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A EASTERN PLANNING INITIATIVE
CHNICAL REPORT

Eastern Planning Initiative (EPI) is a
ntegrated land use and tfransportation
an area that includes the City of
tern two-thirds of Aloemarle County, the
>ene County, and all of Louisa and
gure 1). The Thomas Jefferson Planning

(TJIPDC) and the Charlottesville
y Organization (MPO) conducted the
upport through a Transportation and
>m Preservation (TCSP) grant from the
inistration (FHWA).

son Planning District are not satisfied with
f  development patterns and  the
ns that are appropriate for those
. In particular, it has been difficult for the
sus on how to address congestion on the
1fo and out of Charlotftesville. Some are
proposed extension of the US 29 Bypass
| near Barracks Road to just south of the
ns on US 29 north of the Rivanna River,
anes to building parallel frontage roads,

widespread  support. Increasing
fic volumes to the east of Charlottesville
on to consider solutions in that areq,
froversial bypass.

ith proposed roadway improvements
n by the MPO to other types of
ements, most notably light rail fransit.
egion’s size and land use densities might
light rail transit, there was an interest to
could be feasible if future development
riented. To make the determination, the
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region sought an integrated land use and transportation
planning study. Furthermore, recognizing the lack of
infegrated land use and transportation planning tools suitable
for small urban and rural communities, the region proposed
developing the needed tool and using it in the planning effort.

The EPI had two phases, the first being the development of the
infegrated land use and fransportation planning tool and the
second the development of a land use and fransportatfion
plan. The second phase was divided into three major tasks:

e Developing an inventory of existing land uses and
transportation conditions in the study areq,

e Working with the public to envision new community designs
and regional land use patterns, and

e Evaluating the alternatives against a trend-line scenario
and each other to determine the preferred course of
action.

The TJPDC created an Advisory Committee to provide policy
direction for the EPI. The Committee met nine times during the
course of the study, with four meetings being workshops open
to the pubilic.

This report is one of five documents prepared for the EPI. It
details the technical analysis conducted for the study and is
written for those wanting to know more about the analysis and
assumptions made.

The EPI Brochure is a fold out summary of the EPI findings and is
designed for widespread distribution. The EPI Summary Report
is a policy-oriented document written for decision makers and
others wanting to know more about the EPI. It provides an
overview of the study processes, presents details of the
preferred land use and fransportation vision and lists the policy
actions needed to implement the vision.

A handbook is available for other regions wanting fo use the
EPI's tools and processes, and the integrated land use and
transportation planning model (CorPlan) that was developed
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e study is available with a user’'s manuall
s and planners wishing to apply the
regions. All of these documents are
DC and FHWA.

1 a summary of the how the Community-
nning (CorPlan) model was developed.

development of the regional land use
1g section discusses the development of
Jdel and the transportation improvements
use scenarios. The final section presents
ernatives.  This report does not provide
EPI's implementation strategies.  That
> in the Brochure and Summary Report.

| was developing the CorPlan modeling
ly develop regional land use scenarios
four-step travel demand model. Once
ork was developed, existing data was
1. The calibrated model was then used
Scenario from which alternative future
ited.

ped in an Excel spreadsheet, with
CVIEW geographic information system
with scenario building. The model uses
5, referred to as community elements, as
eloping land use scenarios.

= and socioeconomic characteristics
>a assumed for each element (equal to
ith a quarter mile diameter) are entered
s then assign an element to subareas,
s zones (TAZs), and the model multiplies
ristics by the total developable land in
odel totals the subarea information to
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provide information for larger areas. Details of how the model
works are available in the CorPlan User’'s Manual.

Thomas Jefferson Planning District
Eastern Planning Initiative

Map of the Study Area

Figure 1- EPI Study Area
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aments

icture was developed, the project team
ommunity elements in the EPI study area
nents and the location of the elements
shop with the Advisory Committee. Plan
loped for each element from aerial
entories were then created from the
Jstrates the plan graphic for the urban
hile Table 2 summarizes and compares
h of the inventories. The complete set of
=ntories are provided in Appendix A.

n of calibrating the CorPlan model by
conomic and land use estimates with
= data were available for Charlottesville,
employment data were available for the
“h includes Charlottesville and much of
)nly population data were available for

Suburban Rural
Residential Small town
Mixed-use Village
Commercial Residential
Office Mixed-use
Public / institutional Agriculture/forest
Industrial

1 - Community Elements

PO study area.

eas used within the MPO area, while
rouped fo creatfe subareas outside the
e information from Charlottesville was

for calibration. Population and
- the year 1996 were available by TAZ
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from the MPO and 1990 population counts were available
from the Census Bureau via the TJPDC.

Land not suitable for development was netted out from each

subarea using GIS.

The factors used to identify

“undevelopable” places in the EPI area are shown in Figure 3.

The first step of calibration was assigning community elements

fo subareas
based on the field
study conducted
by the project
team and a

community
location map
drawn by the
Adyvisory

Committee. The
second step was
modifying the
inventory  inpufts
and subarea
assignments fo
reduce
differences
between model
estimates and
actual conditfions.

THOMAS JEFFERSON PLANNING DESTRICT
EASTERHN PLAKMING INITIATIVE

czmmundy «lment dagams

==

25 e
Liskay Miwod-Liae — .-
—_ LT

Figure 2 - Urban Mixed-use Community Element Plan Graphic
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Table 2 - Community Element Statistics
bes not include Floor Area Ratio calculations for residential uses. The subtotals shown above are averages for the
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Figure 3 - Undevelopable Land
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nmary of the calibration results. Figure 4
iIssignment  of elements to subareas.
opulation estimates were within ten
| population. Its estimates of land use
within five percent of Charloftesville's
e results reasonably replicate actual
Nt fo note that the actual data used for
ther limited. The calibrated model
>nario for the EPl. From this scenario, all
leveloped.

Elements

shop held in the spring of 2000 had an
nt on and critique the existing elements.
to groups, each reviewing one of the
up reported out af the end of the

e Existing % Base %
F 97,846 15% 97,785 15%
F 937 0% 931 0%
C 479 0% 540 0%
W 35,581 5% 35,537 5%
LT 4,986 1% 5,022 1%
ST 1,397 0% 1,317 0%
D 2,962 0% 2,911 0%
ing 267 0% 316 0%
M 2,768 0% 2,785 0%
"EN 743 0% 825 0%
RK 12,981 2% 12,969 2%
an 160,948 25% 160,939 25%
\C 144,092 22% 144,092 22%
R 349,056 53% 349,066 53%
fal 654,096 100% 654,097 100%
132,273 17% 132,273 17%
fal 786,369 786,370
57,953 54,028 7%
139,233 129,357 -7%
| 18,125 14,758 -19%

CorPlan Calibration Results

Jefferson Area Eastern Planning Initiative Technical Report

Figure 4 - EPI Calibrated Base Scenario

workshop with  very similar suggestions for improving
community design, primarily the suburban elements. The
suggestions were:

Provide a focal point and distinguishable boundaries
e Increase the number and variety of activities

e Make better use of open spaces

e Build at a more human scale

e Make more pedestrian friendly

With these suggestions, the project team prepared an
enhanced set of community elements. Figure 5 illustrates how
the suburban mixed-use element was modified.

Inventories for the enhanced elements were added to the
CorPlan model (the key stafistics for the enhanced elements
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). Housing densities in the enhanced
rre higher than the current suburban
low the urban elements, while non-
re even higher, nearly equal to urban

—

Example of Enhanced Element

CENARIOS

ette of community elements, regional
uilt in CorPlan. The process began with
n's population growth by the year 2050.
the public’s identification of possible
“map game.” Step three translated the
use scenarios using the CorPlan model.
identifying appropriate transportation
f the land use scenarios.
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Future Growth

The MPO uses 20-year population forecasts from the Virginia
Employment Commission (VEC) for its plan updates. The EPI
used the same VEC source to identify a forecast of 330,000
total population in the year 2050 (Table 4). The VEC's
forecasting methodology is available from the TJPDC.

Locality 2000 2020 2050
Charlottesville 40,002 39,495 39,495
Albemarle 81,996 111,008 154,526
Fluvanna 19,704 32,296 51,184
Greene 14,701 23,305 36,211
Louisa 25,407 34,599 48,387
Total: 181,810 240,703 329,803

Table 4 - VEC Population Forecasts

The VEC's county-level forecasts were somewhat problematic
because portions of Albemarle and Greene County are noft in
the study area. In the year 2000, about 87 percent of the total
population of the city and four counties lived in the EPI area. If
this proportion continues to the year 2050, the VEC forecast
could be 13 percent lower for the study area, or around
280,000. Given the uncertainty of such a long-range forecast
and the desire of the project team to reasonably over-
estimate potential impacts, the 330,000 forecast was used.
Several on the Advisory Committee were not comfortable with
the 330,000 forecast, so the project team and Committee
agreed to develop a second forecast that assumed half the
anficipated growth, or a total population of 220,000. Scenarios
were developed using both forecasts.

Current employment in the MPO study area is about 60
percent of population. Recent trends indicate the ratio is
increasing, so the project team assumed total employment
would be around 67 percent of total population, resulting in an
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20,000 for the high forecast and 110,000
~ast.

nmunity type Value
an (red) 6
anced suburban (yellow)
urban (yellow)

Il town (blue)

il (green)

- N W N~

Table 5 - Dot Values

d roughly a square mile area. Red dots
ommunity element types, yellow dofs
1 elements, yellow dots with an “E”
ed suburban elements, blue dofs
vn / vilage elements and green dofs
ential elements.

wnity element inventories was used fo
n dof (Table 5). Parficipants were asked
ation of dots on the map to achieve a
s value represented the high population
d employment forecast of 220,000.

ded info six groups nicknamed after TV
as charged with placing dots so as fo
lowing objectives, which reflected the
/ raised during community discussions of
ation.

>rvation of farms and forests (the “Green
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Maximize the protection of the environment ("“Grizzly
Adams”)

e Maximize ridership on a light rail system (“Petticoat
Junction”)

¢ Maximize land development profits (“The Price is Right”)

e Equitably allocate development to the city and four
counties in the study area (“Let’'s Make a Deal”)

¢ Anficipate the influence of fechnology such as the internet
(“Lost in Space”)

The final dot maps created by the groups were similar
(Appendix C). All groups anticipated growth along the US 29
corridor north of Charlottesville and the US 250 corridor east of
Charlottesville. Nearly all groups anficipated growth in Zion
Crossroads and Ruckersville.  Most groups anticipated some
growth in existing towns and villages. All groups primarily used
urban, enhanced suburban or town/village dots; very few rural
residential and no suburban dots were used.

Creating Land Use Scenarios

The dot maps were entered into a GIS as an underlying layer to
help assign community elements to subareas. The GIS element
assignments were then imported info CorPlan. Refinements
were made to ensure the regional population and
employment totals matched the year 2050 targefts.

Three distinct land use patterns emerged from the dot maps -
the Town Centers, Uban Corel and Core M scenarios. A
fourth scenario was developed fo reflect the extrapolation of
past development frends, which is referred to as the Dispersed
scenario. Figure 6 presents the land use patterns of the four
scenarios assuming the high population forecast. Maps of the
scenarios assuming the lower population forecast and other
information for the scenarios are included in Appendix D.
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Dispersed Scenario

Suburban

% Urban

B Enhancad

Urban Core M Scenario

Urban Corel Scenario

Figure 6 - Land Use Scenarios
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cenario

Advisory Committee, the project team
5 in CorPlan that reflects the adopted
1 the study area (Figure 7). The analysis
lities have planned for more land,
ntial land, than is warranted given the
over the next 20 years (the planning
plans). When aggregated, the plans
n-residential acreage to accommodate
This amount of land exceeds the 2050
ployees.

alysis identified several inconsistencies
ries, most notably along the southeastern
>rn Fluvanna County boundary where
| for low-density residential development
>'s plan for farms and forests.

JELING

formation needed for developing land
ich fransportation improvements could
vel demand model was then used fo
rtation improvements. The first fravel
p is typically trip generation. For the EPI,
/as used to generate trips used in the
p. trip distribution. The next modeling
ad to be developed anew for the EPI.
signing frips to the highway and fransit
afion from this last step was used to
fation scenarios.

es in converting the MPO’s MINUTP
sor TP+, the project feam opted to use
re instead. TRANPLAN and MINUTP are
ompany (as is TP+) and are very similarin
ality.  Transit and highway networks for
2dited in the VIPER software package,
rsion  of MPO’s highway network

Jefferson Area Eastern Planning Initiative Technical Report

Figure 7 - Comprehensive Plan Scenario

straightforward (the transit networks had to be created). The
rest of the MPO’s MINUTP model was easily translated into
TRANPLAN. This section describes the fransportation modeling
steps used for the EPI.

Some Limitations of the Model

The traditional four-step model used to develop transportation
recommendations from the CorPlan land use scenarios has
some limitations that are important to note:

The model does not account for congestion-relieving benefits
from strategies such as infersection improvements, transit-
oriented development, and other TSM or TDM strategies. It
may therefore underestimate the proposed transportation
network’s effectiveness at relieving congestion.

The proposed transportation improvements developed by the
project team were for sketch planning purposes only, and
were not rigorously reviewed for their locations, design, or
community and environmental impacts. This type of review
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way network
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le County. This
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es using a GIS
guide.  Minor
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Figure 9 - Extended Highway Network

the 1-64 east station near Charlottesville
was lowered and the percentage of EE
frips increased when moving the station to
the eastern edge of Louisa County. These
changes reflect the new station’s greater
distance from Charlottesville. The
geographic extrapolations were checked
against factored traffic counts from VDOT
where possible.

The new external station volumes were
then temporally extrapolated from the
year 2020 to the year 2050. Growth rates
that ranged up to 50 percent were used.
The 50 percent increase is equal to the
forecast population growth rate for the
study area. Individual stations were
adjusted based on their locations in the
study area and the proportion of EE trips to
total external trips. Generally, increases
were not as high for stations located in
areas where not much internal growth is
expected, or for stafions where the
proportion of EE trips is high because the
growth in traffic beyond the EPI area is not

expected to be as high as the growth
within.  For example, the 20 percent
growth rate for 1-64 east assumes a low
growth rate in the adjacent area and

most traffic continues to be EE trips.

The final step was balancing EE trips using the year 2020 EE
table as a guide and manually adjusting trip allocations
between stations using a spreadsheet. The 2050 external trip

forecasts are shown in Table 6.

w external stations were estimated using
olation” of external volumes in the MPO’s
the total year 2020 external volume at
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5 Growth 2050 2050IE 2050 EE
ne Factor Volume IEPct. Volume Volume

00 51% 13,000 70% 9.100 3,900
00 21% 23,000 60% 13.800 9,200

)

00  40% 7,000 90% 6,300 700
00  50% 6,000 65% 3,900 2,100
00  50% 3,000 95% 2,850 150
00  18% 26,000 80% 20,800 5,200
00  54% 4,000 90% 3,600 400
00  40% 6,000 80% 4,800 1,200
00  50% 3,000 95% 2,850 150
00  50% 6,000 95% 5,700 300
00  33% 4,000 60% 2,400 1,600
00  42% 25,000 62% 15,380 9,620
00 0% 1,000 96% 960 40
00  50% 3,000 95% 2,850 150
00  33% 4,000 68% 2,720 1,280
00  50% 3,000 89% 2,670 330
00 0% 4,000 95% 3,830 170

Year 2050 External Trips

either socioeconomic or trip end inputs
| demand model. For the EPI, CorPlan
ite frip ends. Trip productions and
lated by multiplying community element
bulation and employment estimates in
s were initially set to match rates used in
NUTP-based trip generation model, then
or the influence of community design on
y and cycling trips. Transit frips were not
el at this stage, but were estimated as a
Modal Choice)

Jence of community design on walking
15 used to factor the trip rates for each
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community type. The research indicates that up to 30 percent
of trips may be shiffed to walking/cycling if complementary
land uses are in close proximity and there is an interconnected
set of paths for walkers and cyclists to use (Figure 10).

These findings led to the element-specific factors that subtract
walking and cycling frips from fotal person trips (listed at the
bottom of Table 2 on page 4). The net productions and
atftractions were then used as inputs to the frip distribution
model. Trip generation outputs are provided in Appendix B.

The CorPlan estimated trip ends were formatted according the
Florida Standard Urban Transportation Modeling Structure
(FSUTMS) available in TRANPLAN. FSUTMS uses the following trip
pPUrposes:

e Home-based work (HBW),

¢ Home-based

shopping (HBS),

30

¢ Home-based
social/recreational
(HBSR),

e Home-based other
(HBO),

EWalk frips
Dfransit rips

20

Percent of Total Trips

e Non-home based
High density / High density / Low density / Low density /

’
mixed-use single use mixed-use single use

o Truck and taxi (TT), Land Use Types

|

e Internal-external  (IE)

and Figure 10 - Community Design and

External-external (EE)) Travel

The MPQ'’s trip purposes align with those used in FSUTMS except
for the home-based non-work (HBNW) purpose, which is an
aggregation of the HBS, HBSR and HBO purpose in FSUTMS.
HBNW trips from CorPlan were allocated to these purposes
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ypical HBS, HBSR and HBO percentages

>f productions and attractions were
\Qrios:

e build out of the vacant land within
=loping areas

ssumes the Dispersed land development
>w population forecast (220,000)

r — assumes the Town Centers scenario
ation forecast

1ssumes the Dispersed scenario and the
recast (330,000)

1 — assumes the Town Centers scenario
lation forecast

— assumes the Urban Corel scenario and
n forecast

1 — assumes the Urban CoreM scenario
lation forecast.

RANPLAN was used to distribute the trip
ctions estimated by the CorPlan model.
friction factors were slightly modified to
‘network area. The MPQO’s HBNW friction
| to the HBS, HBSR and the HBO ftrip
The MPQO's original and the final friction
pendix B.

bdeling chain does not include a fransit
it model. Both had fo be developed for
ban Corel and Urban CoreM scenarios
ned for the Dispersed scenario). INET
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Light rail / priority bus

e S
Y I

Feeder bus >

Figure 11 - Town Centers/Core Transit Network

formatted transit route cards were prepared using the VIPER
sofftware.  In addition, transit only links were added to the
highway network for assumed priority fransit improvements
(light rail and priority buses). The operating characteristics of
the various transit modes and walk and auto access links were
also coded.

Two distinct priority transit service opfions were coded along
the US 29 north and US 250 / I-64 east corridors; light rail fransit
and priority bus fransit (Figure 11). Each improvement assumes
that fransit vehicles will run on dedicated alignments (thus not
competing with traffic). Both assume the same station
locations, feeder bus service and headways. The major
differences between the 1two were the operating
characteristics, with light rail having less dwell time at stations,
higher top end speeds and higher capacities. The transit
network characteristics are shown in Appendix B.

Modal Choice

The FSUTMS multi-path, multi-period, nested logit mode choice
model was used to allocate person trips to highway versus
transit travel modes. The model compares the travel-time and
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>f a trip made via transit versus an
erly evaluate the frip characteristics, an
natfion is made and highway trips from
ided to the highway network to estimate
s. A second mode split determination is
ongested times.

nts and coefficients in FSUTMS were used
"fs. It should be noted that FSUTMS uses
ient to factor mode choice estimates
fransit improvement made (i.e., light rail
e modal choice parameters are shown

ation

wvel demand modeling process assigned
= modal choice model to the highway
rips to the fransit network. The transit
a morning assignment of home-based
Jay assignment of all other internal trips.
the assignments provide statistics, such

—— gy =8

‘l".\-ﬂ'l'l‘.i-.t— =

US 29 North of Rivana
} (Widen to 6 lanes) =
25,000 per day

Meadow Creek Pkwy.

(New 4 lane arterial) =
25,000 per day
[sr20 |
ig—1 (Widen to 4 lanes) =

18 000 | 18,000 perday | day

Level of Congestion
e Il High

[  Moderate

B Low

-

MPO 2015 Volumes and Congestion
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as daily vehicle miles of travel and hours of delay, with which
to compare alternatives. The reports are listed in Appendix B.

TRANPLAN Checking

CorPlan’s base scenario estimates a total population of
around 122,000 in those subareas where the MPO and EPI
study areas overlap. The MPQO’s 2015 forecast is around
123,000 in the same overlapping subareas, suggesting that
results of the two forecasts should be reasonably close. Figures
12 and 13 present the volumes and congestion levels for the
MPQO’'s 2015 and the EPI's base scenario, respectively. On all of
major segments checked, the EPI volumes were within 6,000 of
the MPO volumes except the proposed Meadowcreek
Parkway and US 29. The lafter difference is likely due the
proximity to an external stafion that was moved in the EPI. It
was nofed during a review meeting that the EPI volumes on
the US 250 Bypass are low in comparison with existing volumes.
Apparently this is a problem in the existing MPO model as well,
which forecasts only slightly higher volumes.

T N S T e ———— )

il A ww 5] ) O SR A = | =
US 29 North of Rivana

«4— (Widen to 6 lanes) =

44,000 per day

US 29 Bypass 1 J |
(New 4 lane freeway) =
16,000 per day 1

US 29 South of Rivana
(8 lane arterial) =
44,000 per day

Meadow Creek Pkwy.

|
d L~ (New 4 lane arterial) =
|I 1 16,000 per day

US 250 Bypass |
(4 lane freeway).= \."_\§ SR 20
24,000 per day ¥ o5 94— (Widen to 4 lanes) =

1 ] 25 4 | 20,000 per day
{

Level of Congestion
I High

I Moderate

Il Llow o

Figure 13 - EPI Base Volumes and Congestion
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Figure 16 illustrates
boulevard conceptin
model

Scenario Transportation Improvements
Figure 16 Town Centels Scenario Transportation Improvements

'OVEMENTS
>sent an overview of the highway and . / VAN
ed for the Dispersed and Town Centers / 4 / R
“tively. These networks were developed R/ /
i Yellow (lighter) lines are / : Froffit Bive.
use patterns of each scenario. e L — / /—

Orange (darker) lines | g Hollymead Biva.

are improvements to
dispersed scenario assume existing roads existing roads.

eas where development is anticipated.
ludes the planned US 29 Bypass from
I to just south of the Rivanna River, and
ypass from US 29 north to the southeast,
1g with [-64 in the Pantops area just east
sit improvements are not assumed in the
because the suburban development
Jcive to transit.

<«€— —< Meadowcreek
Pkwy.

7 7 <«€——— Polo Grounds Blvd.

‘\ SR 20

Sperry Blvd.

Figure 14 -Possible Boulevards Coded into Network
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Corel Transportation Improvements

enarios

riate for the Town Centers and both of
e similar (Figures 15, 16 and 17). None
ion of bypasses and all include priority
feeder service.

del

>atfs to this comparison that should be
me modifications were made to the
Jel based on available research, the
its ability to estimate the influences of
~h as pedestrian-friendly streets, on fravel
1s transit ridership. Policy strategies were
—ontrolling the availability and price of
further stimulate transit ridership. In
walk trips were combined in the model;
dly nature of the streets and boulevards,

Figure 18 — Urban CoreM Transportation Improvements

and the closeness of the communities, it would be useful to test
how many medium distance trips, perhaps between one and
five miles, could be reasonably allocated to bicycles.
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Cost per Mile Total Cost

Miles (millions) (millions)
121 % 250 % 301.6
297 % 40 $ 118.9

1761 % 35 % 616.3
217.9 $ 11,0368
NA NA NA
568 §$ 40 $ 227.1
674 % 35 % 236.0
124.2 $ 463.2
NA NA NA
385 % 40 $ 154.0
46.7 $ 35 % 163.5
85.2 $ 317.5
NA NA NA
375 % 40 % 150.0
479 % 3.5 % 167.7
85.4 $ 317.7

1 GIS summaries of networks
ased on the cost for the US 29 extension. The per mile
s applied to the cost of the proposed freeway from US

oadway Improvement Costs

1ts

system of neighborhood streets, main
an-friendly boulevards is proposed for
'd enhanced suburban development.
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Boulevards would connect urban communities along the US 29
corridor from the University area north to the airport and the
Pantops area along US 250 east of the city in all three
scenarios. In the Town Centfers scenario, boulevards are
proposed for the Ruckersville area at the junction of US 29 and
US 33 in Greene County and the Zion Crossroads area at the
junction of US 250 and US 15 in Louisa and Fluvanna Counties.
In the Urban Urban Corel scenario, the boulevard system is
assumed for the Town of Louisa instead of Zion Crossroads. In
the Urban CoreM scenario, boulevards are proposed for Zion
Crossroads area and in and around Stanardsville.

Several network modifications were proposed based on
assignment results.  In the Town Centers Scenario, two
boulevards that cross the Rivanna River were added to
alleviate congestion on Meadowcreek Parkway. These were
not in the Urban Urban Corel and Urban CoreM scenarios and
the results presented in the next section indicate the
congestion levels on the Parkway. In addition, the three roads
that connect I-64 with the Town of Louisa were widened in the
Urban Urban Corel scenario because of the congestion
caused by the amount of development assumed in the town.

Figure 16 illustrates possible boulevard locations in Albemarle
7along the US 29 north and the US 250 east corridors. The
specific locations of the boulevards shown in the figure are not
necessarily recommended by the EPI, but they are presented
to show how the improvements were coded in order to
evaluate the viability of the concept.

Transit Improvements

Because of the concentration of walkable, transit-oriented
communities along the US 29 corridor north and the US 250
corridor east of Charlottesville, light rail and priority bus
improvements were tested for the Town Centers High and
Town Centers Low scenarios to determine the feasibility of both
of these priority systems in the short and long term. Light rail
improvements were tested for the Urban Corel and Urban
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us 29 Us 250
North East Total
17.5 15.5 33.0
ns) $ 200 $ 150
$ 3500 $ 2325 $ 5825
17.5 15.5 33.0
ns) $ 350 $ 300 % 30.0
$ 6125 $ 4650 $ 1,077.5
3 in Ruckersville, through UVA, then east fo downtown
vntown Charlotttesville fo US 15 in Zion Crossroads
ransit Administration statistics
for US 250 corridor because of lower right of way costs

e 8 - Priority Transit Costs

>t a sense of potential ridership assuming
options.

it alternatives assume the expansion of
e bus service into the developed areas
e to each of the stations. Figure 11 on
> light rail / priority bus and the feeder
network. Figures 15, 17 and 18 illustrate
express bus service tested.

improvements assumed for each of the
=d in Table 7. Generalized costs for the
sted for the Town Centers and Core
>d in Table 8. The tables stratify roadway
nfs by type and multiply the total length
nit costs for each type. Unit costs were
A, FTA, and VDOT reports. MPO staff
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provided the cost of the currently proposed US 29 Bypass
extension, from which a unit cost was developed and applied
to the total freeway length in the Dispersed scenario.

TRANSPORTATION DEMAND

Traffic model runs were made for the High (330,000) and Low
(220,000) population forecasts. This section presents the results
for the High forecast; information on the Low growth model
runs is provided in Appendix B.

To identify the net effects of development patterns versus
fransit improvements, two model runs were made for each
scenario. The first did not include any transit improvements.
This identified the influence of development pafterns on
roadway tfravel. The second included transit improvements,
which identified the interplay between development patterns
and fransit.

Roadway- Only Results

Key regional fransportation system statistics for each of the
scenarios are shown in Table 9. Figures 18 and 19 present year

2050 ftraffic volumes on selected major roadways and
Dispersed  Town Cir Corel CoreM

Total person trips (000s) 1,900 1,900 1,900 1,900
Vehicle trips (000s) 1,300 1,100 1,000 1,100
Walk trips (000s) 73 274 322 341
Percent walk trips 4% 14% 17% 17%
Vehicle miles traveled (000s) 15,700 12,300 10,900 11,200
Vehicle hours traveled (000s) 730 450 370 380
Average speed (mph) 22 28 29 29
Pct. VMT congested 44% 27% 20% 21%

All statistics are reported for an average weekday in 2050
Data from TRANPLAN assignment report

Table 9 - Year 2050 System-wide Results
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he study area and Charlottesville area,

1t, even without fransit, the Town Centers
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future.

Volumes in Charlottesville

generate fewer vehicle miles traveled

of travel (VHT), and hours of delay than
Traffic volumes and
also lower under the Town Centers and

rio  (Table 9).

s 18 and 19).

fo walk trips, due to pedestrian-oriented
—counts partly for the lower rates. Other

- play, however, because the
-in total VMT and VHT exceeds the
in walk frips. The proximity of jobs
>fficient community street system in
d Core scenarios may be other
~e VMT and VHT.

wvay Segments

nario, 2050 traffic volumes reach
» 29 north between Charlottesville
000 per day on I-64 between
n Crossroads and 40,000 per day
point east of Charloftesville (Figure
nes on the same locations in the
re scenarios are notficeably lower —
s per day on US 29, 70,000 per day
r day on US 250 (Figure 17). In the
c volumes are similar among all of
8).

rea among all scenarios is US 250 in
'he eastern bypass tested in the
vides some relief to this roadway
yst-west boulevards in the Town
. suggests another connection to

I-64 will be needed in the area for any type of plan for the

There was a concern by some on the Advisory Committee
about fraffic impacts in the City, particularly if the proposed US
29 Bypass extension is not built. The US 29 Bypass extension is

assumed in the Dispersed scenario but not the other three. The
Town Centers scenario assumes east-west boulevards to

support eastern development, while the Core scenarios do
not. The total number and length of trips region-wide is higher

US 29 (Seminole Tr) north of Hydraulic Road*

US 29 (Emmet Street) between Barracks and Hydraulic Rd

US 29 Bypass west of US 250 Bypass

US 250 Bypass east of US 29 to Meadowbrook Hghts*

Rio Road north of US 250 Bypass*

Meadow Creek Parkway north of US 250 Bypass*

US 250 (Ivy Road) west of US 29 (Emmet Street)
US 250 (Long St) Mclntire Rd to Free Bridge

US 250 at Free Bridge

US 250 (Richmond Rd) east of Route 20

US 29 at Fontaine (northeast of US 29 Bypass)
Fifth -Ridge-Mclntire north of I-64

US 20 (Avon) north of I-64

Dispersed | Town Cirs Corel CoreM
56,000 70,000 74,000 75,000
30,000 26,000 26,000 26,000
24,000 62,000 70,000 70,000
32,000 34,000 36,000 34,000

2,000 8,000 8,000 8,000
16,000 30,000 30,000 34,000
56,000 28,000 30,000 30,000
48,000 36,000 40,000 44,000
60,000 50,000 46,000 48,000
66,000 84,000 80,000 82,000
10,000 4,000 7.000 7,000

5,000 4,000 7.000 7,000
18,000 12,000 22,000 24,000

Table 10 - Year 2050 Traffic Volumes on Urban Area Streets

IMPORTANT: These figures show only subsections of the fotal roadway network. See Table 9, System

Wide Results, to put these figures intfo context.

* MC Pkwy assumed fo be four lanes. The recently endorsed two-lane road would atfract fewer tripsin
all scenarios. More trips would likely move onfo Rio Rd, Rt 29 North, and the Rt 250 bypass.
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rio than the others (Table 9).

at fravel paths through Charlottesville,
Intire, Park Street, and Emmet Street, are
gh traffic even when no bypass or east-
resent (Table 10). In this case, through
frip that neither begins nor ends in
g trips that begin and end just outside
odel further estimates that the existing

250 and 1-64) will not be severely
the segment of US 250 east of Mcinfire

rio with the proposed US 29 Bypass
City shows lower traffic estimates for the
existing US 29 bypass. Volumes on US 29
'h of the existing bypass drop fo
mong the alternatives, suggesting that
 the existing bypass rather than Emmet
d scenario results in more traffic on
City street because of development in

enters scenarios predict more traffic on
arkway than the Dispersed scenario, in
| eastern freeway provides fast access to
afions expected to develop in that
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Dispersed Town Centers
. -~ . i _ e~

US 29 North
(Widen to 6 lanes) =

US 250 East 60,000 per day US 250 East

(41anes) = I-64 Ecst (41anes) = ro4 Bast

40,000 per day (4 lanes) = 34,000 per day | | (4 lanes) =

80,000 per day 76,000 per day

US 29 Bypass
(4 lanes) =
46,000 per day

Level of Congestion
Bl High
[ Moderate
Hl  low
Urban Corel Urban CoreM
e "~ - E v~ ae
US 250 East US 29 North US 250 East
z (41anes) = 64 Eost (Widen to 6 lanes) = (4lanes) = 1-64 East
S 20,000 per day | | (4 gnes) = 56,000 per day 28,000 per day gélggoe;)e:r -
/ Yy

59,000 per day

US 29 Bypass o4——p
(4 lanes) = 4
64,000 per day

Level of Congestion
B High 5
[0 Moderate
B low

igure 19 — Alternative Year 2050 Traffic Volumes and Congestion Levels in the Study Area

el used for this study does not account for congestion relieving benefits offered by such measures as overpasses and grade separated
osed new roads in the scenarios report were developed by the consultant for sketch purposes only and were not reviewed for their

Ftheir community and environmental impacts.
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US 29 North of Rivanna Town Centers

(Widen to 6 lanes) =
72,000 per day

US 29 North of Rivann:
(Widen to 6 lanes) =
56,000 per day

@ek Pkwy.

US 29 South of Rivanna
(8 lane arterial) =
60,000 per day

#| Meadow Creek Pkwy.
(New 4 lane arterial) =
14,000 per day

W US 250 Bypass

Northeast Bypass (4 lane) = N (New 4 lane arterial) =

(New 4 lane freeway) = 46,000 per day 20,000 per day | _—
72,000 per day / R

/4— (Widen fo 4 lanes) =,
36,000 per day

Level of Congestion
Bl High
[ Moderate
Bl low
Urban CoreM US 29 North of Rivanna
US 29 North of Rivanna (Widen to 6 lanes) =
(Widen to é lanes) = [ 66,000 per day
64,000 per day [
US 29 South of Rivannd
(8 lane arterial) = J
60,000 per day Meadow Creek Pkwy.
Meadow Creek Pkwy. US 250 Bypass (New 4 lane arterial) =
(New 4 lane arterial) = (41ane) \;p J / 37,000 per day
40,000 per day 34,000 per ddf
SR 20
Widen to 4 lanes) =
SR 20 {
(Widen to 4 lanes) = 36,000 per day

40,000 per day

— ©X

N

Level of Congestion
Bl High

[ Moderate

Bl Low

Figure 20 - Alternative Year 2050 Traffic Volumes and Congestion Levels in the MPO Area

bdel used for this study does not account for congestion relieving benefits offered by such measures as overpasses and grade separated
oposed new roads in the scenarios report were developed by the consultant for sketch purposes only and were not reviewed for their
or their community and environmental impacts.
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were tested, including a comparison of
us ridership using the Town Centers High
imation of potential light rail ridership
ters High, Urban Corel and Urban Urban
he light rail / priority bus evaluation
ility of either option. The light rail
the influence of regional development

us Feasibility

gs (ridership) estimated by TRANPLAN for
the proposed light rail system is around
th Town Centers scenario and 5,900 per
yrowth scenario (Table 11). The ridership
lower — around 4,500 per day in the high
around 3,100 per day in the low growth

ht Rail Priority Bus
ligh New Moderate High New
600 500 400 500 300
7,500 5,400 3,600 6,200 3,600
8,100 6,000 4,100 7,000 4,000
500 300 200 300 200
4,000 2,800 1,900 3,300 1,900
4,500 3,100 2,100 3,600 2,100
1,100 800 600 800 500
11,500 8,200 5,500 9,500 5,500
12,600 9,100 6,200 10,600 6,100

' scenarios only.
 ridership in corridor minus system ridership

e 11- Transit Ridership
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Ridership on the priority bus improvement is lower than the light
rail alternative (Table 11). There are two likely reasons for this —
longer dwell fimes (time it takes buses to get up to speed after
stops) and the coefficient in the modal choice model that
reflects the public’'s present-day preference for rail. These are
factors that could be influenced by emerging technologies
making mass tfransit more efficient and marketable.

Cost per Rider

The 8,100 riders per day on the US 29 north segment is low in
comparison with other light rail lines of similar length that,
according to FTA statistics, can average over 20,000 riders per
day. Furthermore, the cost per new rider (total fransit system
riders minus existing system riders), a key statistic used by the
Federal Transit Administration to determine funding, is high in
comparison with other systems (higher cost per rider ratios
indicate lower cost effectiveness). The annual number of new
riders for the US 29 light rail sesgment is around 1.8 million {6,0000
new riders per day times an annualization factor of 300 — Table
12). Annual capital and operating cost for light rail, estimated
using ratios from a recently completed light rail feasibility study
in Birmingham, AL., totals about $49 milion. The resulting cost
per new rider for light rail on the US 29 segment is around $27
(Table 12). The cost per new rider is even higher for the US 250
light rail segment (Table 12).

The lower ridership on the priority bus option is offset by much
lower capital and somewhat lower operating costs. Despite
the lower costs, the cost per new rider is sfill higher in
comparison with the light rail options in both the US 29 and the
US 250 corridors (Table 12).

According to the Federal Transit Administration (FTA), the
annual cost per rider on other systems seeking new starts
funding in fiscal year 2000 ranged from $2 to $48 and
averaged around $10. Because FTA only funds a small number
of annual New Start applications, it is doubtful whether a New
Starts proposal from the region, with a cost per rider that is at
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range, even by the year 2050, would
g. Therefore, federally funded priority bus
s not appear feasible in the short term.
nt for the region to plan fransit-oriented
J identify potential transit rights of way
o have this option in the future.

/olumes

yht rail ridership in the US 29 and US 250
fic on US 29 and US 250 by less 1,000
lack of traffic reduction is a fairly typical

US 29 North  US 250 East Total
$ 184 $ 140 $ 323
$ 184 $ 140 $ 323
$ 368 % 279 % 64.7
4,000 2,100 6,100
1,200,000 630,000 1,830,000
$ 306 $ 443 % 35.3
US 29 North  US 250 East Total
$ 306 % 233 % 53.9
$ 184 % 140 $ 32.3
$ 4950 $ 372 % 86.2
6,000 3,100 9.100
1,800,000 930,000 2,730,000
$ 272 % 400 $ 31.6
ansit is assumed to be 3% of total capital cost
d fransit is assumed to be 3% of total capital cost
nsit is assumed to be 5% of total capital cost
transit is assumed to be 3% of total capital cost
ridership. Service is not assumed for Sundays and holidays
onal Multimodal Mobility Plan, prepared for the

Annual Cost of New Riders
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dynamic of the current relationship between ftransit and
roadway demand. Each new transit rider does not result in
one less car on the adjacent roadway because average auto
occupancies are greater than one and because some traffic
will shift from parallel roads onto the affected roadway to take
advantage of its reduced demand.

Priority Transit Feasibility

Given the ridership and cost per rider results for either light rail
or priority transit, expanding the existing bus service to the
boulevards proposed for the development areas is the most
cost-effective transit investment. If over the next fifty years bus
ridership exceeds capacity on specific routes, even at
frequent headways, the region should consider increased
fransit capacity using a system like priority buses or light rail
fransit.  Furthermore, transit fechnology is changing rapidly,
lowering the cost to build and operate new fixed guideway
systems. This may make it possible for the region to consider
funding a system on its own, or for FTA funds to stretch further.
Given these possibilities, the region should continually look for
opportunities to improve its transit service.

Transit Ridership by Scenario

Light rail transit was also tested for the Urban Corel and Urban
CoreM scenarios to determine how regional development
patterns influence transit ridership (Table 13). Year 2050
forecasts for the Urban Corel and Urban CoreM scenarios are
slightly lower than the Town Centers scenario. This may be due
to several factors including lower roadway congestion levels
that make transit a less attractive optfion and shorter trip
lengths that are better served by local fransit routes than light
rail fransit.
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Nodal Corel CoreM
) 600 300 300
F 500 200 300
1,100 500 600
900 500 400
2,000 1,000 1,000
) 7,500 5,300 6,000
F 4,000 2,300 3.200
11,500 7,600 9,200
6,500 4,100 5,400
18,000 11,700 14,600
) 8,100 5,600 6,300
F 4,500 2,500 3.500
12,600 8,100 9,800
7,400 4,600 5,800
20,000 12,700 15,600

TONS

how each of the scenarios compares
asures that are based on the 1998
adopted by the TIPDC. All four high
resented in Table 12. Information for the
ity measures is from the CorPlan model.
insportation measures is from the travel

suggest that the Town Centers and Core
N better at meeting the region’s
n the Dispersed scenario. The challenge
g the steps necessary to achieve some
enters or Core scenario. The EPI Policy
failed description of the recommended
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Disp-
Measure /Sustainability Accord ersed | Nodal | CoreL | CoreM
Pct. Farms and Forests
Retain resources/habitat/farms/forests
Pct. Developed

4.
Retain resources/habitat/farms/forests > 36 35 35
Pct. Living In Clustered Communities
Optimize use/cluster/human scale
Pct. Non-auto Trips
Transportation Alternatives
Annual Gallons Gas Consumed (billions)
Conserve Energy
Pct. Travel Congested
Employment / Education Access
Water Quality and Quantity
Water Quality and Quantity

55 64 65 65

13 61 68 68

155 | 121 | 110 | 114

44 27 20 21

Poor | Good | Good | Good

Table 13 - Year 2050 Daily Light Rail Transit Ridership
Table 14- Scenario Comparisons

SUMMARY

This Technical Report is one of several reports prepared for the
Eastern Planning Initiative conducted by the Thomas Jefferson
Planning District Commission.  This report documents the
analytical steps taken and assumptions used to develop and
evaluate land use and fransportafion scenarios for the EPI
study area.
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