are shown in Table IV-
3. lllustrated sound levels range from the threshold of hearing at 5 dBA to a noisy
rock concert at 110 dBA. Typical urban sound levels range from 50 dBA to 80 dBA.

. TABLE1IY-3
TYPICAL SOUND LEVELS :
' . Sound
urce Distance Level (dBA)
Noisy Rock Concert = ————e- 110
Gas Lawnmower . 3 fe. 94
Diesel Truck . " 50 ft, 88
Noisy Urban Daytime = ~c——x : 80
Gas Lawnmower ' 100 ft. 72
Heavy Traffic 300 ft, 60.
Vacuum Cleaner 10 ft. 68
Normal Speech 3 ft. 64
Quiet Urban Daytime @ = =~--a- ‘ 50
Quiet Urban Nighttime @ = = ——maeo 40
Threshold of Hearing @ = «=e--- 5

Noise Abateinen!; Criteria

The FHWA has established noise abatement criteria based on land use or activity
categdry. These noise abatement criteria are listed in Table IV-4, Noise Abatement
Criteria, and are considered 'to be the absolute levels where abatement must be
considered. The Category A criterion applies to tracts of land for which the
preservation of serenity and quiet are of paramount importance. The Category B
criterion is an exterior condition applied to schools, churches, residences, parks, and

in some cases to institutional land uses. The Category C criterion is also an exterior
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condition applied to commercial and industrial activities. The Category E criterion
is an interior condition which dpplies to noise sensitive activities such as in schools,

churches, and hospitals.

TABLE IV-4
NOISE ABATEMENT CRITERIA
Hourly A-Weighted Sound Level -- Decibels (dBA)

Category Leag(h) ' Descriptioﬁ of Activity Category

A 57 4 Lands on which serenity and quiet are of extraordinary
(Exterior) significance and serve an important public need and where the

preservation of those qualities is essential if the area is to
continue to serve its intended purpose.
. ! !
67 Picnic areas, recreation areas, playgrounds, active sports areas,
(Exterior) parks, residences, motels, hotels, schools, churches, libraries,
and hospitals.

72 Developed lands, properties, or activities not included in
(Exterior) Categories A or B above.

-- Undeveloped lands.

52 Residences, motels, hotels, public meeting rooms, schools,
(Interior) churches, libraries, hospitals, auditoriums.

s

Ambient Noise Levels R

Field measurements were made at 35 locations (see Figure IV-1) using a CEL 493
precision integrating impulse sound level meter to determine ambient noise levels it
receptors along the project. Ambient noise is the noise resulting from natural and
mechanical sources and human activity considered to be usually present in a particular
area. The purpose of this information is to quantify the existing acoustic
environment, thus providing a base for assessing the impact of noise levels for
residences, churches, businesses, and other noise-sensitive receptors. For the purpose
of impact assessment, a baseline ambient sound level of 47 dBA was established. This
level is applicable to the Quietest areas of the study corridor where no influence from
traffic occurs. The ambient noise measurement locations and noise levels are listed
in Table IV-5. (Source: Technical Memorandum, Noise Analysis, Kimley-Horn and

Associates, Inc., June 1990).
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TABLE 1V-5
SUMMARY OF AMBIENT NOISE LEVELS
GREENSBORO WESTERN URBAN LOOP

Number Location
(. East of Wiley Davis Road approximately

1200" south of Clair Place

2 In triangle formed by"McCuiston,
Wiley Davis and Vandalia; west of

Wiley Davis (approxnmately 200’ north
of McCu:ston)

3 ‘ North of Wayne Road approximately 1000’
east of Groometown Road
I

4 . North of Yandalia Road 200" northeast
of Vandatia/Wiley Davis mtersecuon

5 East of Groometown Road,. 1500" north of
Wayne Road west :

6 South of High Point Road 500" west of
Forbes Drive. i

7 East of East Woodlvn Way 250’ south of
Sedgelane Drive ‘

8 North of Hilltog Road opposite Roediger Court

9 North of Hilltop Road 500" east of Hllltop
Trail

10 West of Pennoak Drive 800’ south of
Creekwood/Pennoak intersection

11 4 South of Wendover Avenue 600 east of
‘ Brewster Drive

12 ' West of Alliance Drive 500" north of
‘ Boren/Alliance intersection

13 East of Guilford College Road opposite
Bramble Gate Road intersection

14 : South of Wendover Avenue oppasite Tri-City
' Bouleva;d ‘
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Leg dBA

64

1

64

36
57
66
68
48

63.

61
47
60
52
68
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TABLE IV-5
SUMMARY OF AMBIENT NOISE LEVELS
GREENSBORO WESTERN URBAN LOOP
{Continued)

Number Location

15 . North of ]-40 1200° west of Swing Road
i6 East of Guilford College Road 600" north
of Big Tree Way '
17 South of UJS 421 (Market Street) between
Longale Street and Edwardia Drive
18 South of US 421 (Market Street) 500°
west of Stage Coach Trail
19 East of Stage Coach Trail in front of
Guilford Primary School
20 West of Coronado Drive, opposite Pleasant Drive
21 South of Friendly Avenue, opposite Brushwood
Road K
22 North of West Friendly Avenue 750 east of

Dolly Madison Road

23 East of Stage Coach Trail between Holly Crest
‘ Court and Wagon Wheel Drive

24 On eastern end of Nathan Hunt{ Road, close to
Lake. Objective is to measure at any structure
or property of Guilford College closest to
eastern alignment.

25 North of Bennington Drive opposite Waterford
Lane.

26 South of Qld Qak Ridge 4000" (or 3/4 mile)
east of Tamokee Drive

27 West of Jefferson Road, 2000° north of Haobb

28 West of New Garden Road, 0.8 miles north of
Garden Lake Drive

29 North of Fleming Road, opposite Clarkson Road

30 East of Horsepen Creek Road, 2 miles north of
‘ Terrault Drive .

Iv-25

Existing
Leq dBA
75

66
71
67
62

48

68
66
62

51

35
54

59

61

62

61



Number

31

32

33

34

35

TABLE 1IV-5

SUMMARY OF AMBIENT NOISE LEVELS
GREENSBORO WESTERN URBAN LOOP

(Continued)
—Location

East of US 220 North, 600" north of Brassfield
Road )

East of Battlesround Road, 1500’ north of
New Garden Road

South of Cottage Place, 1000’ east of
Cotswald/Cottage intersection

South of Co;swaldATerrace, 0.8 miles east of
US 220 North

Fast of Lawndale Drive, 1/2 mile north of
Cottage Place o

Existing
Leg dBA
65
58
35

52

63

A representative sample of the noise readings were used to validate the noise model.

Since the differences between the field values and the model values were distributed

within + 2 dB(A), no adjustments of the model were necessary.

Future Nojse Levels and Noise Impact _
Future highway noise levels were estimated using the FHWA computer program
STAMINA 2.0. Input parameters for STAMINA include alignment, grade, vehicle

mix and speed, and topography data to determine noise impact at various distances

from the highway. Assumptions included the following:

projected 2015 ADT volumes for Preferred Alternative

prejected 2010 ADT volumes for Eastern, Middle, and Western Alternatives
6% heavy trucks, 4% medium trucks (%_of tota] ADT) - south of 1-40

9% heavy trucks, 6% medium trucks (% of total ADT) - north of I-40

Peak hour (60/40 directional split) = 10% of auto ADT

Peak hour (50/50 directional split) = 4.2% of truck ADT

all traffic in outer lane for each direction
high traffic volume on receptor side
level, straight section on freeway

sof't surface attenuation

IV-26



In accordance with NCDOT procedures, if the design hour volume exceeded the
volume for Ievel-of—serviée C, the level-of-service C volume was used for noise

analysis, except in the case of truck volumes, where full design volumes were used,

Ambient noise levels for all receptors were based on the noise levels at the monitored
locations, adjusted based on distance from the roadway. A 4.5 dB decrease in noise

with each doubling of distance was assumed.

For the 20610 noise analysis of the Eastern, Middle, and Western Alternatives, futufe
noise fwas projected for 749 receptor locations, including residences, businesses,
churches, schools, and Oka Hester Park. Ambient and projected noise levels at these
receptors are summarized in Table IV-6 and shown in detail in the Technidal
Memorandum on Noise Analysis (available for review at NCDOT). Table IV-6 also
indicates the results of the 2015 noise analysis for the Preferred Alternative.
Receptors approaching or exceeding'the noise abatement criteria (Table IV-4)
included all residences with a predicted noise level of 65 dBA or more., Locations
with substantial impact included all receptors with an increase over the ambient noise
level of 15 dB(A) or more if the ambient noise level was less than or equal to 50
dB({A). If the existing noise level was greater than 50 dB(A), a substantial impact was
a 10 dB(A) increase. ‘

TABLE IV-6
SUMMARY OF NOISE IMPACT
YEAR 2010
Alternative
Eastern Middle Western Preferred
Locations Approaching or
Exceedi(n Noise Abatement
Criteria
Residence 156 107 124 . 145
Business 2 0 0 0
Locations With Substantial Impact(z)
Residence 240 135 155 188
Business 16 1 1 1
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Locations Exceeding Either Criteriat?d)

Residence S 25 o153 170 198

Business 16 1 1 \ 1
(1) Predicted noise level of 65 dB(A) or more for residences, 72 dB{A) or ‘more for
businesses; not including locations within. proposed right-of-way.
2) 15 dB(A) increase or more; if ambient < or = 50 dB(A); 10dB{A) increase if ambient >
3) 504B(A).

Number of locations for (l) and (2) added together does not equal (3) due to double
counting,

For the 2015 noise analysis of the Preferred Alternative, future noise was projected for 543

receptor locations. Ambient and projected noise levels of these receptors are summarized in

Table IV-6A and shown in detail in the Addendum to the Memgrandum on >Noi§e Analysis
(available for review at NCDOT).

TABLE IV-6A ;
SUMMARY OF NOISE IMPACT
YEAR 2015

Preferred Alternative

Locations Approaching or
Exceedi?ﬁ Noise Abatement

Criteria
Residence 349 -‘
Business . 2

Locations With Substantial Impact(z)

Residence 481
Business 5

Locations Exceeding Either Criteria(3)

Residence : ‘ 513
Business 6
(1) ‘Predicted noise ievel of 65 dB(A) or more for residences, 72 dB(A) or more for
businesses; not including locations within proposed right-of-way.
2) s dB(A) increase or more when existing noise level is <50 dB(A), 10 dB(A) increase
or more when existing noise level is >50 dB(A); not including locations within proposed
3) right-of -way.

Number of locations f or {1) and (2) added together does not equal (3) due to double
counting.
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In 2010, the Middie Alternative would have the least noise impact, while thé‘Eastern
Altern,ative would have the greatest impact. The No-Build Alternative would also have
increased traffic noise impact along existing roads in the study area due to increased traffic
volumes and congestions with stop-and-go traffic.l The Build Alternatives would reduce
noise impact in those areas by diverting traffic, particularly truck traffic. Traffic noise
abatement was considered for those areas in whiéh 1) noise abatement criteria were exceeded

for receptors, or 2) a substantial increase in noise level would be caused by this project.

1
Barrier Analysis

Noise barrier walls were considered for 45 different locations along the Eastern, Middle, and
Western Alternatives. These were assumed to be located 150 feet from the centerline, at the

edge of the project right-of-way. Walls ranging from 10 to 20 feet in height were evaluated.

Noise reduction goals were developed for the barrier evaluation based on NCDOT guidelines.
In order for a barrier to have been recommended, it must have provided a minimum insertion
loss of 6 dBA for the receptors with the greates\t impact. Noise levels at feceivers exceeding
the noise abatement criteria should be reduced by 4 dBA or more with the barrier in order
for those receivers to benefit by the barrier. Barriers were considered to be cost-feasible 