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ROUTE 29 CORRIDOR STUDY
SCREENING OF CONCEPTUAL ALTERNATIVES

This technical report describes the process used to analyze and screen
alternate conceptual aligrments for the Route 29 transportation corridor
in Charlottesville and Albemarle County, Virginia. The abjective was to
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select four to six aligmment alternatives for more detailed evaluation
during The Draft Environmental Impact Statement (DEIS).

A. SUMMARY AND CONCIUSIONS

The development and screening of conceptual alternatives was initiated by
Sverdrup Corporation in December 1987. An initial requirement was that
the conceptual alternate aligmments include, as a minimm:

o The Meadowcreek Parkway
O A Far Western Bypass
0 A Near Western Bypass
O A Far Eastern Bypass
oANearEastemBypasé

The screening involved a two step process designed to identify potential
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bypass aligmments within the Charlottesville Bypass Study Area,
approximately 15 miles wide and 20 miles long. Step One, Gevelopment of
conceptual alternatives, included the identification, mapping and
assessment of all potential aligmment options, including all alternatives
previously studied by others.

A series of four stages were involved in Step One. Each stage of the
Step One analyses resulted in a map of aligrment alternatives, referred
to respectively as the "yellow", "red", "blue" and "green" aligrments.
At each succeeding stage, the aligrnments were subjected to increasingly
detailed analysis, reduced in number, and refined.

Initially a "fatal flaw" review of the alternatives, primarily using
1’=2000’ USGS mapping, eliminated a mmber of alignmment options. For
example, alternate concepts which passed near Monticello were eliminated
due to their potential impact on this historic landmark. The next stages
of Step One involved a camparison of similar aligmment segments, and
elimination of many alternatives due to a preliminary assessment of:

o Existing and projected traffic patterns
o Socm—economlc Impacts

o Natural Impacts

o Costs.

A 300’ wide right-of-way was assumed. Using USGS mapping, Alexandria
Drafting Company (ADC) maps, Albermarle County Camprehensive Plan mapping



and 1"=600’ aerial photographs, the altermatives were further refined.

A total of 27 alternate aligmments survived the initial Step One
screening process and were evaluated in more detail in Step Two. Step
Two demanded a more quantitative assessment of each alternative. First
the aligrments were depicted on 1"=600’ scale mapping. Aligmment grades
and profiles were drawn in order to estimate construction quantities and
costs. These 1"=600’ engineering drawings were also useful in
quantifying envirormental impacts, such as estimating the mumber of
residences and businesses taken.

The 27 conceptual alternatives were quantitatively evaluated on a long
list of factors, grouped under the categories of traffic, socio-econamic
enviroment, natural enviromment, and engineering. To facilitate
camparison of the alternatives, the evaluation factors were displayed on
a matrix, shown in Figure 1. More detailed cost estimates that made up
the engineering factors are presented in the appendix.

The cbjective of this step of the Route 29 Corridor Study is to select
the most viable altermatives to be carried through for more detailed
evaluation in the DEIS process. Alternatives with high construction
costs or severe adverse impacts and which do little to relieve traffic
corngestion along existing Route 29 are cbvious candidates for elimination
at thls stage. On the other hand, alternatives which divert a
significant amount of traffic from Route 29 perhaps should be evaluated

further, even though they may be costly or have adverse socio-economic or
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Quantitative Evaluation Data for Conceptual Alternatives JUNE 1953

ALTERNATES ROUTE 29

IKAFFIC
FacDity Leve! of Service (LOS)

LOS @ Rie. 29 N @ Rio Road*®
LOS @ Rie. 29 @ Hydraulic Road**
% Diverted from Ree. 29 @ Hydraulic Road
Local
Commuter
Through
Total
% Diverted from Emmet St @ Barracks Road
SOCI10-ECONOMIC ENVIRONMENT e
Arel ical logical sites (# takes)
Known archseological sites (w/in 1/4 mi.)

Doteoly aresp for pee- bisorkc

Bpteajal st for hstorc archacological s

Busioesses (# taken)

Busioesses access relocated (#)
Cemeteries (# taken)

Cemeteries (w/in 1/4 mi.)

Churches (# taken)

Churches (wiin 1/4 mi.)

ggnmiﬂ and Iodustrial Area (Existing)

Commercial and Industris] Areas (Zooed) Acres
ST g Designated fn
His Ienulll ;}i:wunedwmigibleor
Other Sites (f) g
stional Register Listed or Eligible
gﬂm 14 mg'“ g

w}j‘:nllll 4R££i)xt¢r (Potcatial) Districts

Other Sites (win 1/4 mi)
National Register Listed or Eligible (acres
National Register Potential District (acres;

Natoop) Refiser—Listed View Shods

Medical facilities (w/in 174 mi.)
Neighborhoods (# traversed)

Parks (acres)

Other publicrecreation areas (w/io 174 mi.)
Residences (# taken)

Residences (w/in 174 mi.)

Residential (existing) (acres)

Residential (zoned) (acres)

Bt s deigoes o Comp

Schools (¥ taken)
Schools (wtin 1/4 mi.)
Major streets crossed ()
Minor strects crossed (¥)
NATURAL ENVIRONMENT s
Agricultural and Forestal Districts (acres)
Bﬁd&e lm over Rivanos Reservoir & i
maj

ou] iengh (feet) ;
Farmiand (scyes)
Prime Parmland Soils (acres)
Floodplains (acres)
Major Stream Crossings (#)
Conservation Easements (scres)
?\:;i‘n lrld‘ %‘Jngeted Specics
Scenic Roads & Rivers Crossed (#)
Unique Habitats (acres)
Reservoir Watersheds (acres)
Wetlands (acves)
Woodlands (scres)
ENGINEERING
Total fength (mi)
Construction Cost ($ millions)
Right-of-Way Cost ($ miltions)
Eaginecring Cost (3 millions)
Total Cost {$ millions)
Average Costimi. ($ millions)
Interchanges (¥)
Tuonels ()
Cutu/fills over 80 f. (leagth in feet)
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. Levdof Service Corbetter () =Recommended by Project Study Team

" e Figure 1. Evaluation Matrix (1 of 2)

Over Copacity




,

N I . e

AT R Au M7 A4 A VI VIIARNLVUVL LLOYALALL &G ALDLYIANLELG LUUINL T AR YAV E Y

Quantitative Evaluation Data for Conceptual Alternatives JUNE 1988
(Continued)
ALTERNATES | ROUTE29 | NEAR WEST | FAR WEST |

TRAFFIC A 8 ® ® ® @ 1_37 13C 13D 14 14C

Facility Level of Service (LOS) A F D C*

LOS @ Rie. 29 N @ Rio Road** . UNDER UNDER UNDE!
LOS @ Rie. 29 @ Hydrulic Road** UNDER UNDER NEAR
% Diverted from Rie. 29 @ Hydraulic Rosd :

Local 36
Commuter %
Through 100
Total 53
% Diverted from Emmet St @ Barracks Road >$
SOCIO-ECONOMIC ENVIRONMENT e
mm&‘ﬂhﬂagm sites (¥ taken) )
Known archaeological sites (wlh 174 mi) [ ]
m'ﬁnuw sites’ (acres o
?mwnz% nseu for historic archacological L]
Businesses (¥ taken) 19
Businesses access relocated (¥) 3
Cemeleries (# takes) ]
Cemeteries (wiis 1/4 mi) L
Churches (# taken) L]
Churches (w/in 1/4 mi.) 1
Wcm and Industrial Ares (Existing) 24

Commercial and Industrial Areas (Zoned) Acres
SoEh Ly Dt
Hhmi%w Listed oc Eligible or

Other Sites (#)

alulm R&Sam Listed or Eligible
;&N&W {Poteotial) Districts
Other Sites (w/in 1/4 mi.)

National Register Listed or Eligible (acres)
National Register Potential District (acres)

g'm‘kal —Listed View Sheds

Medical facilities {w/in 1/4 mi.)
Neighborhoods (# traversed)

Parks (acres)

Other poblic/recreation areas (w/in 1/4 mi.)
Residences (¥ taken)

Residences (w/in 174 mi)

Residential (existiog) (acres)

Resideatial (zoned) (acres)

gaidenunl 1snd desi 4 in C hensi

e

Schools (# taken)
Schools (wiin 1/4 mi.)
Major streets crossed (#)
Minor streets crossed (§)

NATURAL ENVIRONMENT sumsemsmm
Agricultural and Forestal Districts (acres)

Bridge structures over Rivanns Reservoir & its’
’éem%:m (feet)

Farmland (acres)

Prime Farmland Soils {acres)
Floodplains (scres)

Major Stream Crossings (#)
Conservation Easements (acres)

R A e S
Scenic Roads & Rivers Crossed (#)
Unique Habitats (acres)

Reservoir Watersheds (acres)
Wetlands (scres)

Woodlands (acres)

ENGINEERING
Total length (mi.)

Construction Cost ($ millions)
Right-of-Way Cost ($ millions)
Engineering Cost ($ millions)
Total Cost ($ millions)

Aversge Costmi. ($ millions)
Interchanges (#)

Tunnels (¥)
Cuts/fills over 80 ft. (length in feet)

® W N NG SO == e e OO > e o
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. mofm;ec«uuz O -Recommended by Project Study Team

et copciy Figure 1. Evaluation Matrix (2 of 2)

Over Capacity
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natural envirormental impacts. Further study may suggest ways 'to
|

mitigate impacts and/or reduce costs. ‘

Frcmatrafficstardpointitisobviousthatonlythenearm
alternatives, #10, #11 and #12, remove significant amounts of traffic
from existing Route 29. Thus, these alternatives would be preferred from
a traffic point-of-view. The near west altermatives also are the least
costly alternatives. The only other alternative which approaches the
near west altermatives in temms of traffic service and cost is
Alternative #7, a near east altermative along the Meadowcreek Parkway
corridor. None of the alternatives have any severe socio-econamic or
envirormental impacts, although Alternatives 6, 7 and 10 do consume
oy ormer wivm Vd wmale /} )
existing park land. Alternate #10 also takes four schools, 48 businesses
and 37 residences. Perhaps through further study and preliminary
engineering, Alternatives 7 and 10 could be designed to minimize the
impacts on the existing parks, such as the Ivy Creek Nature Preserve
(#10) and McIntire Park (#7).

Alternative #6, although not the best in terms of traffic service from
the preliminary traffic screening, appears camparable to Altemnative #7.
Although the aligrment as currently plotted impacts parkland, refinement
of right-of-way requirements and reconfiguration of the adjusment may
mitigate those impacts. Similarly, adjustments to the terminus point
and/or comnection at I-64/250 West could be reviewed in detail in the
DEIS.
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It is recommended, for the above reasons, that Alternatives 6, 7, 10, 11
|

and 12 be evaluated in greater detail during the DEIS phase of this

project.

The only alternative along the existing Route 29 corridor which appears
to accommodate future (2008) traffic is the 10-lane expressway,
Alternative #9. This alternative is expensive ($185.8 million), plus it
takes 36 business and considerable cammercial property. Additional
engineering and analysis may show ways to reduce the costs and impacts of
Alternative #9; therefore, it is recommended that alternate #9 also be
evaluated further during the DEIS process.

In summary, the following six alternmatives, plus the Base Case, are
recamended for further consideration during the next phase of this
project:

o Alternative 6

o Altermative 7

o Alternative 9 (10-lane expressway)
o Alternative 10

o Alternative 11

o Alternmative 12.

Itisinportantthatﬂwrecamerdatiomsofthepmjectswyl‘eambe
consideredinthecontextofthenextphaseofﬂmesuﬁy,thebraft
Envirommental Impact Statement. At that stage, the candidate huild
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alternatives selected for further study will be perceived as alternative
corridors, not specific alignments. While the level of detail to date
has determined that the basic aligmnments plotted on the 1"=600’ mapping
appear to be the best, more analysis will very likely identify other
paths which would further reduce impacts to the enviromment and/or
engineering conditions.

misfle)dbilityinmkingadjusmntstoﬂxealigIMPathisapttobe
especially useful near major interchange areas, where more detailed
attention to turning movements and associated geametrics may require
shifts in location both of the proposed route and existing roadways.
Similarly, greater attention from the natural envirommental perspective
may suggest alternate routings to reduce impacts.

During the DEIS, more attention will also be paid to mitigating
unavoidable negative impacts. Such a level of detail was not practical
for assessing twenty-seven alternatives, especially where later
adjoirment shifts were likely. Mitigation actions could include reduced

right-of-way widths in sensitive areas.
B. DESCRIPTION OF OONCEPTUAL AILTERNATIVES

The 27 conceptual alternatives that survived the initial Step One

screening process and were evaluated in more detail in Step Two are

shown in Figure 2. The alternatives are described in the following
paragraphs.
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Altermative 1. Far' eastern, comnects Route 29N approximately 400/
north of the Greene/Albemarle County line, crosses Route 20 east of
Stoney Point, crosses Route 22 south of Cismont, ends near interchange of
I-64 and Route 616. 16.1 miles.

Alternative 1A. Far southeastern, extends Alternative 1 south of I-64
from interchange of I-64 and Route 616, continues west of Boyd Tavern,
crosses Route 729 approximately 2000’ south of Route 53, goes due
southwest, crosses Route 20 north of Camp Viewmont, continues southwest
connecting at Route 29S near Route 708. 33.6 miles.

Alternative 2. Near eastern, connects Route 29N south of Route 641,
parallels the east side of Route 600, crosses Route 784 west of Stoney
Point, parallels Route 20 to the east, parallels or replaces Route 250
east and connects at I-64 and Route 250E interchange. 13.2 miles.

Alternative 2B. Near southeastern, extends Alternative 2 from I-64 at
Route250EnearPc\ntops sklrtsCarter’sMa.mtamtotheeastkeepseast
of transmss:.m lines, crosses Route 53 east of Route 795, crosses 20
north of Camp Viewmont, continues southwest connecting at Route 29S near
Route 708. 29.1 miles.

Alternative 3. Near eastern, connects Route 29N approximately one
mile south of Route 641, parallels Route 600 to the west, crosses Route

20 near intersection of Routes 649 and 20, parallels Route 20 to the
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east, parallels or replaces Route 250 East and connects at I-64 and Route
250E interchange. 12.5 miles.

Alternative 3B. Near southeastern, extends Altermative 3. See
Alternative 2B. 28.4 miles.

Alternative 4. Near eastern, connects Route 29N approximately one
mile south of North Fork of the Rivanna River, crosses intersection of
Flannigan Creek and Rivamna, crosses Route 20 near the intersection of
Routes 649 and 20, parallels Route 20 to the east, parallels or replaces
Route 250 East, and connects at I-64 and Route 250E interchange. 10.3

miles.

Alternative 4B. Near southeastern, extends Altemative 4. See
Alternative 2B. 26.2 miles.

Altermative 5. Near east, connects Route 29N near Route 649, crosses
Route 643 on mt side of Proffit, intersects North Fork of the Rivanna
River near Redbud Creek, crosses Route 20 North of Route 769, parallels
m 20 to the east, typing in to Alternatives 2,3, and 4. 8.1 miles.

Alternative SB Near southeastern, extends Altemative 5. See
Alternative 2B. 24.0 miles.

Alternative 6. Near eastern, connects Route 29N near Route 649,

Crosses Route 643 to the west of Proffit, parallels Southern RR southward
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to north of Route 63, crosses and provides interchange at Routes 20 and

2[50E, conmnects along I-64 near sewer plant. 8.9 miles.

Alternative 7. Near eastern, connects Route 29N near Route 649,

crosses Route 643 on west side of Proffit, parallels RR to Route 250E
(Meadowcreek Parkway). 7.2 miles.

Alternative 8. Eight lane Route 29 Corridor Expressway concept,
beginning south of South Fork of the Rivanna River and extending through
Routes 29/250 interchange. 3.3 miles.

Alternative 9. Ten lane Route 29 Corridor Expressway concept,
beginning south of South Fork of the Rivanna River and extending through
Routes 29/250 interchange 3.3 miles.

Alternative 10. Near western, connects Route 29N north of Route 631,
travels southwest, oconnects with northwest end of Route 657, and
reconstructs interchange at the Route 250W/Route 29 bypass. 5.2 miles.

Alternative 11. Near western, connects Route 29N approximately 4000/
south of Route 649 south of the airport, crosses intersection of Routes
743 and 643, continues southwesterly crossing the Rivanna Reservoir near
Naked Creek, continues south crossing intersection of Ivy Creek and
Jumping Brook Creek, parallels Ivy Creek, veers to southeast crossing
Route 654 approximtely 3000’ west of intersection of Routes 654 and 656,
and reconstructs interchange at the Route 250W/Route 29 bypass. 8.7
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miles.

Alternative 12. Near western, connects Route 29N approximately 2000/
south of North Fork of Rivanna River and north of airport, then travels
southward toward the Rivanna Reservoir, near Naked Creek and then links
with Alternmative 11 to the interchange at Routes 250W/29 Bypass. 10.6
miles.

Alternative 13, Far western bypass, connects Route 29N approximately
2000’ south of North Fork of Rivanna River, north of airport, similar to
Alternative 12, after crossing Rivanna Reservoir goes southwest
paralleling Jumping Brook Creek to intersection of Routes 601 and 658,
south to intersection of Route 250W approximately 1000’ west of
intersection of Routes 250W and 677, connects I-64 near Route 637. 14.0
miles.

Alternative 13C. Far western, extends Alternative 13 south of I-64.
Framn I-64 near Route 637, travels south across Ragged Mountain, and

connects with Route 29S near the Hardware River. 19.3 miles.

Altermative 13D, Far western, extends Altermative 13 south of I-64
near Route 637, travels south across Ragged Mountain, and connects with

Route 29S near Route 712. 19.6 miles.

Alternative 14. Far western, comects 29N one mile south of
Ruckersville, going in a southwest direction west of Advanced Mills,

10
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crossing 663 east of intersection of 663 and 664, south towards
intersection of 601 and 676 to intersection of 677 ard Ivy Creek,
connecting at intersection of I-64 and 637. 19.5 miles.

Alternative 14C. Far western, extends Altermative 14 south of I-64.
See Alternative 13C. 24.8 miles.

Alternative 14D. Far western, extends Altermative 14 south of I-64.
See Alternative 13D. 25.1 miles.

Alternative 15. Far western, connects Route 29N "1 mile south of
Ruckersville, going in a southwest direction west of Advanced Mills,
going south towards intersection of Routes 601 and 676, east of
Owensville, west of the Routes 676 and 677 intersection, connects I-64

approximately 2000’ east of interchange of I-64 and Route 708. 20.2
miles.

Alternative 15C. Far western, exterds Alternative 15 south of I-64.
See Altermative 13C. 25.5 miles.

Altemative 15D. Far western, extends Alternative 15 south of I-64.
See Alternative 13D. 25.8 miles.

11




C. EVAIIATION FACTORS

During Step Two, a listing of 65 evaluation factors was developed with
the assistance of the Joint Task Force, a group consisting of officials
from the City of Charlottesville, County of Albamarle and University of
Virginia. The quantifiable factors were grouped under four general
headings:

o Traffic

o Socio - Econamic Enivrorment

o Natural Envirorment

o Engineering

The following paragraphs describe the evaluation factors used to screen
the 27 conceptual alternatives.

1. Traffic

Apreliminaryscreeningmethodologywasused,asdescribedinthe
following explanations of the matrix factors. It is important to note
that the MinUTP model will be utilized for DEIS analyses. It will be

[

"
¢

i’.
‘l

calibrated for existing traffic and run then with future land use, travel
patterns and networks, will be utilized for DEIS analyses.

a. Facility Ievel of Service (I0S) - The level of service

anticipated on the main line of each facility based on VDOT 2008 traffic
forecasts. For each bypass alternate, 10S C was assumed. The goal was to

12
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design the bypass to operate at a I0S C or better. For the expressway
and base alternates, the I0S was calculated for the main line using VDOT
2008 traffic forecasts, and represents the worst case or highest 10s
found along the main line, excluding the service roads.

b. I0S on Route 29 at Rio Road - The IOS at the intersection of Route
29aniRioRoadwiththecorBtnlctimofeaduofthebypassaltematos,
assuming the diversion of same portion of local, coammiter and through
traffic. For the expressway altermatives, the I0S was calculated for the
service road at the Rio Road intersection. The VDOT 2008 traffic
forecast assumed construction of the Meadowcreek Parkway.

c. IOS on Route 29 at Hydraulic Road - Same as b above except for
intersection location, Hydraulic Road rather than Rio Road.

d. Percent diverted fram Route 29 at Hydraulic Road - The percent of
traffic diverted for the critical section of Route 29, immediately north
of Hydraulic Road. The amount of diverted traffic was calculated by a
camputer assigmnment to alternate highway networks camprised of the
existing system without Meadowcreek Parkway, and with the addition of
each bypass alternative separately. The assigrment was an all-or-nothing
assignment based on minimm travel times. Route 29 through trips were
assignedtoe_achbypassevenwherethetxaveltimeforthebypass
exceeded the travel time along existing Route 29.

13



S N N Em

e R .
. H

B ’ - - -'~ -’
- ” ‘

'

© Iocal traffic is defined as internal-internal traffic, trips with
!

both trip origin and destination within the study area. ‘

o Commter traffic is defined as intermal-external traffic, trips
going to or from the study area with either an origin or destination
outside the study area.

o) Ihrough traffic is defined as external-external trips, traffic
traveling through the study area without stopping.

o Total traffic is the percent of total (local, commter, plus
through) traffic diverted from the critical Route 29 section north
of Hydraulic Road.

e. PercermdivertedfrmmmetstreetatBamcksRoad-meanumtof
= THELR diverted lrom kmmet Street at Barracks Road
traffic diverted from Emmet Street, north of Barracks Road, based on the

all-or-nothing assigmment discussed in d above.

2. Socio-Econamic Envirorment

The following describes the methodology and criteria used to quantify
socio-econamic impacts of the Route 29 bypass alternatives around
Charlottesville. For this quantification process, 1"=600’/ CADD plotted
maés showing preliminary engineered aligmments, 1"=600’ enlargements of
USGS topographic maps, ADC and local street maps, 1"=600’ 1986 aerial
photographs, 1"=2000’ 1988 aerial photographs and 1986 Albemarle County

14
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tax and zoning maps were utilized in conjunction with field research.
Additional resource material is discussed below. | Calculations of
acreage and impacts assumed a 300’/ right of way, 150’ on either side of
the plotted centerlines, and generalized intersection configurations.

a. Archeological sites - The archeological analysis included the
following factors:

o Known archeological sites, taken or within 1/4 mile: Iocations for
known archeological sites, both historic and prehistoric, were
cbtained by reviewing the site files at the Virginia Division of
Historic Iandmarks (VDHL) in Richmond, Virginia. United States
Geological Survey (USGS) maps with the location of all known
historic and prehistoric sites were provided by the Virginia
Department of Transportation (VDOT).

o High Potential for prehistoric archeological sites: Areas of high
potential for prehistoric archeological sites were determined using
Jeffrey Hantmann’s (1985) envirommental predictors of prehistoric
site locations. These predictors inc'luded distance from drainages
(not more than 918 feet), elevation above drainages (not more than
80 feet) and association with four soil types (Congaree, Cecil,
Davidson and Cecil Hilly). These variables include locations with
up to 80 percent of the archeological sites in the county. The
linear feet within the right-of-way corridor which possessed all
three characteristics was totaled and multiplied by the width of the

15




corridor (300 feet). The number of équare feet was then converted
|
to acres ard totaled by conceptual alternate.

o High potential for historic archeological sites: Areas of high
potential for historic \ archeological sites were determined by
plotting historic roads on USGS topographical maps for the project
area. Sources for the locations of the historic roads included maps
at the Virginia Division of Historic Landmarks, and three additional
historic maps of Albemarle County, Virginia (Gilmer 1864, Peyton
1875, and Massie 1907). At the intersection of historic roads and a
conceptual alternate, 500 feet of the corridor to either side of the
intersection was designated the high potential area. The number of
linear feet was totaled and miltiplied by the width of the corridor
(300) feet. The mmber of square feet was then converted to acres
and totaled by conceptual alternate.

b. Businesses: Businesses included non-residential structures used for
camercial activity, such as gas stations, country stores and office
buildings. Existing businesses were determined from field surveys. If
several businesses were located in one building, each company was
counted as a separate business.

C. Business Access Relocated: The mumber of commercial (business)

access points which must be relocated to permit construction of each

alternative.
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d. Cemeteries: Cemeteries included large public cemeteries and also
small family plots identified cﬂ’x the USGS quads.

e. Churches: Churches included places of worship identified from USGS
quads and fram a local church directory. Future unbuilt church sites
were not included.

f. Commercial and Industrial Area (Existing): Business acreage within
the 300’ right of way was determined from the 1"=600’ USGS quads and
from aerial photos and tax maps. Existing business areas included tracts
of land with current activity.

g. Commercial and Industrial Area (Zoned): These areas were identified
from County tax and zoning maps. Business acreage within the 300’ right
of way and interchange locations were estimated from the 1"=600’ USGS
quads.

h. Cammercial and Industrial Iand Designated in the Camprehensive Plan:
These areas were identified from the 1982 Albemarle County Comprehensive

Plan. The 1988 proposed revisions to the County Camprehensive Plan were
also considered.

i. Historic Sites - Historic Sites included the following factors:

17




National Register listed, eligible, or potentially eligible historic
sites, taken or within 1/4 mile: Sites on the National Register or
declared eligible to the National Register of Historic Places by the
State of Virginia, as noted by VIHL and the National Register, were
listed. Potentially eligible historic sites were identified through
a field survey of each alternate. Structures older than 50 years
were considered historic in accordance with the criteria of the
National Register of Historic Places. All historic structures
located through the field survey were evaluated for potential
eligibility to the National Register.  Listed, eligible, and
potentially eligible sites were totaled for each alternmate.

Other sites, taken or within 1/4 mile: A list and map of previously
known historic sites was obtained from the Virginia Division of
Historic Iandmarks. Another list was cbtained from the field survey
of all altemates. Those structures which did not fall into the
category of National Register 1listed, eligible, or potentially
eligible were considered to be "other" historic sites and were
totaled for each alternmate.

National Register Potential Historic Districts, within 1/4 mile:
Potential districts were identified through an examination of the
site files of the VDHL and through the field survey. The mmber of
individual potential districts through which an alternate passed
were totaled by alternate.

18




o National Register historic sites, listed or eligible: The number of
acres taken by an alternate fram any National Register site which
was already listed, or declared eligible for listing, was totaled by
alternate. Acres were determined by measuring the linear feet and
multiplying that figure by the width of the corridor. The mumber of

Ly
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square feet was then converted to acres.

o Nati ister ial) Historic Districts: The muber of
acres taken by each corridor which passed through a potential
district was totaled by alternate.

..i i iii. TN

o National Register listed viewsheds, within 1/4 mile: The National
Register files for Albermarle County were examined and no viewsheds
exist within 1/4 mile of any alternate.

j. Major Medical Facilities: This category encampasses only hospitals.
Clinics, medical offices, and mursing hames are not included.

K. Neighborhoods (number traversed): Neighborhoods generally were
defined as a contiguous grouping of 10 or more residences, not including
farmhouses. Scattered development along the roadside was not considered
a neighborhood. Neighborhoods were identified from USGS quads and aerial
photos.

1. Parks: All public parks were included. This category does not

encompass private clubs, nature conservancies, agricultural/forestal

19




. : . t

PR " pos . e

[r——

-

districts, or any natural areas that are privately owned.

m. Other public/recreation areas: This category included public or

semi-public land used for recreational purposes, such as golf courses,
canpgrourds, YMCA, etc.

n. Residences: Potential residential buildings were initially
identified from the black squares on the USGS topographic maps. Areas
within 1/4 mile of the aligmments were examined on the 1"=600’ aerial
photos to identify buildings not shown on the USGS quads and buildings
shown on the USGS quads but no longer standing. County aerial
photography (Dec. 1986) and tax maps were also examined; when two or more
buildings were located on a single property, only one was generally
counted as a residence and the others were assumed to be barns or
auxiliary buildings. In a number of areas, buildings were field checked
to determine if they were residences. More recent February 1988 aerial
photos (1"=2000’ contact prints) were also checked to identify any areas
of new residential development not shown on the December 1986 aerial
photos. Numbers of apartment and condominium units were counted as
individual residences. Each mobile hame identified on aerial photos was
counted as a residence.

o. Residential (existing) (acres): Residential acreage was estimated
when a house was I@ted within the right of way (within 150’ of the
alignment centerline as plotted on the CADD sheets) or at interchange
locations. For existing residences, only the portion of the lot within

20
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the right of way was counted. Residential lots without houses were also
counted if they were in a platted subdivision with houses on other lots.
For farms and large estates, only the land in the vicinity of the
residence was counted as residential.

B Residential (zoned) (acres): Residential zoned areas were

identified from the 1986 County tax and zoning maps. Residential zoned
areas within the 300’ right of way and intersection rights of way were
determined from the 1"=600’ USGS quads.

d. Residential land designated in Comprehensive Plan: This was
identified from the 1982 OCounty Coamprehensive Plan. Acreage was
included only for residential land within the rights of way of the
proposed aligments. The 1988 proposed revisions to the County
Camprehensive Plan were also considered.

xr. Schools: Schools included all public and private school buildings,
including wvocational schools and technical learning centers. New
schools constructed or under construction verified by field research
were included.

s. Major street crossed: Major streets were routes designated as
Federal Aid interstate, primary and urban systems on the county highway
map. Tenm.m:s points of the aligmments were not counted; this category
refers only to roads that were traversed.
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t. Minor streets crossed: Minor streets included those roads not
listed as Federal Aid interstate, primary or urban roads on the county
highway map. Minor streets did not include routes identified with dashed
lines on the USGS quads. Terminmus points of the aligmnments were not
counted; this category refers only to roads that were traversed.

3. Natural Enwviroment

The following natural environmental factors were evaluated.

a. Agricultural and Forestal Districts: Tax Maps and Agricultural and
Forestal boundaries were obtained from the Albemarle County Planning
Department. The following districts were considered: Totier Creek,
Hutton, Eastham, Blue Run, Kewick, Kinloch Moorman’s River, Hardware,
Jacob’s Run, Panorama and Carter’s Bridge. Acreage was calculated for
district land located within each 300/ wide aligrment.

b. Bridge structures over Rivanna Reservoir and it’s major tributaries:
All crossing of the South Fork Rivanna River Reservoir and it’s major
tributaries, within one mile of the reservoir, were counted and measured
an USGS 1:24,000 quadrangle topographic map sheets. Measurement of
bridging distance included from the water’s edge to the adjacent 20-foot

contour line.

c. Farmland: Aligmments were transcribed onto USGS 1:24,000

quadrangle map sheets. Measurements of all non-green areas within the
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300-foot wide aligmments resulted in an estimate of the farmland
intersected by the aligmments. An actual terrain-walk would verify the
classification of farmland or forested.

d. Prime Farmland Soils: Aligmments were transcribed onto US
Department of Agriculture Soil Survey maps for Albemarle County. Prime
Farmland Soils (as defined by the USDA) were measured along each
aligmnment. Prime Farmland Soil data was not recorded for the aligmments
located in Greene County.

e. Floodplains: FIRM maps (Flood Insurance Rate Maps published by the
National Flood Insurance Program) were used to locate the 100~year flood
boundaries within the study area. Area classified as Zone A (100-year
flooding) were transcribed onto the USGS 1:24,000 quadrangle map sheets.
Measurements were obtained along each aligmment that passed through a
Zone A area.

f£. Major Stream Crossings: Streams, depicted as peremnial on the USGS

1:24,000 quadrangles, were counted when an aligmment crossed such type of

water flow.

[- & Conservation Easements: Conservation easements include rights of
way through properties that were approved by the Albemarle, Virginia
Outdoors Foundation as open space easements and properties owned by the

Nature Conservancy. It does not include agricultural/forestal districts.
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h.  Rare and Fndangered Species: There are no rare and endangered
species indigenous to Albemarle County. The Harrisonburg Cave Bat doé
migrate through Albemarle County; however, it is not included in this
category.

i. Scenic Roads and Rivers Crossed: The Rivanna River, SE of
Charlottesville, is the only scenic river (effective July 1988) of
concern in the study area. Two aligmment segments cross the Rivanna
River along this designated area. There are five scenic roads in the
study area: Route 20 N, Route 20 S, Route 22 N, Route 250 W, and Route
601 W of Ivy Creek

j. Unique Habitats: No unique habitats have been identified.

K. Reservoir Watershed (acres): Aligmments within the South Fork
Rivanna River Reservoir watershed were measured and recorded. Reservoir
watershed boundaries were cbtained fram the Albemarle County Planning
Department.

1. Wetlands (acres): Perennial streams (as depicted on USGS 1:24,000
quadrangles) were considered to have an associated wetlands area. An
estimate of the wetlands area was determined using the distance between

~the contour lines adjacent to each side of the stream.

m. Woodlands (acres): Aligrments were transcribed onto USGS 1:24,000
qQuadrangle map sheets. Measurements of all areas depicted by green ink,
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within the 300-foot wide aligmnment, constituted woodlands.' An actual
terrain-walk would verify the classification of farmland or fémted.

The following factors were considered under the general category of

a. Total Iength (miles): The total length of each alternative measured
along the centerline from terminus to terminus.

b. Construction Cost ($ millions): The total estimated construction
cost, excluding right-of-way cost, was developed using a three step

process.

First, each bypass alternative as developed at 1"=2000’ on the USGS
mapping was, in turn, conceptually engineered; i.e. base grades and
curves were applied at VDOT standards. Profiles were prepared. Secord,
unit cost factors were developed for the structures, roadway, earthwork,
interchange areas ard incidental items. Finally,. quantities of each item
were determined and multiplied by the unit cost to determine final
construction costs.

For the construction elements associated with the new location
altermatives, a typical section for a four lane divided rural principal
arterial was developed based on VDOT Standards (GAYEST-1). Horizontal

25




- .
3 .

N N N .

an -l

'
P

Building - $50/sf

|

Beyond I-64: ILand - $200,000/ac

Building $50/sf

d. Engineering Cost ($ millions): The total estimated engineering
cost was estimated at 12 percent of estimated construction costs for the
new location altermatives. For the expressway options, given the more
difficult relationships of oconstruction sequencing and staging, a 15
percent factor was used.

e. Total Costs ($ millions): The total estimated cost including right-
of-way, construction and engineering costs.

) Average Cost/Mile ($ millions): The total cost divided by the
length of each alternative.

g. Interchanges: The mumber of interchanges along each aligmment. For
this stage, all Federal aid system routes were assumed to received an
interchange. Except attermirmséoints, diamond interchanges were
applied.

h. Tunnels: The estimated mmber of tunnels required.

i. cuts/fills Over 80 feet: The length, in feet, of cuts and fills
over 80 feet high. This measure was intended to approximate the
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significance of earthwork involved as may relate to engineering and
f

aesthetic considerations. !
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BASE CASE 1 2 3 ’ s 6 7 8 ?
EARTHWORK $1,645,200 24,400 31,800 929,100 31,300 $21,000 $17,100 99,800 6,137,544  $7,206,481
ROADNAY $13,934,740 33,200 925,600 825,900 20,200 $15,000 $18,400 $15,200 48,472,296 30,569,939
TUNNEL 963,000
MAJOR STRUCTURES $62,000 982,300 483,800  $59,400 944,900 $35,800 921,800 $73,690,159 $80,423,%80 -
INTERCHANGES 90,200 7,600 $7,600 47,600 47,600 97,600  $3,400
o TOTAL $13,600,000 $192,800 $147,300 $144,400  $118,300 489,300 $78,900 52,200 $130,300,000 $138,200,000
[}
0
10 1 12 13 14 15 A B c D
EARTHWORK $7,900 911,800 $13,700 $20,200  $27,100 $32,700 430,700 429,000 12,300  $11,800
ROADNAY $11,200 $18,700 $22,400 28,500  %41,200 43,200 $38,100 433,400 $10,800  $11,%0
TUNNEL $77,500 $77,%00
MAJOR STRUCTURES $12,300 921,800 $33,200 62,700  #39,400 633,100 933,600 932,800 922,600 422,700
INTERCHANGES $7,400 48,400 98,400 9,500 49,600 $10,500 49,800  $4,200 45,400 $5,400
TOTAL $38,800 440,700 $77,700 $121,000  $137,300  $139,600  $191,700 $196,900 #51,100 m:;;.
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CONSTRGCTION COSTS
BOBILIZATION: 600,000 5,000,000 35,050,60(
SITE WoRL:
Construction Survey 150,000 600,500 806,00
4 Field Office 40,000 140,600 140,00
o Clear & Grub 120,000 486,606 680,60
l Denclition 125,000 535,000 685,00
Excavation 800,000  Z,776,000  3,270,00
. Drainage 1,250,000 4,700,000  4.950.00
Pavenent 4,500,000 6,446,000  3.316.0¢
Barriers 2,150,000  2,150.6(
Incidentals 600,000  5.000.000 5. 300.0¢
r- Traffic Signals 625,000 625,000 825,0
Traffic Signs 120,000 500,000 300.9
Lighting 986,000  3,550.000  3,550.0
Landscaping 300,000 1,200,000 1,400,0
- Erosion/Sediment Control 100,000 409,000 4000
l NATNTENANCE OF TRARFIC: 1,500,000 4,700,000  4.700.(
1 STROCTORES:
l Bridges 31,480,000  34.460,
Special Lighting 6,000,000  6.700,
, Betaining Walls 20,800,000  20.800,
l SOBTOTAL: 11,810,000 99,050.000 105.220,
CONTINGENCY: 1,790,000 18,750,000 20.3890,

OTAL CONSTROCTION COSTS 13,600,000 118,800,000 126.200

BNGINEERING DESIGH &
CONSTROCTION MANAGEMENT 2,000,000 17,866,000 16,900

BIGHT-OF-WAY COSTS:
band 1,100,000  11.656,000 21,24t

[aprovesents 0 3.33T.800 T.4%
B/¥ Total 1,100,060 14,402,000 28.70
PROJECT T0TAL 18,700,000 ‘163.000.000 185.30

BOTE: BASE CASE WITH ACCESS BOADS DOES NOT INCLUDE RONW COSTS OF ACCESS BOADS.
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BASE CASE
UNIT COosT
CONSTRUCTION COSTS UNIT QUANTITY PRICE $
MOBILIZATION: Lump Sum 600,000
SITE WORK:
Construction Survey Lump Sum 150,000
Field Office Lump Sum 40,000
Clear & Grub Acre 15 8.000 120,000
Pavement Demolition Square Yard 100,060 1.25 125,000
Kegular Excavation Cubic Yard 160,000 5 800,000
Drainage Linear Foot 16,600 75 1,250,000
Pavement:
At Grade Arterial Linear Foot 16.600 235 3,800,000
Turning Lanes Linear Foot 11,400 35 400,000
Misc. Pavement Lump Sum 200,000
Incidentals Lump Sum 800,000
Traffic Signals Each 5 125,000 625,000
Traffic Signs Lump Sum 120,000
Lighting Linear Foot 9,800 100 980,000
Landscaping Lump Sum 300,000
Erosion/Sediment Control LumpSum 100,000
MAINTENANCE OF TRAFFIC: Lump Sum 1,500,000
SUBTOTAL: 11,810,000
CONTINGENCY (15%): 1,790,000
TOTAL CONSTRUCTION COSTS 13,600,000
A-5
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MOBILIZATION:

SITE WORK:
Construction Survey
Field Office
Ciear & Grub
Pavement Demolition
Building Demolition
EKegular Excavation
-Borrow Excavation
Drainage
Pavement:

Expressway/Frontage Rds

Slip Ramps

Turning Lanes

Ramps

Misc. Pavement
Barriers
Incidentals
Traffic Signals
Traffic Signs
Lighting:

Expressway

Frontage Roads, etc.
Landscaping
Erosion/Sediment Control

MAINTENANCE OF TRAFFIC:

STRUCTURES:
Bridges:
Local Roads Over
Viaducts
Bridge Rework
Under Bridge Lighting
Fetaining Walls

Square Yard
Cubic Foot
Cubic Yard
Cubic Yard
Linear Foot

Linear Foot
Linear Foot
Linear Foot
Linear Foot
Lump Sum
Linear Foot
Lump Sum
Each
Lump Sum

Linear Foot
Linear Foot
Lump Sum
Lump Sum

Lump Sum

Square Foot
Square Foot
Square Foot
Linear Foot
Square Foot

A-6

60
320,000
675,000
540,000

12,000
21,150

18,380
7,000
12,000
2,000

18,430
5

19,000
22,000

240,000
72,000
2.640
2,000
320,000

8,000

- o —————————— s e i o = A . = - - - . - > - . A " - Y WS Y Mo Mm W e - w - wm e e me e mm  m = = D s M e T e M e o we e M e = ee e =

5,000,000

500,000
140,000
480,000
400,000
135,000
2,700,000
70,000
4,700,000

7,250,000
350,000
400,000
140,000
300,000

2,150,000

5,000,000
625,000
500,000

1,900,000
1,650,000
1,200,000

400,000

4,700,000

21,600,000
§,360,000
500,000
6,000,000
20,800,000

89,050,000

12,750,000




l TABIE A - 7
i QONSTRUCTION OOST ESTIMATE
TEN IANE EXPRESSWAY
[ o e o e o e e e o o o e e = e e oo e e e e e e = e e o 5 et e e ez e e oo e e e e e e '__
' UNIT COST
CONSTRUCTION COSTS UNIT QUANTITY PRICE $
i MOBILIZATION: Lump Sum 5,000,000
SITE WORK:
. Construction Survey Lump Sum 600,000
Field Office Lump Sum 140,000
Clear & Grub Acre 85 8.000 680,000
) Pavement Demolition Square Yard 340,000 1.25 425,000
- Building Demolition Cubic Foot 1,300,000 0.20 260,000
' Regular Excavation Cubic Yard 640,000 5 3,200,000
Borrow Excavation Cubic Yard 12,000 6 70,000
Drainage Linear Foot 21,150 234 4,950,000
) Pavement:
Expressway/Frontage Rds Linear Foot 18,380 439 8,070,000
Slip Ramps Linear Foot 8,000 50 400,000
-~ Turning Lanes Linear Foot 12,000 33 400,000
Ramps Linear Foot 2,000 69 140,000
Misc. Pavement Lump Sum 300,000
Barriers Linear Foot 18,430 117 2,150,000
r Incidentals Lump Sum 5,300,000
' Traffic Signals Each 5 125,000 625,000
Traffic Signs Lump Sum 500,000
- Lighting:
£ Expressway Linear Foot 19,000 100 1,900,000
' Frontage Roads, etc Linear Foot 22.000 75 1,650,000
Lardscaping Lump Sum 1.400,000
. Ercosion/Sediment Control Lump Sum 400,000
' MAINTENANCE OF TRAFFIC: Lump Sum 4,700,000
£ ATFHCTURES:
tridges:
i.ocal Roads UOver Square Foot 273.333 90 24.600,000
Viaducts Square Foot 72,000 130 9.360,000
¢ Eridge FRework Square Foot 2,640 190 500,000
' Cnder Bridge Lighting Linear Foot 2,000 3,350 6,700,000
Fetzining Walls Square Foot 320,000 65 20,800,000
' SUBTCTAL: 105,220,000
CONTINGENCY (20%): 20,980,000
' TOTAL CONSTRUCTION COSTS 126,'200.000
l A1
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