
-1-

      
        PrePared by the 
     Lehigh VaLLey PLanning Commission
                 for the
     Lehigh VaLLey transPortation 

study
                oCtober 2010

Lehigh VaLLey surfaCe

transPortation PLan

2011 – 2030



-2-



-3-

Lehigh VaLLey surfaCe
transPortation PLan

2011-2030

prepared by the 

Lehigh VaLLey pLanning Commission

for the

Lehigh VaLLey transportation study

oCtober 2010

the preparation of this report has been financed in part through grant[s] from the federal highway 
administration and federal transit administration, u.s. department of transportation, under the 
metropolitan planning program, section 104(f) of title 23, u.s. Code.

the contents of this report reflect the views of the authors who are responsible for the facts and the ac-
curacy of the data presented herein. the contents do not necessarily reflect the official views or policies 
of either the u.s. department of transportation, federal highway administration (fhWa), federal 
transit administration (fta) or the Commonwealth of pennsylvania at the time of publication. this 
report does not constitute a standard, specification or regulation.



-4-



-5-

Lehigh VaLLey transPortation study

Coordinating Committee

miChaeL rebert, Chair pa department of transportation, 
 distriCt 5-0
miChaeL n. Kaiser, seCretary Lehigh VaLLey pLanning Commission
Joseph  L. gurinKo (aLternate) Lehigh VaLLey pLanning Commission
riChard young City of aLLentoWn
miChaeL C. hefeLe (aLternate) City of aLLentoWn
miChaeL aLKhaL City of bethLehem
saLVatore J. panto, Jr. City of easton
beCKy bradLey (aLternate) City of easton
Cindy feinberg Lehigh County
John stoffa northampton County
steVen desaLVa (aLternate) northampton County
James ritzman pa department of transportation
Larry shiffLet (aLternate) pa department of transportation
armand greCo Lanta
denis meyers Lanta
Larry Krauter Lehigh-northampton airport authority

teChniCaL Committee

adam r. grimes, Chair pa department of transportation
Joseph L. gurinKo, seCretary Lehigh VaLLey pLanning Commission
miChaeL C. hefeLe City of aLLentoWn
darLene heLLer City of bethLehem
beCKy bradLey City of easton
armand greCo Lanta
denis meyers (aLternate) Lanta
Larry Krauter Lehigh-northampton airport authority
miChaeL s. donChez Lehigh VaLLey pLanning Commission
miChaeL n. Kaiser Lehigh VaLLey pLanning Commission
miChaeL Keiser pa  department of transportation, 
 distriCt 5-0
amanda LeindeCKer (aLternate) pa  department of transportation, 
 distriCt 5-0



-6-

LEHIGH VALLEY PLANNING COMMISSION 
 

Steven L. Glickman, Chair 
Robert A. Lammi, Vice Chair 
Kent H. Herman, Treasurer 

 
  Ron Angle 
  Norman E. Blatt, Jr., Esq. 
  Becky Bradley (Alternate) 
  Dean N. Browning 
  John B. Callahan 
  Donald Cunningham 
  Michael D. D’Amore 
  John N. Diacogiannis 
  Karen D. Dolan 
  Percy H. Dougherty 
  Liesel Dreisbach 
  Cindy Feinberg (Alternate) 
  Charles L. Fraust 
  George F. Gemmel 
  Matthew Glennon 
  Armand V. Greco 
  Michael C. Hefele (Alternate) 
  Darlene Heller (Alternate) 
  Nils Hovik 

  Benjamin F. Howells, Jr. 
  Edward D. Hozza, Jr. 
  Terry J. Lee 
  Ronald W. Lutes 
  Earl B. Lynn 
  Ross Marcus (Alternate) 
  Jeffrey D. Manzi 
  Kenneth M. McClain 
  Thomas J. Nolan 
  Salvatore J. Panto, Jr. 
  Edward Pawlowski 
  Stephen Repasch 
  Michael Reph 
  Vincent P. Smith 
  Ronald E. Stahley 
  John Stoffa 
  Glenn M. Taggart 
  Andrew Twiggar 
  Donna Wright

 
 

LEHIGH VALLEY PLANNING COMMISSION STAFF 
 

 * Michael N. Kaiser, AICP Executive Director 
  Geoffrey A. Reese, P.E. Assistant Director 
 * Olev Taremäe, AICP Chief Planner 
 * Joseph L. Gurinko, AICP Chief Transportation Planner 
 * Thomas K. Edinger, AICP GIS Manager 
 * Lynette E. Romig Senior GIS Analyst 
  Susan L. Rockwell Senior Environmental Planner 
** Michael S. Donchez Senior Transportation Planner 
  David P. Berryman Senior Planner 
 * Teresa Mackey Senior Planner 
  Travis I. Bartholomew, EIT Stormwater Planner 
 * Wilmer R. Hunsicker, Jr. Senior Planning Technician 
  Bonnie D. Sankovsky GIS Technician 
  Anne L. Esser, MBA Administrative Assistant 
 * Alice J. Lipe Senior Planning Technician 
  Kathleen M. Sauerzopf Secretary 

 
 

**Project Planner 
*Staff for this report 

 
October 2010 



-i-

tabLe of Contents

    Page

Chapter 1: introduCtion ...................................................................................................................... 1
         organizational affiliations ........................................................................................................................ 1
 purpose of Lehigh Valley transportation plan ......................................................................................... 2

Chapter 2: faCtors affeCting traVeL demand ......................................................................... 3
 geography ................................................................................................................................................ 3
 population growth ................................................................................................................................... 3
 population density ................................................................................................................................... 5
 growth in households .............................................................................................................................. 7
 employment ........................................................................................................................................... 11
 other indicators of travel demand ........................................................................................................ 14
  income .......................................................................................................................................... 17
  public transportation ................................................................................................................... 17
  travel to Work .............................................................................................................................. 20
  major traffic generators .............................................................................................................. 21
  trip generation ............................................................................................................................ 23
  trip distribution ........................................................................................................................... 23
  trip assignment ........................................................................................................................... 23
 summary of findings ............................................................................................................................. 26

Chapter 3: transportation infrastruCture in the Lehigh VaLLey ............................. 27
 public perception of transportation in the Lehigh Valley ..................................................................... 28
 highways ................................................................................................................................................ 28
  data and analytical tools available ............................................................................................ 29
  highway maintenance .................................................................................................................. 33
           highway safety ............................................................................................................................ 33
  highway Congestion .................................................................................................................... 37
  highway efficiency ...................................................................................................................... 41
  missing transportation Links ....................................................................................................... 43
  highways and economic development ....................................................................................... 43
  access management ..................................................................................................................... 44
  Local roadway design tools available to municipalities........................................................... 45
  bridges ......................................................................................................................................... 47
 public transportation ............................................................................................................................. 48
  metro ............................................................................................................................................ 49
  metro plus .................................................................................................................................... 49
  system improvement plans .......................................................................................................... 50
  data and analytical tools available ............................................................................................ 55
  inter-regional transit .................................................................................................................... 56
  rail freight ................................................................................................................................... 58
 bicycles and pedestrians ........................................................................................................................ 61
 transportation enhancements ................................................................................................................ 62
 Land use planning issues ...................................................................................................................... 65
 environmental Justice ............................................................................................................................ 66



-ii-

tabLe of Contents (cont.)

   Page

Chapter 4: transportation pLan ..................................................................................................... 71
 Key findings ........................................................................................................................................... 71
 goals and policies ................................................................................................................................... 72
  general goals and policies ........................................................................................................... 72
  highway goals and policies.......................................................................................................... 73
  transit goals and policies ............................................................................................................. 75
  rail freight goals and policies ..................................................................................................... 75
  bicycle/pedestrian goals and policies .......................................................................................... 76
 projects and programs ............................................................................................................................. 77
  transportation improvement program (2011-2014) ..................................................................... 78
   Key highway projects (short range element - 2011 to 2014) ........................................... 78
   Key transit projects (short range element) ....................................................................... 80
   Key bike/ped and transportation enhancement projects (short range element) ............. 80
  mid range element (2015-2022) .................................................................................................. 83
  Long range element (2023-2030) ................................................................................................ 83
 air Quality Conformity ........................................................................................................................... 83
 financial plan .......................................................................................................................................... 86
  future revenues ............................................................................................................................ 86
  short range (2011-2014) transportation improvement program (tip) ....................................... 86
  mid range (2015-2022) and Long range (2023-2030) ................................................................ 90
  future Costs ................................................................................................................................... 90
 unmet needs ........................................................................................................................................... 91
 future updates and plan implementation ............................................................................................... 93

appendiCes
 a glossary of acronyms
 b environmental Justice/ title Vi document



-iii-

List of tabLes

table Page

 1 County population trends ...................................................................................................................... 5
 2  the official LVpC population forecast for Lehigh and northampton Counties .................................. 5
 3 Criteria for Various types of transit ...................................................................................................... 7
 4 household history and forecasts by municipality 1990-2030 .............................................................. 9
 5 history and forecast of employment by place of Work 
   Lehigh and northampton Counties 1970-2030 .......................................................................... 12
 6 national Vehicle miles of travel .......................................................................................................... 14
 7 passenger Car registrations: 1990-2009 .............................................................................................. 15
 8 Licensed drivers: 1990-2009 ............................................................................................................... 15
 9 truck registrations: 1990-2009 ........................................................................................................... 16
 10 Comparative growth rates Lehigh Valley ........................................................................................... 16
 11 Lehigh and northampton transportation authority (Lanta) total passenger trips 1990-2008 ...... 19
 12 metro plus ridership 1990-2008 ......................................................................................................... 19
 13 travel to Work ...................................................................................................................................... 20
 14 daily person trips by trip purpose ..................................................................................................... 21
 15 trip generation rates for Various Land uses ...................................................................................... 25
 16 high priority Crash Locations ............................................................................................................. 34
 17 the Concept of Level of service (Los) .............................................................................................. 37
 18 Lehigh Valley Congested Corridors - 2030 .......................................................................................... 38
 19 Lehigh Valley bridge Conditions - state owned bridges .................................................................... 48
 20 rail service from 30th street station, philadelphia to shelly ............................................................. 58
 21 Lehigh Valley transportation enhancement & hometown streets/safe routes to
   school & pennsylvania Community transportation initiative program
   summary of approved projects ................................................................................................. 67
 22 draft transportation improvement program (tip) 2011-2014 ............................................................ 79
 23 highways, bridge and transit: mid and Long range elements .......................................................... 84
 24 transportation plan summary .............................................................................................................. 89
 25 projected Lehigh Valley transportation funding ................................................................................. 91
 26 Comparison of Lehigh Valley highway and bridge needs 
   and estimated funding: 2011 to 2030 ....................................................................................... 93
 



-iv-

List of maPs

 map Page

 1 traffic analysis zones (473 zones) ................................................................................................... 4
 2 population density year 2005 and year 2030 ..................................................................................... 6
 3 Change in number of households 2010-2030 ................................................................................. 10
 4 Change in employment 2000-2030 .................................................................................................. 13
 5 per Capita income 1999 ................................................................................................................... 18
 6 major traffic generators .................................................................................................................. 22
 7 major travel distribution daily internal trips ................................................................................ 24
 8 road functional Classifications ....................................................................................................... 31
 9 high priority Crash Locations .......................................................................................................... 35
 10 Lehigh Valley Congested Corridors - 2030 ...................................................................................... 39
 11 Lanta metro fixed route system ................................................................................................. 51
 12 freight rail Lines ............................................................................................................................. 60
 13 multi-use paths and hiking trails ................................................................................................... 63
 14 approved transportation enhancement projects ............................................................................. 68
 15 highway and bridge projects 2011-2014 tip .................................................................................. 81
 16 mid and Long range element projects ............................................................................................ 87

List of graPhs

 graph  Page

 1 persons per household trends ........................................................................................................... 8
 2 national Vehicle miles of travel ...................................................................................................... 14



-1-

ChaPter 1

INTRODUCTION

the history of development in the Lehigh Valley has long been related to the development of trans-
portation facilities. in 1829, the Lehigh Canal and several bridges spanning the Lehigh and delaware 
rivers were constructed. these early transportation improvements were essential to the development 
and marketing of coal resources north of the Lehigh Valley and mining and quarrying operations of 
zinc, slate and limestone within the Valley. the extraction and processing of these mineral resources 
became a major industrial activity by the mid 1800s. in 1855, the Lehigh Valley railroad was founded 
and provided improved transportation for extracted minerals. this further stimulated industrial growth 
and urbanization and drew a large labor force to the area. While the railroads expanded from 1890 to 
1930, the canal boat services, facing competition from the railroads, declined. the advent of electric 
trolleys from 1865 to 1930, and then private automobiles after 1920, encouraged the development of 
residential and commercial areas outside city limits. increased mobility, improvements to the existing 
highway network, availability of large tracts of affordable land and the desire for larger houses to ac-
commodate the “baby boom” generation further spurred suburbanization. most recently, the completion 
of i-78, the extension of route 33 and the route 222 bypass aided economic development and eased 
commutation. transportation decisions have played a large role in the development of the Lehigh Val-
ley. the purpose of this report is to guide these decisions through 2030.

organizationaL  affiLiations

the metropolitan planning organization (mpo) for Lehigh and northampton counties is the Lehigh 
Valley transportation study (LVts). the role of the mpo is to promote transportation projects, plans, 
programs, and policies that are consistent with the locally adopted transportation improvement pro-
gram (tip) and Lehigh Valley transportation plan (LVtp) in accordance with federal law. LVts was 
created in 1964 through a legal agreement between the Cities of allentown, bethlehem, and easton; 
the Counties of Lehigh and northampton; and the department of highways of the Commonwealth of 
pennsylvania (now the pennsylvania department of transportation). the LVts was founded in response 
to the federal-aid highway act of 1962, which stated, in part, that any urban area with a population of 
more than 50,000 must maintain a continuing, comprehensive and cooperative transportation planning 
process consistent with the comprehensively planned development of the urbanized area in order to be 
eligible to receive federal funds for transportation projects. LVts satisfies this planning requirement 
and assures the region continued eligibility to receive state and federal funding for highway and transit 
system capital improvements and operating assistance.

LVts is made up of two committees — the technical Committee and Coordinating Committee. the 
technical Committee reviews items brought before the group and recommends actions to the Coordinat-
ing Committee. the Coordinating Committee is the policy body which formally adopts items reviewed 
by the technical Committee. LVts technical Committee membership consists of representatives 
from penndot Central office, penndot district 5-0, allentown, bethlehem, easton, Lehigh Valley 
planning Commission (LVpC), Lehigh and northampton transportation authority (Lanta) and the 
Lehigh-northampton airport authority (Lnaa). the Coordinating Committee membership consists 
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of representatives from penndot Central office, penndot district 5-0, Lehigh County, northampton 
County, allentown, bethlehem, easton, LVpC, Lanta and Lnaa.

the transportation planning staff of the LVpC serves as technical staff for the LVts, preparing plans and 
programs for mpo consideration. the LVpC consists of 37 members comprised of 19 elected officials 
(mayors, county executives, a member of the Lehigh County board of Commissioners, a member of 
northampton County Council, and representatives of boroughs and townships) and 18 citizen members. 
the LVpC and LVts jurisdictions include 62 municipalities in Lehigh and northampton counties in 
the central eastern portion of the Commonwealth of pennsylvania. the region encompasses 731 square 
miles and is home to 642,509 persons according to the 2009 u.s. Census estimates.

PurPose of Lehigh VaLLey transPortation PLan

the purpose of the transportation plan is to document the current status of transportation projects in 
the Lehigh Valley and to recommend solutions to solve long term transportation problems in the Le-
high Valley. goals and objectives for the plan were derived in part from the Comprehensive Plan The 
Lehigh  Valley...2030.

federal regulations mandate that long range plans be intermodal in scope, cover at least a 20-year period, 
address seven analysis factors, be financially constrained, include both short- and long-range elements 
and provide for public involvement. this plan meets all requirements of current federal legislation. 
the plan focuses on investment in future transportation infrastructure that will be implemented by 
penndot, Lanta and local governments over the next 20 years. the plan recognizes the intercon-
nection between transportation and land use issues. the LVpC works with local governments in the 
Lehigh Valley on land use planning issues. implementation of land use policies is the responsibility of 
local government under pennsylvania law. neither penndot nor LVts have any authority over local 
land use planning or zoning. the plan does not address issues concerning police enforcement of traf-
fic laws or security issues. other government agencies are properly assigned to these issues. finally, 
the plan is not an advocacy document for special interests. the plan focuses on practical solutions to 
problems of transportation safety, maintenance, congestion and mobility.
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FACTORS AFFECTING TRAVEL DEMAND

this chapter examines the various economic, social and land development factors that affect the growth 
in travel. the key factors used in the Lehigh Valley traffic model to forecast future trip generation and 
distribution are household growth and employment growth. household growth is derived from LVpC 
forecasts of future population. employment growth is forecast from the Lehigh Valley economic model. 
the amount of such growth and its distribution throughout the region has a major impact on the loca-
tion, severity and duration of traffic congestion.

this chapter uses county forecasts based on the 2000 Census. LVpC demographic forecasts were updated 
in 2007 based on greater than expected population growth between 2000 and 2005. the new forecasts 
are in this report. they are used in the current Lehigh Valley traffic model.

geograPhy

all household and employment data is maintained in accord with traffic zone geography. this geography 
includes 473 traffic zones (see map 1) which aggregate to municipal boundaries. in general, urban areas 
have smaller zones than do rural areas. there are many more trip generating and attracting activities in 
urban areas than there are in rural areas.

the LVpC created a system for developing population, household and employment forecasts to fit the 
473 traffic zone geography. the system involves the use of a regional economic model, purchased from 
regional economic models inc. (remi), to develop a regional forecast of population and employment. 
population data from this model is stepped down to create municipal and submunicipal forecasts using 
local development data and a density model. household forecasts are created from population forecasts. 
the regional employment forecasts from the remi model are disaggregated to the submunicipal level 
based on census data, local employment surveys, local zoning maps, available land and inspection of 
aerial photography.

data management for a large transportation model is a complex process. the LVpC continues to incor-
porate geographic information system (gis) techniques for improving the database. the Commission 
has documented its forecasting procedures for socio-economic data and developed a technical report 
on the Lehigh Valley travel demand forecasting model.

PoPuLation growth

the Lehigh Valley has realized a steady increase in population over the last several decades. in the early 
to mid 1980s, residents of nearby new Jersey communities began to move into portions of the region. 
this migration continues and is a particularly important component of population growth in northamp-
ton County. population growth trends are shown in table 1. northampton County grew by 8.1% from 
1990 to 2000 while Lehigh County grew by 7.2%. from 2000 to 2009 the u.s. Census estimates that 
northampton County grew by 11.9% and Lehigh County by 10.1%. Lehigh Valley population growth 
has accelerated in this decade.
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population in the region is projected to grow steadily through 2030 as depicted in table 2. the rate 
of regional growth is an important factor in future trip making in the region. the distribution of such 
growth in the region is also important. the distribution of growth is what determines impact in specific 
communities and the need for transportation improvements. in the coming decades most growth is 
expected to be in the suburban townships on the perimeter of allentown, bethlehem, and easton. it is 
also expected that northampton County will grow faster than Lehigh County due to migration from 
new Jersey. the Lehigh Valley has become one of the fastest growing parts of pennsylvania because 
of its proximity to new Jersey. this trend is expected to continue. this growth will increase the growth 
of traffic and traffic congestion at all levels in the coming years.

PoPuLation density

population density is an important component of transportation planning. as areas are subdivided for 
residential and employment development, their densities grow. the center city sections of allentown, 
bethlehem and easton contain the highest densities in the region. most existing transit routes are con-
centrated in these areas. townships located within the urbanized area contain low to moderate densities 
while the rural township densities are very low. map 2 shows population densities in the year 2005 and a 
forecast of density in 2030. table 3 describes density criteria for three different levels of transit service. 
residential density figures have been established as target areas for Lanta service. the lower end of 

TABLE 1
COUNTY POPULATION TRENDS

1990 2000 % Change 2009 % Change

(U.S. Census) (U.S. Census) 1990-2000 (U.S. Census) 2000-2009

Lehigh County 291,130 312,090 7.2% 343,519 10.1%

Northampton County 247,105 267,066 8.1% 298,990 11.9%

Lehigh Valley 538,235 579,156 7.6% 642,509 10.9%

Pennsylvania 11,881,643 12,281,054 3.4% 12,604,769 2.6%

Source: U.S. Department of Commerce, Bureau of the Census.

TABLE 2
THE OFFICIAL LVPC POPULATION FORECAST FOR

LEHIGH AND NORTHAMPTON COUNTIES

2000 2009 2010 2020 2030
% Change
2000-2030

Lehigh County 312,090 343,519 342,932 370,644 399,721 28.08
Northampton County 267,066 298,990 301,416 333,382 368,135 37.84
Lehigh Valley 579,156 642,509 644,348 704,026 767,856 32.58
Source:  U.S. Department of Commerce, Bureau of the Census for 2000 data and 2009 estimates;

 all other data forecasted by the LVPC.



-6-



-7-

the density rages represent the threshold at which Lanta will consider the provision of service. the 
upper ranges represent densities necessary for high potential patronage levels.

to promote mobility in the Lehigh Valley and provide residents with access to employment, retail 
establishments, medical services, recreation and other quality of life services, Lanta utilizes a com-
prehensive set of planning guidelines to establish the location and recommended minimum level of bus 
service in the Lehigh Valley. the Moving LANTA Forward plan envisions enhanced bus or brt services 
along corridors that currently do or are projected to have the highest population densities in the Valley 
as shown in map 2. the only areas that currently or are projected to approach the criteria for light rail 
service is Center City allentown.

although future population densities will increase in some suburban areas, it is doubtful that they will 
increase dramatically without significant changes in local zoning. density patterns in the Lehigh Valley 
tend to develop to a level high enough to congest roads but not high enough to facilitate transit. transit 
service, land use patterns, and densities are inextricably linked. While aided by high population densities, 
transit also relies heavily on nearby trip attractors such as shopping centers, government buildings, and 
hospitals as well as trannsit supportive site design and the pedestrian environment. the prominence of 
retailing in Whitehall township and close proximity to transit-supportive population densities results 
in the township being a prime attraction of transit outside of the three cities and a handful of boroughs. 
in contrast, bethlehem township, while beginning to develop attractors such as employment centers, 
shopping centers, and hospitals, lacks the necessary population densities for productive transit service. 
in 2009 the Lehigh Valley planning Commission and Lanta entered into a memorandum of under-
standing to cooperate in promoting transit and pedestrian friendly land use patterns through the LVpC 
subdivision review process.

growth in househoLds

for purposes of transportation planning, growth in households is a key variable for the prediction of 
future trip generation. household projections are made for each traffic zone in the Lehigh Valley from 
projections of population and future household size. the Census defines a household as the person(s) 
who occupy a house. it is the members of the household who work, shop, recreate and create traffic.

Dwelling Units
/ Population / Employment Office Space

Residential Square Mile Density Corridor (Milliion
Transit Mode Acres (Estimated) (Jobs/Acre) Size Square Feet)
Bus (1 bus/hr.) 4 3,000-6,000 20 • 5-8
Bus (1 bus/30 min.) 7 6,000-8,000 20-50 • 8-20
Enhanced Bus (BRT) 5 8,000-10,000 20-50 • 8-20
Light Rail 9 15,000 - 18,000 50-60 25-100 sq. mi. 35-50

    Policy", 1977; Institute of Transportation Engineers; Transportation Research Board, TCRP
    Report 16, "Transit and Urban Form",  1966. Employment Density; various sources, mainly 
    Puget Sound Regional Council, 1999.

TABLE 3
CRITERIA FOR VARIOUS TYPES OF TRANSIT

Residential Density

Sources:  Population Density:  Boris Pushkarev and Jeffrey Zupan, "Public Transportation and Land Use
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from 1990 to 2000 there was a distinct geographic pattern to household formation in the Lehigh Val-
ley. over 60% of new household formations were located in ten of the 62 municipalities in the Lehigh 
Valley. municipalities with relatively high household growth in northampton County were bethlehem 
township, forks township, hanover township, palmer township and Lower saucon township. in 
Lehigh County high household growth townships were Whitehall, upper macungie, Lower macungie, 
north Whitehall and upper saucon. these municipalities are all within the urban core of the Lehigh 
Valley. they were expected to be high growth areas because of their location and their proximity to 
urban infrastructure. these municipalities continued to experience relatively high rates of household 
formation from 2000 to 2010. it is likely that these trends will continue in the foreseeable future. map 
3 shows the 2010-2030 projected change in number of households by municipality. details by munici-
pality are shown on table 4.

graph 1 shows that persons per household has declined over the past 20 years. persons per household 
are much lower than in the 1980s, thus reflecting a trend toward families with fewer children and two 
workers. the data also reflects the growth in one person households. this decline is expected to con-
tinue.

most of the high capacity transportation infrastructure in the Lehigh Valley is located in proximity to 
the three cities and in suburban townships bordering the cities. the LVpC supports continued improve-
ment of all types of transportation infrastructure in this area in the future. see areas depicted for urban 
development on map 15.

expansion of excessive household or employment growth in rural areas is a defining characteristic of 
“urban sprawl”. the LVpC does not support major transportation infrastructure in areas designated 
for agriculture, natural resource preservation and other rural uses. most metropolitan parts of the na-
tion are experiencing “urban sprawl” to one degree or another. most have had a great deal of difficulty 
in developing transportation solutions that adequately serve this pattern of development or change 
it. urban sprawl is a transportation issue in the Lehigh Valley. it will be difficult to change this form 

PERSONS PER HOUSEHOLD TRENDS
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graPh 1

Source: U.S. Department of Commerce, Bureau of the Census for all data up to 2007, LVPC 
forecast for 2030.
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1990 2000 2010 2020 2030 Change
Municipality Households Households Households Households Households 2000-2030

Alburtis 491 774 836 885 945 171
Allentown 42,775 42,032 43,081 44,041 44,501 2,469
Bethlehem (part) 7,967 8,188 8,524 8,759 8,941 753
Catasauqua 2,546 2,616 2,654 2,705 2,714 98
Coopersburg 935 983 998 1,017 1,020 37
Coplay 1,325 1,431 1,452 1,480 1,485 54
Emmaus 4,674 4,985 5,100 5,197 5,214 229
Fountain Hill 1,866 1,911 1,941 1,977 1,984 73
Hanover Twp. 981 892 910 928 931 39
Heidelberg Twp. 1,051 1,187 1,333 1,502 1,644 457
Lower Macungie Twp. 5,965 7,158 10,517 12,770 16,114 8,956
Lower Milford Twp. 1,125 1,277 1,484 1,806 2,222 945
Lowhill Twp. 554 677 906 1,187 1,523 846
Lynn Twp. 1,154 1,397 1,818 2,391 3,115 1,718
Macungie 1,086 1,366 1,428 1,455 1,459 93
North Whitehall Twp. 3,948 5,250 6,614 8,251 8,906 3,656
Salisbury Twp. 4,836 5,138 5,392 5,565 5,594 456
Slatington 1,776 1,743 1,769 1,802 1,808 65
South Whitehall Twp. 6,521 6,943 7,772 8,622 9,425 2,482
Upper Macungie Twp. 3,226 5,128 7,423 10,094 12,800 7,672
Upper Milford Twp. 2,156 2,514 2,792 2,958 3,033 519
Upper Saucon Twp. 3,249 3,970 5,120 6,090 6,459 2,489
Washington Twp. 2,261 2,512 2,941 3,479 3,830 1,318
Weisenberg Twp. 1,084 1,458 1,880 2,319 2,786 1,328
Whitehall Twp. 9,335 10,376 11,121 11,679 12,111 1,735
LEHIGH COUNTY 112,887 121,906 135,804 148,958 160,563 38,657
Allen Twp. 925 1,001 1,737 2,553 3,500 2,499
Bangor 2,147 2,105 2,168 2,259 2,345 240
Bath 862 1,061 1,154 1,259 1,426 365
Bethlehem (part) 19,301 19,928 20,850 21,278 21,313 1,385
Bethlehem Twp. 5,719 7,619 9,297 10,969 12,764 5,145
Bushkill Twp. 1,819 2,333 2,929 3,493 3,891 1,558
Chapman 90 89 91 93 93 4
East Allen Twp. 1,599 1,864 2,067 2,389 2,633 769
East Bangor 368 387 419 457 462 75
Easton 9,397 9,548 9,785 10,019 10,086 537
Forks Twp. 2,186 3,035 5,162 6,269 7,711 4,676
Freemansburg 880 687 732 748 750 63
Glendon 139 135 138 141 142 8
Hanover Twp. 2,581 3,633 4,117 4,572 5,159 1,526
Hellertown 2,415 2,448 2,511 2,566 2,574 126
Lehigh Twp. 3,267 3,680 4,544 5,685 6,591 2,911
Lower Mt. Bethel Twp. 1,135 1,223 1,334 1,475 1,612 389
Lower Nazareth Twp. 1,448 1,788 2,471 3,656 4,464 2,676
Lower Saucon Twp. 3,046 3,735 4,468 4,998 5,422 1,687
Moore Twp. 3,005 3,303 3,945 4,723 5,443 2,140
Nazareth 2,456 2,560 2,653 2,792 2,958 398
Northampton 3,472 3,869 4,080 4,170 4,183 314
North Catasauqua 1,083 1,136 1,184 1,210 1,213 77
Palmer Twp. 5,521 6,716 7,935 9,156 10,989 4,273
Pen Argyl 1,377 1,427 1,487 1,543 1,596 169
Plainfield Twp. 1,958 2,130 2,632 3,397 4,201 2,071
Portland 212 236 264 318 330 94
Roseto 602 640 659 673 676 36
Stockertown 245 279 314 321 322 43
Tatamy 323 352 405 414 415 63
Upper Mount Bethel Twp. 2,057 2,363 3,085 3,719 4,398 2,035
Upper Nazareth Twp. 1,008 1,327 1,736 2,246 2,666 1,339
Walnutport 757 809 866 885 888 79
Washington Twp. 1,431 1,601 2,113 2,732 3,258 1,657
West Easton 437 452 470 480 482 30
Williams Twp. 1,428 1,657 2,347 2,877 3,242 1,585
Wilson 3,162 3,164 3,270 3,342 3,352 188
Wind Gap 1,097 1,221 1,257 1,285 1,289 68
Bethlehem (Total L&N) 27,268 28,116 29,373 30,037 30,254 2,138
NORTHAMPTON COUNTY 90,955 101,541 116,674 131,162 144,844 43,303
LEHIGH VALLEY 203,842 223,447 252,478 280,120 305,407 81,960

               forecasts by the Lehigh Valley Planning Commission, update 2007.
Source: 1990 and 2000 households — U.S. Department of Commerce, Bureau of the Census;

TABLE 4
HOUSEHOLD HISTORY AND FORECASTS BY MUNICIPALITY

1990-2030
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of development in a short period of time, even though the LVpC comprehensive plan has advocated 
concentrated development, higher housing densities, and strong agricultural preservation measures in 
rural areas for decades. hopefully, developers and local municipalities will take steps to change past 
development patterns.

emPLoyment

the Lehigh Valley has seen significant change in the types of employment in the last 20 years. heavy 
manufacturing once dominated the regional employment base. bethlehem steel, located in the City of 
bethlehem employed about 30,000 persons at its peak. mack trucks, a maker of commercial trucks, 
employed about 6,700 persons as recently as 1984. the garment industry also had a significant pres-
ence in the area. steel-making operations at the bethlehem steel plant ceased in 1997. earlier, mack 
trucks moved most of their operations to south Carolina. many plants, unable to compete with the 
lower wages of foreign manufacturers, have gone out of business. the decline of the manufacturing 
sector is not unique to the Lehigh Valley; this trend is occurring on a national level. in the Lehigh Val-
ley manufacturing employment is projected to decline by 12% from 2000 through 2030 (see table 5). 
it has declined 43% between 1970 and 2000. these jobs are being replaced by growth in the service 
sector. service sector jobs are projected to increase 46% from 2000 through 2030. 

manufacturing operations in the past were highly concentrated in allentown, bethlehem, easton and 
some boroughs. this development pattern resulted in predictable trip distributions and convenient 
service by public transportation. many employees walked to work. the retail and service jobs created 
today are geographically dispersed, closely mimicking residential development patterns. trip distribu-
tion patterns are more random and spread out than in the past.

to keep abreast of changing conditions and plan for future needs, the LVpC developed and maintains 
employment projections through the year 2030. the data is broken down into two separate sectors — 
retail employment, and all other employment. this information is used as an input to the regional travel 
model. employment projections are periodically reviewed as development conditions dictate.

map 4 shows the projected change in employment from 2000-2030. most of the significant employment 
growth is associated with the availability of developable land and quick access to the major transportation 
network. as depicted in map 4, major employment gains are anticipated to occur close to the route 22 
corridor. upper macungie township will experience significant growth between route 22 and route 
222 in the Lehigh Valley West ii industrial park and in the route 100 corridor. south Whitehall town-
ship and north Whitehall township are experiencing growth along the route 309 corridor. most new 
employment in upper saucon township is expected to occur between route 309 and route 378 in the 
stabler Corporate Center. the relocation of olympus, a maker of camera and medical imaging equip-
ment, added about 800 jobs to this area. in addition, Lehigh Valley Campus of penn state (formerly 
allentown business school) is located at this site and a “lifestyle” shopping center has opened. hanover 
township (northampton County) growth stems primarily from Lehigh Valley industrial park iV. LVip 
Vii is developing at the bethlehem Commerce Center on the south side of bethlehem on about 1000 
acres of former bethlehem steel property. the sands Casino has also developed on former bethlehem 
steel property on the southside of bethlehem. Lower nazareth township growth is anticipated to occur 
adjacent to the route 33/route 248 interchange while bethlehem township’s occurs in Lehigh Valley 
industrial park V and park Vi near the route 33 extension as well as quadrants around the route 33/
freemansburg avenue interchange.
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the loss of heavy manufacturing has made land and rail infrastructure available for freight handling 
at the bethintermodal facility in south bethlehem. due to the Lehigh Valley’s proximity to the major 
metropolitan areas of the eastern u.s. (new york, philadelphia, baltimore, Washington, d.C., boston), 
major warehousing operations continue to locate in the region. the area has considerable appeal for this 
type of development because of its convenient access to the major highway network and availability 
of rail freight capacity.

increases in employment yield increases in travel and increased levels of congestion. increases in travel 
have outpaced the capacity of the existing transportation network and the ability to improve it. the 
current road network, except for i-78 (completed in 1989) and the route 33 extension (completed in 
2002), is essentially the same as existed in 1970.

other indiCators of traVeL demand

Vehicle miles of travel (Vmt) is the federal highway adminis-
tration’s primary measure of travel activity on the nation’s high-
ways. since 1984, travel on the nation’s highways has steadily 
risen from 1,716,779,000 Vmt to a peak of 3,029,791,000 
Vmt in 2007. then, for the first time in the past 16 years, 
travel dropped by 3.4% to 2,925,728,000 in 2008 as depicted in 
graph 2 and table 6. this drop coincided with rising gasoline 
prices and a weak economy. since the trough of 2008, travel 
has started to increase slightly to 2,932,374,000 Vmt in 2009. 
this represents a 0.2% increase — the smallest annual increase 
from 1984 to 2009.

tables 7, 8, and 9 show trends in passenger car registrations, licensed drivers and truck registrations 
from 1990–2009. between 1990 and 2009 passenger car registrations grew 23% in pennsylvania and 
30.4% in the Lehigh Valley (Lehigh and northampton counties). Licensed drivers grew 11.6% in penn-
sylvania and 23% in the Lehigh Valley. truck registrations grew 31.5% in pennsylvania and 37.1% in 
the Lehigh Valley. all of these trends indicate more robust growth in the Lehigh Valley relative to the 
state as a whole.

Year VMT (000) % Change
1984 1,716,770       
1985 1,774,763       3.4%
1986 1,838,240       3.6%
1987 1,924,328       4.7%
1988 2,025,586       5.3%
1989 2,107,040       4.0%
1990 2,147,501       1.9%
1991 2,172,214       1.2%
1992 2,247,152       3.4%
1993 2,296,705       2.2%
1994 2,357,587       2.7%
1995 2,422,776       2.8%
1996 2,482,201       2.5%
1997 2,560,373       3.1%
1998 2,625,363       2.5%
1999 2,679,459       2.1%
2000 2,746,924       2.5%
2001 2,795,548       1.8%
2002 2,855,262       2.1%
2003 2,889,675       1.2%
2004 2,964,167       2.6%
2005 2,989,395       0.9%
2006 3,014,336       0.8%
2007 3,029,791       0.5%
2008 2,925,728       -3.4%
2009 2,932,374       0.2%

TABLE 6
NATIONAL VEHICLE MILES OF TRAVEL

Source : Federal Highway Administration
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Table08 - Licensed Drivers.xls

Year Total % Change Total % Change Total % Change
1990 7,799,455 186,885 187,487
1991 7,950,800 1.94% 191,616 2.53% 192,858 2.86%
1992 7,993,318 0.53% 192,680 0.56% 194,242 0.72%
1993 8,058,948 0.82% 194,731 1.06% 197,007 1.42%
1994 8,115,168 0.70% 195,793 0.55% 198,955 0.99%
1995 8,154,107 0.48% 196,134 0.17% 200,060 0.56%
1996 8,221,179 0.82% 198,160 1.03% 202,861 1.40%
1997 8,317,729 1.17% 201,242 1.56% 206,111 1.60%
1998 8,404,693 1.05% 204,110 1.43% 209,381 1.59%
1999 8,478,276 0.88% 206,669 1.25% 212,301 1.39%
2000 8,229,493 -2.93% 202,950 -1.80% 206,950 -2.52%
2001 8,254,474 0.30% 204,594 0.81% 209,334 1.15%
2002 8,323,745 0.84% 206,314 0.84% 211,510 1.04%
2003 8,369,579 0.55% 209,250 1.42% 217,238 2.71%
2004 8,430,147 0.72% 212,659 1.63% 221,358 1.90%
2005 8,489,911 0.71% 216,818 1.96% 223,770 1.09%
2006 8,566,282 0.90% 220,421 1.66% 226,278 1.12%
2007 8,627,959 0.72% 223,517 1.40% 228,298 0.89%
2008 8,659,389 1.09% 225,620 2.36% 229,227 1.30%
2009 8,701,682 0.49% 228,910 1.44% 231,489 0.98%

Source: PennDOT Bureau of Driver Licensing

TABLE 8

Pennsylvania Lehigh County Northampton County
LICENSED DRIVERS: 1990 - 2009

C:\Reports\LV Surface Transportation Plan 2010-2030\Tables\Table08 - Licensed Drivers.xls

Table07 - Passenger Car Registrations.xls

Year Total % Change Total % Change Total % Change
1990 6,345,308 160,680 161,488
1991 6,391,515 0.73% 161,023 0.21% 162,735 0.77%
1992 6,495,058 1.62% 162,664 1.02% 164,748 1.24%
1993 6,559,139 0.99% 163,649 0.61% 166,747 1.21%
1994 6,679,036 1.83% 165,565 1.17% 170,231 2.09%
1995 6,664,258 -0.22% 164,063 -0.91% 169,385 -0.50%
1996 6,750,733 1.30% 164,923 0.52% 171,791 1.42%
1997 6,952,248 2.99% 168,995 2.47% 177,001 3.03%
1998 7,042,386 1.30% 171,180 1.29% 179,387 1.35%
1999 7,056,986 0.21% 171,555 0.22% 178,342 -0.58%
2000 7,166,668 1.55% 174,968 1.99% 180,122 1.00%
2001 7,340,376 2.42% 182,000 4.02% 185,707 3.10%
2002 7,428,064 1.19% 188,342 3.48% 189,544 2.07%
2003 7,581,661 2.07% 198,689 5.49% 193,862 2.28%
2004 7,653,461 0.95% 211,675 6.54% 190,002 -1.99%
2005 7,721,703 0.89% 216,051 2.07% 193,357 1.77%
2006 7,701,845 -0.26% 214,766 -0.59% 194,179 0.43%
2007 7,774,535 0.94% 216,744 0.92% 196,374 1.13%
2008 7,817,110 0.55% 218,055 0.60% 197,814 0.73%
2009 7,829,113 0.15% 220,563 1.15% 199,834 1.02%

Source: PennDOT Bureau of Motor Vehicles

TABLE 7

Pennsylvania Lehigh County Northampton County
PASSENGER CAR REGISTRATIONS: 1990 - 2009

C:\Reports\LV Surface Transportation Plan 2010-2030\Tables\Table07 - Passenger Car Registrations.xls
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the rate of growth in car registrations in the Lehigh Valley increased from 10.2% from 1990 to 2000 to 
18.4% from 2000 to 2009. Licensed drivers grew 9.5% from 1990 to 2000 to 12.3% from 2000 to 2009. 
the growth of truck registrations slowed down somewhat from the 1990s to the 2000s. these registra-
tions grew by 19.6% from 1990 to 2000 and 14.6% from 2000 to 2009. except for truck registrations 
the growth rates during the 2000s was much higher than the 1990s.

table 10 compares growth in population and employment with growth in car registrations, licensed 
drivers, and daily vehicle miles of travel. the data indicates a period of robust growth that has occurred 
in the Lehigh Valley since 2000. the Lehigh Valley is geographically situated in the shadow of two 
of the country’s largest metropolitan areas, new york and philadelphia. Lehigh Valley residents are 
of two minds concerning this situation. they take pleasure in the economic and cultural benefits that 
geography conveys, yet they struggle with the inevitable side effects of such proximity — increasing 
traffic congestion, regional population growth, increasing school population, and dynamic changes in 

Table09 - Truck Registrations.xls

Year Total % Change Total % Change Total % Change
1990 1,443,730 28,494 31,209
1991 1,463,235 1.35% 29,337 2.96% 31,813 1.94%
1992 1,498,219 2.39% 29,590 0.86% 32,211 1.25%
1993 1,534,222 2.40% 29,743 0.52% 33,197 3.06%
1994 1,597,715 4.14% 30,508 2.57% 34,846 4.97%
1995 1,610,969 0.83% 30,356 -0.50% 35,430 1.68%
1996 1,645,669 2.15% 30,926 1.88% 36,258 2.34%
1997 1,705,350 3.63% 31,873 3.06% 37,383 3.10%
1998 1,718,916 0.80% 32,372 1.57% 37,709 0.87%
1999 1,734,596 0.91% 32,339 -0.10% 37,500 -0.55%
2000 1,842,246 6.21% 33,170 2.57% 38,212 1.90%
2001 1,862,004 1.07% 35,466 6.92% 40,811 6.80%
2002 1,838,197 -1.28% 35,765 0.84% 40,812 0.00%
2003 1,881,050 2.33% 37,737 5.51% 42,210 3.43%
2004 1,905,442 1.30% 39,816 5.51% 41,624 -1.39%
2005 1,920,334 0.78% 40,582 1.92% 42,246 1.49%
2006 1,918,432 -0.10% 40,636 0.13% 42,387 0.33%
2007 1,925,690 0.28% 40,848 0.66% 42,487 0.57%
2008 1,914,988 -0.56% 40,438 -1.00% 42,227 -0.61%
2009 1,898,703 -0.85% 40,229 -0.52% 41,604 -1.48%

Source: PennDOT Bureau of Motor Vehicles

TABLE 9

Pennsylvania Lehigh County Northampton County
TRUCK REGISTRATIONS: 1990 - 2009

C:\Reports\LV Surface Transportation Plan 2010-2030\Tables\Table09 - Truck Registrations.xls

Table10 - Comparative Growth Rates Lehigh Valley.xls

TABLE 10
COMPARATIVE GROWTH RATES

LEHIGH VALLEY
% Increase % Increase per Year

Population Growth (Est.) (2000 - 2009) 10.94% 1.22%
Job Growth (Est.) (2000 - 2007) 9.30% 1.30%
Passenger Car Registrations (2000 - 2009) 18.39% 2.04%
Licensed Drivers (2000 - 2008) 12.32% 1.37%
Daily Vehicle Miles of Travel (2000 - 2007) 6.45% 0.92%
Source: LVPC and PennDOT

C:\Reports\LV Surface Transportation Plan 2010-2030\Tables\Table10 - Comparative Growth Rates Lehigh 
Valley.xls
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the traditional culture of the Valley. this plan explores the transportation implications of these changes 
and makes recommendations to help us keep up with growing transportation needs. 

inCome

income is another factor that affects travel demand. as income rises, auto ownership increases; more 
and longer vehicle trips are generated. Conversely, lower income groups have less access to private 
automobiles and rely heavily on public transit. for this reason, income information is one parameter 
used to predict future transit trips in the mode choice portion of the Lehigh Valley regional travel de-
mand forecasting model.

map 5 shows per capita income in 1999 by census tract. new income data will become available with 
the release of the 2010 Census. the wealthiest areas in Lehigh County are upper milford township, 
Lower macungie township and upper macungie township. in northampton County, the wealthiest 
areas are in Lower saucon township, hanover township and Williams township. it is expected that 
the 2010 census information will show similar distributions of wealth.

the low income areas in the Lehigh Valley are concentrated in allentown, bethlehem and easton. it 
is in these areas that people are most dependent on public transit and that public transit receives its 
highest use.

PubLiC transPortation

Lanta’s metro fixed-route bus network  has seen significant increases in ridership over the past decade 
with ridership growing by 53% between 1999 and 2009.  the metro plus demand-responsive system 
has generally experienced solid, steady growth in ridership through programs such as shared ride, 
medical assistance transportation program and ada paratransit.  since 2000, patronage has gener-
ally been positive system-wide on both the metro and metro plus systems, reaching about 5.9 million 
trips annually in 2009. table 11 shows that public transportation trips in the Lehigh Valley decreased in 
1997; this reduction was due mainly to a Lanta fare increase and reduction of service in response to 
federal operating assistance reduction. the 8.67% trip increase in 1998 was due to the influx of state 
funding under act 3 which permitted the authority to restore services. the growth experienced since 
1997 can be attributed to continued service improvements and adjustments. 

Lanta’s metro plus division provides demand responsive human service transportation through one 
contractor, easton Coach Company, a private for-profit organization. table 12 shows the annual percent 
growth in metro plus ridership since 1990. growth of 251% has been realized since 1990, primarily 
due to increased paratransit services and a greater awareness of service provisions resulting from the 
americans with disabilities act of 1990 (ada). 

transit ridership increases can be realized through increased service levels or modifications which 
respond to new travel patterns.  outreach to the public and institutions such as major employers or 
institutions of higher learning can entice current riders to ride more frequently and attract new riders to 
the transit system.  public transportation plays a vital role in the Lehigh Valley travel picture, providing 
approximately 20,000 daily weekday trips in 2008.
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Table 11 Revised - Lehigh and Northampton Transportation Authority (LANTA) Total Passenger Trips.xls

Fiscal Year** Total Passenger Trips Percent Change
1990 4,504,646
1991 4,264,482 -5.33%
1992 4,306,831 0.99%
1993 4,092,516 -4.98%
1994 3,933,480 -3.89%
1995 4,056,568 3.13%
1996 3,740,641 -7.79%
1997 3,619,813 -3.23%
1998 3,933,526 8.67%
1999 4,030,676 2.47%
2000 4,111,509 2.01%
2001 4,278,106 4.05%
2002 4,505,356 5.31%
2003 4,768,270 5.84%
2004 4,742,473 -0.54%
2005 4,874,257 2.78%
2006 5,576,457 14.41%
2007 5,710,138 2.40%
2008 5,678,772 1.83%
2009 5,960,020 4.38%

* Includes all Metro passengers and all Metro Plus passengers.
**Fiscal year statistics from July 1 through June 30.
Source: LANTA

TABLE 11
LEHIGH AND NORTHAMPTON TRANSPORTATION AUTHORITY (LANTA)

TOTAL PASSENGER TRIPS*
1990 - 2009

C:\Reports\LV Surface Transportation Plan 2010-2030\Tables\Table 11 Revised - Lehigh and Northampton 
Transportation Authority (LANTA) Total Passenger Trips.xls

Table12 Revised - Metro Plus Ridership.xls

Fiscal Year*
Total Metro Plus 
Passenger Trips Percent Change

1990 129,454
1991 269,562 108.23%
1992 269,464 -0.04%
1993 271,134 0.62%
1994 273,480 0.87%
1995 324,962 18.82%
1996 328,707 1.15%
1997 382,086 16.24%
1998 403,241 5.54%
1999 422,721 4.83%
2000 452,722 7.10%
2001 446,669 -1.34%
2002 484,670 8.51%
2003 487,365 0.56%
2004 486,149 -0.25%
2005 472,898 -2.73%
2006 475,585 0.57%
2007 447,708 -5.86%
2008 449,967 -5.39%
2009 454,335 1.48%

Source: LANTA

TABLE 12
METRO PLUS RIDERSHIP

1990 - 2009

* Fiscal year statistics from July 1 through June 30.

C:\Reports\LV Surface Transportation Plan 2010-2030\Tables\Table12 Revised - Metro Plus Ridership.xls
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traVeL to work

table 13 shows the method of travel to work for several regions of pennsylvania. data on the Lehigh 
Valley and comparable areas like bucks County, montgomery County, and york County are depicted. 
philadelphia is also included due to its unique distribution of travel modes to work. 91.3% of workers 
16 years and older drove either by driving alone or carpool in the Lehigh Valley. this high share is not 
unique to the Lehigh Valley given the low population densities, short travel times to work, and the ease 
and availability of parking at trip destinations. bucks, montgomery, and york Counties have compa-
rable shares of driving to work at 90.6%, 87.9%, and 92.5%, respectively. in contrast, only 60.8% of 
trips to work in philadelphia were made by driving alone or carpool while 26.2% were made by public 
transportation. the public transportation share for the other areas depicted range from a low of 1.0% 
in york County to 4.2% in montgomery County. public transit is most effective in the philadelphia 
market due to the high population and employment densities located primarily in center city and neigh-
boring suburbs where origins and destinations are closer together and higher traffic congestion levels 
than other areas shown. the use of car, truck, or van to drive alone or carpool will continue to occupy 
a large share of travel mode choice unless greater population and employment densities are achieved 
through development and redevelopment efforts.   

table 14 shows the growth in daily person trips by trip purpose from 2005 - 2030. home-based trips 
are those trips that have the home of a trip maker as either the trip origin or destination. a trip to work 
from home or a trip home from shopping would be an example of a home-based trip. non-home based 
trips are those trips that don’t start or end at home. Commercial/truck trips represent deliveries of goods 
associated with employment. all of these trips represent internal trips which have both an origin and 
destination within the Lehigh Valley. in contrast, external trips are those trips having at least an origin or 
destination outside of the Lehigh Valley. an example would be a person who lives in the Lehigh Valley 
but commutes to new Jersey for work. While the total number of internal trips will continue to grow 
between 2005 and 2030, its share of the total number of trips will drop from 83.8% in 2005 to 81.3% 
in 2030 due to external trip making increasing in absolute value as well as percentage share of total 
trips. the shift toward greater external trip making means increased travel between the Lehigh Valley 

Table 13 Revised - Means Of Transportation To Work.xls

#
% of 
Total # % of Total #

% of 
Total #

% of 
Total #

% of 
Total

2000 Population 579,156 1,517,550 597,635 750,097 381,751

Land Area (sq. mi.) 725 143 622 487 910

2000 Population Density 799 10,612 961 1,540 420
Total: 301,643 568,512 317,236 397,164 214,961
     Car, truck, or van: 275,544 91.3% 345,609 60.8% 287,358 90.6% 349,247 87.9% 198,805 92.5%
          Drive alone 247,655 82.1% 290,775 51.1% 261,298 82.4% 316,933 79.8% 179,394 83.5%
          Carpooled 27,869 9.2% 54,834 9.6% 26,060 8.2% 32,314 8.1% 19,411 9.0%
     Public transportation (excluding taxicab) 5,816 1.9% 148,772 26.2% 8,866 2.8% 16,585 4.2% 2,215 1.0%
     Taxicab 77 0.0% 957 0.2% 23 0.0% 96 0.0% 15 0.0%
     Motorcycle 581 0.2% 451 0.1% 327 0.1% 438 0.1% 692 0.3%
     Bicycle 362 0.1% 7,508 1.3% 507 0.2% 1,064 0.3% 442 0.2%
     Walked 7,894 2.6% 46,473 8.2% 5,751 1.8% 12,333 3.1% 4,662 2.2%
     Other means 1,227 0.4% 4,141 0.7% 1,337 0.4% 2,091 0.5% 1,573 0.7%
     Worked at home 10,142 3.4% 14,601 2.6% 13,067 4.1% 15,310 3.9% 6,557 3.1%

               Land Area courtesy of Wikipedia.org

TABLE 13
MEANS OF TRANSPORTATION TO WORK

WORKERS 16 YEARS AND OVER
Bucks County, PA Montgomery County, PA York County, PAPhiladelphia County, PALehigh Valley, PA

Source: U.S. Census Bureau, 2006-2008 American Community Survey

C:\Reports\LV Surface Transportation Plan 2010-2030\Tables\Table 13 Revised - Means Of Transportation To Work.xls
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and external areas like new Jersey and has implications for major travel routes in the Lehigh Valley. 
i-78, route 22, and route 33, to name a few, will experience increasing congestion as a result.  

major traffiC generators

map 6 shows major traffic generators in the Lehigh Valley. included are hotels and motels, major govern-
ment buildings, schools, hospitals, airports, major industrial parks, major manufacturing and shopping 
centers, and proposed shopping centers. the distribution of generators is generally oriented east-west 
along the route 22 corridor with a high concentration in the part of the corridor from airport road west 
to route 100. this distribution can be expected to migrate further to the east and west as development 
pressure rebounds with an improving economic climate. this is illustrated by the new development as 
far west as the new smithville interchange at i-78 and route 863. to a much lesser degree a number of 
traffic generators have located in several north-south corridors. the route 309 corridor through north 
and south Whitehall townships has experienced development of a major supermarket and shopping 
center. in upper saucon township major traffic generators are located along the route 309 corridor. 
these include several shopping centers, schools, and an office park. the office park has recently added 
employers such as olympus, penn state university Lehigh Valley Campus (formerly Lehigh Valley Col-
lege), and a lifestyle shopping center. Lehigh Valley hospital Center (Cedar Crest Campus) undertook 
a 500,000 square foot expansion which drew increased traffic to the campus. Warehousing pressures in 
upper macungie township also generate traffic. despite a lackluster economy, multiple development 
plan submissions were made by developers in Lower macungie twp. along the hamilton blvd. (sr 
6222) corridor prior to the township adopting an act 209 impact fee ordinance. the Lehigh Valley 
ironpigs, the philadelphia phillies top minor league affiliate, now play baseball at Coca-Cola park in 
allentown. dorney park in south Whitehall twp. generates significant traffic during the summer months. 
in northampton County, major traffic generators are also located in areas with easy access to the major 
highway network. the route 33/route 248 interchange in Lower nazareth township is one example. a 
regional shopping center now exists at this location and development plans call for the construction of 
a major hospital. Lehigh Valley industrial park Vi, located at the intersection of route 33 and William 
penn highway in bethlehem township, is mostly built out. LVip Vii, located in the City of bethlehem 
on the former bethlehem steel site, is under development and will comprise of about 1,000 acres. the 
sands Casino opened in may 2009 on former bethlehem steel property. also, saint Luke’s hospital 
medical center is planned for the route 33/freemansburg avenue interchange.  

Table14 Revised - Daily Person Trips by Trip Purpose.xls

External Trips

Home Based 

Non-
Home
Based

Commercial/
Truck Total Total

2005 Trips 1,145,075 268,708 224,434 1,638,217 (83.8% ) 316,438 (16.2%) 1,954,655 (100%)

2030 Trips 1,426,219 311,790 261,585 1,999,594 (81.3%) 458,805 (18.7%) 2,458,399 (100%)

% Change 24.6% 16.0% 16.6% 22.1% 45.0% 25.8%
Source: LVPC

Daily Person Trips By Trip Purpose
TABLE 14

Lehigh Valley 
Region

Trip Purpose
Internal Trips

Grand Total

2005 - 2030 
Change

281,144 43,082 37,151 361,377 142,367 503,744

C:\Reports\LV Surface Transportation Plan 2010-2030\Tables\Table14 Revised - Daily Person Trips by Trip 
Purpose.xls
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traffic generators such as government buildings, major industrial parks, and schools produce trips in 
defined periods of time during the workday. hospitals, airports, and shopping centers create trips that 
are more evenly distributed throughout the course of a day. special event traffic generators, such as the 
musikfest, allentown fair and other community fairs are seasonal in nature and may generate significant 
traffic volumes for a several day duration.

triP generation

the amount of traffic generated is highly dependent upon the type of land use. table 15 shows the vari-
ety of average trip generation rates for different kinds of land use. among the various land uses listed, 
convenience markets with gasoline pumps generate the most trips followed by convenience markets 
without gas pumps. however, these two land uses have a lesser impact on traffic than other uses since 
a significant portion of trips are pass-by, that is trips attracted from passing traffic on adjacent streets. 
similarly, fast food restaurants and banks with drive-through windows generate significant vehicle trips, 
a large portion of which is also of the pass-by variety. among office-type land uses, government office 
buildings generate the most trips followed by medical-dental office buildings, general office buildings, 
research and development centers, and corporate headquarters. among the residential land uses, single 
family detached housing generates more trips than apartments.

triP distribution

as noted in the previous section, trips are generated or attracted at specific land uses at specific loca-
tions. transportation planners must deal with the movement of people between locations. to do this, 
travel models include trip distribution equations which measure and predict such movements between 
different parts of the region. to illustrate such movements the region has been divided into 37 traffic 
districts as shown on map 7. the lines connecting the districts measure the volume of trips between 
the districts. they do not represent specific roads. a large portion of daily travel occurs within the ur-
banized area along the east-west core of the region extending from Western Lehigh County to easton. 
the most intense area of trip making occurs between districts 13, 14 and 7 (south Whitehall/Whitehall 
township region to allentown to south allentown). daily trip-making is also heavy from district 14 
to 9 (central allentown to allentown’s west end). both maps show growth in Western Lehigh County 
and the route 33 corridor in northampton County. many trips will still be made in the allentown, 
bethlehem core area in 2030. in the past when land uses were more concentrated than they are today, 
there was much more travel within traffic districts than between travel districts. as map 7 shows, trip 
distribution is moving outward from the cities to more rural parts of the region located to the north and 
south of allentown and bethlehem.

triP assignment

the next step in predicting how people will choose to make their trips is trip assignment. trip assign-
ment considers the available network (e.g. highway, transit) and determines how the user will get to the 
destination using the network, typically dependent upon the shortest time path between an origin and 
destination. trip assignment determines the amount of activity on specific roadways and along specific 
bus routes. the physical characteristics of the network (e.g. available highway capacity, frequency of 
bus service along a fixed route) will impact route selections made by the user.
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Land Use Trips/Weekday/Independent Variable Independent Variable
Residential
Single Family Detached 9.57 D.U.
Apartment 6.65 D.U.

Industrial
General Light Industrial 6.97 1000 Sq.Ft.
Industrial Park 6.96 1000 Sq.Ft.
Manufacturing Facilities 3.82 1000 Sq.Ft.
Warehousing 3.56 1000 Sq.Ft.

Institutional
University/College 2.38 student
High School 1.71 student

Medical
Nursing Home 6.55 employee
Hospital 5.20 employee

Office
Government Office Building 68.93 1000 Sq. Ft.
Medical-Dental Office Building 36.13 1000 Sq. Ft.
General Office Building 11.01 1000 Sq. Ft.
Research & Development Center 8.11 1000 Sq. Ft.
Corporate Headquarters Building 7.98 1000 Sq. Ft.

Retail*
Convenience Market with Gas Pumps 845.60 1000 Sq. Ft.
Convenience Market 737.99 1000 Sq. Ft.
Supermarket 102.24 1000 Sq. Ft.

Free-Standing Discount Superstore 53.13 1000 Sq. Ft.
Electronics Superstore 45.04 1000 Sq. Ft.
Specialty Retail Center 44.32 1000 Sq. Ft.
Home Improvement Superstore 29.80 1000 Sq. Ft.

Pharmacy/Drugstore without Drive-Through Window 90.06 1000 Sq. Ft.
Shopping Center 42.92 1000 Sq. Ft.
Discount Club 41.80 1000 Sq. Ft.
Furniture Store 5.06 1000 Sq. Ft.

Services
Drive-in Bank 148.15 1000 Sq. Ft.
Fast-Food Restaurant with Drive-Through Window 496.12 1000 Sq. Ft.
High-Turnover Sit-Down Restaurant 127.15 1000 Sq. Ft.
Quality Restaurant 89.95 1000 Sq. Ft.

* Certain retail establishments, particularly banks, service stations, and convenience markets, generate
  a significant amount of pass-by trips (trips are attracted from passing traffic on nearby streets).
Source: Institute of Transportation Engineers Trip Generation Manual, 8th Edition, 2008.

TRIP GENERATION RATES FOR VARIOUS LAND USES
TABLE 15
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summary of findings

 1. Vehicle miles of travel nationally continues to grow but at a lesser rate than early in the decade. 
the Lehigh Valley continues to grow economically. this growth will continue to tax the trans-
portation network.

 2. although 60% of new households were in the urban core, households are becoming more dis-
persed. employment growth remains highly concentrated in the route 22 corridor. the route 33 
corridor in northampton County and the route 222/100 corridor in Lehigh County will be im-
portant employment centers in the next twenty years. the daily work trips will continue to have 
a great impact on traffic problems, particularly during the morning and afternoon peak hours.

 3. Low income concentrations are primarily in the cities of allentown, bethlehem and easton. ac-
cess of low income residents to suburban employment is a transportation issue.

 4. transit ridership in the Lehigh Valley has increased 69% since 1997, to nearly 20,000 trips on an 
average weekday. metro plus ridership has grown 116% since 1990. transit ridership increases 
can be realized through increased service levels or modifications which respond to new travel 
patterns.

 5. urban growth is spreading into rural parts of the Lehigh Valley. With a few exceptions, munici-
pal zoning is amended to accommodate urban uses. pennsylvania planning laws do not convey 
authority to county and regional planning agencies to manage growth in the region. therefore, 
the land use component of this plan is primarily based on forecasts of development trends and 
municipal zoning.
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ChaPter 3

TRANSPORTATION INFRASTRUCTURE IN THE LEHIGH VALLEY

travel infrastructure within the Lehigh Valley includes highway, transit, rail freight, air, bicycling, and 
pedestrian facilities. the highway network is by far the dominant system of travel infrastructure. it 
serves passenger vehicles, trucks, and public bus transportation needs in the region. in 2008, there were 
13,390,000 daily vehicle miles of travel on the regional highway network. in 2030, this figure is antici-
pated to grow to 19,600,000. according to the 2006-2008 american Communities survey, work trips 
averaged 24 minutes for Lehigh County residents and 27 minutes for northampton County residents.

Compared with the automobile, public bus transportation is limited in the number of persons it impacts. 
yet it has a significant impact on the lives of people who cannot drive or do not own a car. the bus sys-
tem handles the transportation needs of lower income groups through the metro fixed route bus system, 
and the elderly/disabled through the metro plus demand responsive bus system. these systems provide 
transportation for employment, medical, vocational, and recreational purposes. public transportation is 
playing an increased role since the ada legislation was passed. greater numbers of disabled persons 
are aware of the availability of public transportation services to meet their needs. this has resulted 
in significant annual metro plus ridership increases. non-medical trips are growing as people realize 
greater independence resulting from the provision of this service.

rail service is limited to the movement of freight. norfolk southern acquired trackage in the Lehigh 
Valley and northeastern u.s. with the breakup of Conrail. additionally, the conversion of a portion of 
the former bethlehem steel plant to an intermodal terminal resulted in increased rail freight service 
in the region. norfolk southern estimates 200,000 freight containers annually could eventually move 
through the terminal. economically, the Lehigh Valley and northeastern u.s. stand to benefit from the 
impact of the intermodal facility and rail service.

the presence of air transportation in the region has an impact on economic, social, and recreational 
issues. business and corporate aviation are becoming increasingly important users of airport facilities. 
both Lehigh Valley international airport (LVia) and Queen City airport are utilized for business and 
corporate travel. a system of good general aviation airports is important to accommodate some of the 
needs of corporate aviation to meet regional economic growth demands. Commercial flights occur 
only out of LVia. direct flights are offered to destinations with numerous other destinations accessible 
through transfers. easton airport, slatington airport, and flying m aerodrome function as general 
aviation facilities catering to small business and recreational flights.

based upon the 2006 – 2008 american Community survey, bicycle and pedestrian travel in the region 
constitutes 0.2% and 2.7%, respectively, of Lehigh Valley commuter trips. these trips are limited 
mostly to the cities of allentown, bethlehem, and easton and their immediate surrounding environs. 
biking is an important form of recreation and sport entertainment in the Lehigh Valley but accounts 
for very few non-recreational trips. the LVpC has published guides to recreation riding in the Valley; 
numerous municipalities have developed bike trails; the Lehigh Valley Velodrome is an internationally 
known site for bike racing.
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PubLiC PerCePtion of transPortation in the Lehigh VaLLey 

in february 2010, the LVpC conducted a sample survey of registered voters to gauge public opinion 
on issues such as land use, growth, and transportation. 

When asked what the most significant consequences of growth have been since the year 2000, nearly 
79% of respondents stated increased traffic congestion. this was the number one response, followed 
by the loss of open space mentioned by 60% of respondents. this same question was asked in a 1999 
public opinion survey and revealed that increased traffic congestion ranked first, although at a signifi-
cantly lesser rate (39%).

When asked to rank the most important transportation improvements in the Lehigh Valley, improving 
inter-city commuter services by expanding bus service or building commuter rail facilities between 
the Lehigh Valley, new Jersey, new york and philadelphia received the most first place votes. this 
was followed by widen and improve existing roadways to reduce congestion and build new roads to 
reduce congestion. the public recognizes that it is necessary to provide improvements that address 
congestion relief.

When asked to rank the best long-term options for route 22, adding more travel lanes received the 
most first place votes followed by building a by-pass around the congested portions of route 22 and 
improving interchanges.

When asked what they like most about living in the Lehigh Valley, the top three responses were: the 
close proximity to new york City, philadelphia, and shore points; convenience and good access to many 
amenities; diversity, variety, and balance between city and rural.

traffic congestion, crime and drug problems, and too much development and sprawl were the top three 
responses as to what respondents liked least about living in the Lehigh Valley.

highways

highways are classified according to their function as depicted in map 8. the classifications consist of 
freeways and expressways, arterials, collectors (urban, rural major, and minor), and local streets. each 
of these facility types serves a mobility function, land access function, or some combination of both. 
freeways and expressways are developed primarily for mobility. access on these roads is limited to 
interchanges. the Lehigh Valley is served by six expressways, two of which are interstate highways. 
the interstate roads are i-78 and i-476. other expressways are route 22, route 33, a portion of route 
309, and a portion of route 378 through the City of bethlehem. traffic exiting freeways and express-
ways is transferred to arterials — roadways that serve primarily a through-traffic function and provide 
access to collectors and local roads. examples of principal arterial roads in the region include route 
309, route 145, route 222, route 29, route 248, and route 378. still more roads are identified as 
minor arterials. arterial traffic is transferred to collectors — roadways that provide both access and 
traffic circulation service within residential, commercial, and industrial areas. some examples of col-
lectors include oakland road in bethlehem township and Jacksonville road in hanover township, 
northampton County. in Lehigh County, Walbert avenue in south Whitehall township and fullerton 
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avenue in Whitehall township constitute collectors. Collector traffic is transferred to local roads that 
primarily provide access to individual properties.

the Lehigh Valley contains 57 miles of interstate highways, 33 miles of freeways/expressways, 191 
miles of principal arterials, 223 miles of minor arterials, 420 miles of major collectors, 106 miles of 
minor collectors, and 2,986 miles of local roads for a total of 4,018 miles.

the pennsylvania mobility plan, the statewide long-range transportation plan, sets direction for trans-
portation investments through 2030. the mobility plan builds upon the previous statewide long-range 
plan, pennplan moVes!, and updates it for the 2006-2030 planning horizon. the mobility plan was 
developed in layers, starting with one broad, overarching vision through increasingly specific goals, 
objectives, strategies, and nearly 90 actions to reach the vision. the plan lists the following goals and 
objectives:

Goal 1: move people and goods safely and securely
objective: reduce the number of fatalities ad crashes
objective: ensure the uninterrupted operation of vital transportation services

Goal 2: improve quality of life by linking transportation, land use, economic development, and 
environmental stewardship

objective: direct resources to support economic and community development
objective: integrate land use and transportation
objective: preserve natural, historical, and cultural resources
objective: promote energy conservation

Goal 3: develop and sustain quality transportation infrastructure
objective: advance a program to achieve desired maintenance cycles
objective: accelerate the use of innovative construction techniques, better materials, and 

improved maintenance practices

Goal 4: provide mobility for people, goods, and commerce
objective: improve connectivity and accessibility throughout the transportation network
objective: improve transportation system operating efficiency
objective: improve transportation system reliability

Goal 5: maximize the benefit of transportation investments
objective: improve transportation investment decision-making
objective: focus statewide planning and investments on a Core pa transportation system
objective: secure funding to preserve pennsylvania’s transportation infrastructure and to 

make strategic capacity improvements
objective: improve project delivery to expedite project development and reduce cost

data and anaLytiCaL tooLs aVaiLabLe

aspects of highway planning such as major investment studies, congested corridor analyses, and evalu-
ation of projects for inclusion into the Long range plan are dependent upon various data and analytical 
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tools. the most important tool for highway planning is the Lehigh Valley regional travel model. it is 
a computer model of the Lehigh Valley road network that simulates trips based upon socio-economic 
data inputs. the region is divided into 473 geographical areas or “zones”. each zone contains current 
and projected data on a variety of social and economic variables that are used to predict trip generation 
data. a four step modeling process is used and includes trip generation, trip distribution, mode choice, 
and trip assignment. trip generation forecasts the number of trips made. trip distribution shows the 
number of trips between traffic zones. mode choice predicts how the trips will be divided among the 
available modes of travel (highway, transit, carpool, etc.). trip assignment predicts the routes the trips 
will take. the model utilizes an iterative trip assignment process, assigning and reassigning trips to 
the network until the overall shortest travel time is reached for each trip. data outputs from the model 
include highway traffic volumes, highway operating conditions by measuring congestion and level-of-
service (Los), transit ridership, carpooling, vehicle miles traveled, lane miles, and trip orientation.

the travel model was used in the long range study of route 22 to test the effectiveness of potential 
solutions to congestion along the corridor. over 40 transportation alternatives were tested. the model 
was also used for the american parkway project where 20 different scenarios were evaluated. for this 
report, the travel model was used to prioritize congested corridors and also to aid in the prioritization 
of transportation projects. demographic data used in the traffic model is periodically updated with the 
last update occurring in 2007.

another tool available for use is the transportation geographic information system (gis-t). it is 
a tool used to assist in performing various transportation analyses and consists of multiple layers of 
penndot databases. some examples of data available are traffic volumes, bridge load limits, bridge 
ownership, bridge sufficiency ratings, functional classifications of roads, Level of service, pavement 
type, road ownership, road roughness index, and speed limit. the gis-t has been used most recently 
to develop the report traffic safety in the Lehigh Valley 2004 – 2008 and to respond to various infor-
mation requests from the public.

the last data resource available is the highway performance monitoring system (hpms) program. 
the program consists of two elements, traffic counting and the roadway segment inventory. annually, 
about 100 traffic counts are conducted under a contract with penndot. the data gathered is used in 
monitoring traffic flows, determining traffic background growth rates, projecting future traffic volumes, 
determining road design, determining federal funding allocations, for conducting air quality conformity 
determinations, congestion management systems, determining funding priorities for transportation 
improvement projects, and for validating the regional travel demand forecasting model. the model 
is currently validated based upon year 2000 traffic count data. the second element involves conduct-
ing a roadway segment inventory which involves collecting data on the physical characteristics of the 
road such as speed limits, percentage of traffic signal green time, number of traffic signals and stop 
signs, and surface type and condition to name a few. this information is used to measure and monitor 
the condition, performance, usage, and operating characteristics of the nation’s highways for use by 
policy decisionmakers and Congress in developing and evaluating federal-aid highway programs and 
funding levels.  
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highway maintenanCe

maintenance of the existing highway network is a top priority item. federal and state funds are used 
for maintenance. state funds are allocated at the county level for maintenance based on a statewide 
formula determined by the pennsylvania legislature. only very large maintenance projects come before 
the Lehigh Valley transportation study technical and Coordinating Committees for programming. the 
$70 million 22 renew project completed in 1999 is an example of such a project. smaller projects such 
as surface overlays, pothole patches, etc. are typically planned and programmed by penndot outside 
of the transportation improvement program and long range plan. however, penndot is developing 
an asset management program that will be incorporated into future long range transportation plans and 
will address maintenance projects.

penndot develops its program of priority projects for highway maintenance by using the international 
roughness index (iri), life expectancy of maintenance improvements, and other inspection techniques. 
the iri is used to identify the condition of a roadway by quantifying general roughness. the measure 
incorporates the characteristics of the roadway deformation and surface deterioration such as surface 
cracking, pavement separation, potholing, and patching. Lower iri values translate to better roads. the 
higher the value, the greater the need for improvement. Locally, iri values have gone down over the past 
five years due to an influx of funding from the smooth roads initiative and act 44. these additional 
funds were distributed to penndot district offices to address maintenance of rougher roads. penndot 
district 5, which has jurisdiction over berks, schuylkill, Carbon, monroe, Lehigh, and northampton 
Counties, has the 3rd highest median iri values in the state. 234 miles of roads in Lehigh County and 
224 miles of roads in northampton County are classified as either fair or poor and thus will need to be 
repaved in 3 – 5 years. based upon a conservative paving cost of $200,000 per mile, the combined 458 
miles of roads translates into a $91 million need to address pavement surfaces. this information was 
derived from penndot’s “state of engineering district 5-0”.

highway safety

the LVpC incorporates safety into its planning process through safetea-Lu legislation that was 
signed into federal law in 2005. this legislation included with some important changes in the mpo 
process, including an added emphasis on improving safety by reducing the number of crashes, fatali-
ties and injuries on roadways. the LVpC has published several reports on traffic safety in the region; 
the most recent in 2009 titled Traffic Safety in the Lehigh Valley 2004 to 2008. the report includes an 
analysis of crash types (e.g. head-on, run-off-road), crash contributing factors (e.g. aggressive driving) 
and general recommendations to mitigate crashes. the report analysis shows over the 5-year time period 
an average of 70 fatalities and 7,949 vehicle crashes per year in the region. the 2008 traffic fatality 
rate (deaths per hundred million vehicle miles traveled) in pennsylvania and Lehigh Valley was 1.35 
and 1.29, respectively). the state goal was to achieve a rate of 1.00 by 2008, but neither the state nor 
Lehigh Valley achieved this goal. in summary, the report analysis shows a reduction in crashes, fatalities 
and injuries for many crash characteristics. emphasis safety areas continue to be on reducing fatalities, 
motorcycle crashes, and pedestrian and bicyclist injuries.

as mentioned above the federal safetea-Lu legislation expanded emphasis on safety. one of the 
ways this is established is through the highway safety improvement program (hsip) which is a core-
funded program to reduce the number of crashes, fatalities and injuries on roadways. hsip projects 
are eligible for 100% federal funding and are targeted for highway safety improvement projects on any 
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public road (state or non-state). the hsip provides states with the flexibility to target their most criti-
cal safety needs. in pennsylvania, these safety needs are identified in penndot’s strategic highway 
safety plan (shsp) released in 2009 titled “drive safe in PA”. the “vital seven” focus areas of the 
shsp include reducing aggressive driving, reducing impaired driving (dui), increasing seat belt usage, 
providing infrastructure improvements, improving the crash records system and improving motorcycle 
and mature driver safety. recognition and support of these focus areas will require cooperation and 
support from a variety of regional and local stakeholders representing the four “es” of transportation 
safety: education, enforcement, engineering, and emergency response. the LVpC is focusing on 
engineering (or infrastructure improvements) to improve safety as part of a regional safety action plan. 
the plan emphasizes cooperation and support from a variety of stakeholders to improve safety.

the regional safety action plan focuses on identifying severe and high frequency crash locations. map 9 
shows these locations designated as high priority corridors and intersections. high frequency corridors 
contain crashes at a rate greater than 2.5 times the statewide average rate for a class of roadway and 
severe corridors contain 4 or more fatal and major injury crashes per mile of roadway. the corridors 
are distributed fairly evenly between urban and rural areas. table 16 includes a list of these locations 

Map # Name From To Municipality
On
TIP

Lehigh County

Corridors
1 Route 863 Rt. 222 U. Macungie Twp. Line Upper Macungie Twp. No
2 Schantz Rd. Rt. 222 Rt. 863 Upper Macungie Twp. No
3 Kernsville Rd. Columbia Blvd. Roth Rd. North Whitehall Twp. No
4 Old Post Rd. Spring Valley Rd. Rt. 873 Washington Twp.(LC)/N. Whitehall Twp. No
5 Mauch Chunk Rd. Levans Rd. Old Post Rd. North Whitehall Twp. No
6 Route 145 Columbia St. Rt. 329 Whitehall Twp. No
7 Hamilton St. Rt. 222 15th St. Allentown No
8 Rt. 29 I-78 Fish Hatchery Rd. Salisbury Twp. No
9 Rt. 29 Indian Creek Rd. Chestnut Street Emmaus Boro. Yes

10 Lehigh St. Union St. S. 12th St. Allentown No
11 Union Blvd./Tilghman St. N. Plymouth St. Front St. Allentown No
12 Rt. 22 Rt. 378 ramps Airport Rd. Hanover Twp. (LC/NC) No
13 Schoenersville Rd. Catasauqua Rd. Airport Rd. City of Bethlehem/Hanover Twp. (LC) No
14 Airport Rd. Grove Rd. Schoenersville Rd. Hanover Twp. (LC) No
15 Rt. 145 Rt. 309 South Pike Ave. Upper Saucon Twp. No

Intersections
16 Rt. 100/Clausville Rd. Lowhill Twp. Yes
17 Rt. 100/Tilghman St. Upper Macungie Twp. No
18 Mauch Chunk Rd./Cedar Crest Blvd. North Whitehall Twp. No
19 Rt. 309/Saucon Valley Rd. Upper Saucon Twp. Yes
20 Rt. 309/Station Ave. Coopersburg Boro. No

Northampton County
Corridors

21 Rt. 145 Alder Dr. Old Main St. Lehigh Twp./Walnutport Boro. No
22 Rt. 248 Walnut Dr. Mountain View Dr. Lehigh Twp. No
23 Rt. 987 Jade Ln. Rt. 329 East Allen Twp. No
24 Daniels Rd. Rt. 248 Bushkill Twp. Line Upper Nazareth Twp./Bushkill Twp. No
25 Belvidere Rd. Richmond Rd. Mount Pleasant Rd. Lower Mt. Bethel Twp. No
26 Butler St. Peach St. Freemansburg Ave. Easton/Wilson Boro. Yes
27 Center St. Church St. Elizabeth Ave. City of Bethlehem No
28 Rt. 412 Cherry Ln. Spruce St. Hellertown Boro. No

Intersections
29 Route 378/Seidersville Rd. Lower Saucon Twp. No
30 Rt. 329/Howertown Rd. Allen Twp. No
31 Rt. 248/Rt. 33 Lower Nazareth Twp. No

TABLE 16
HIGH PRIORITY CRASH LOCATIONS

Note: Locations are not listed in priority order
Source:  PennDOT BHSTE, LVPC.
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based on penndot data used in the plan. the plan consists of an implementation component that fo-
cuses on working with penndot and other safety professionals in the region to identify and prioritize 
safety issues and to conduct roadway safety audits and other safety studies for recommending safety 
improvements. these safety studies serve as a proactive approach in identifying and prioritizing safety 
needs in the region.

in addition to large scale engineering improvements using hsip funding, penndot has been very 
successful at implementing low-cost safety improvements. examples of improvements include curve 
warning signs, tree cutting and installing anti-skid treatments. these improvements are characterized 
by high benefit-cost ratios and short implementation times.

highway Congestion

although congestion in the Lehigh Valley is becoming more widespread, it is generally short in dura-
tion. it occurs primarily during the morning (7:30 to 8:30 a.m.) and evening peaks (5:00 to 6:00 p.m.). 
Congestion and traffic delays on major highways such as route 22 and i-78 are increased by incidents 
(i.e. crashes, police activity, motorists in need of assistance). Lehigh Valley congestion typically is also 
associated with intersection delay, particularly in the rapidly growing suburban areas. intersections 
in suburban areas are the primary areas of recurring congestion. many intersections prove difficult to 
improve due to the presence of environmental or cultural resources.

LVts defines congestion as Level of service (Los) “d” or worse. Los is a value that reflects driver 
comfort. it ranges from “a” (best) to “f” (worst). table 17 shows volume to capacity relationships and 
operating conditions for various levels of service. a volume/capacity ratio is a measure of the volume 
of traffic carried on a road segment divided by its capacity.

Level of Volume/Capacity
Service Ratio Operating Condition

A 0.00-0.50 Free Flow

B 0.51-0.70 Free Flow

C 0.70-0.80 Stable Flow, Reduced 
Maneuverability

D 0.81-0.90 Stable Flow, Reduced Speed, 
Reduced Maneuverability

E 0.91-1.00 At Capacity, Flow Disruption, 
Some Queueing

F Greater than 1.00 Fully Congested, Flow 
Breakdown

THE CONCEPT OF LEVEL OF SERVICE (LOS)
TABLE 17

Source: Garmen Associates, Lehigh Valley Travel Model
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the analysis of congestion in the Lehigh Valley is done by LVpC as part of the regional Congestion 
management process (Cmp). thirteen corridors have been identified as eligible for inclusion in Cmp. 
each corridor was required to be at least a mile long and have an average Los of “d” or worse, have a 
functional classification of at least a minor arterial, be located within the area recommended for urban 
development in the LVpC’s regional comprehensive plan, and not have had publicly-funded capacity 
improvements over the last 20 years. this last requirement was instituted because LVts did not want 
to revisit recently improved corridors before addressing other congestion needs. future congestion 
conditions were modeled assuming that the projects in the Transportation Improvement Program would 
be built. Corridors were prioritized using a rating system, approved by LVts, that takes into account 
future Los, future traffic volume, the current crash rate as compared to the statewide crash rate for 
that facility type, and corridor length. table 18 lists the 13 corridors in priority order (see map 10 for 
locations).

the congested corridors identified largely consist of roadways extending from the urban core to the 
employment areas located in the suburbs. Little congestion exists in the downtown areas. this is a 
major change from thirty and forty years ago. movement of commercial and industrial land uses from 
the downtowns to the suburbs have resulted in a similar shift in congestion.

the Cmp sets planning priorities for the congested corridors. route 22 remains a top priority corridor 
despite fiscal constraints responsible for the project’s downsizing. it’s status as the Lehigh Valley’s 
“main street” requires that improvements be made to mitigate the congestion that occurs daily. route 
22 provides access to the three cities, major employers, major shopping areas and medical facilities. 
not addressing route 22 congestion will have a significant negative economic impact on the Lehigh 
Valley over the life of this plan.

other corridors identified under the Cmp may not have the impact on the regional level of a route 22 
but are important locally for providing access (e.g. Cedar Crest boulevard to Lehigh Valley hospital 

Map # Corridor Name
1 Route 22 (I-78 to Route 33)
2 Cedar Crest Blvd. (Route 22 to Chestnut St.)
3 I-78 (Route 22 to Route 100)
4 I-78 (Route 309 to Route 33)
5 Rt. 309 (Shankweiler Rd. to Walbert Ave.)
6 Lehigh St./E. Harrison St. (31st St. to 5th St.)
7 25th St. (Newburg Rd. to Freemansburg Ave.)
8 Route 191 (Route 22 to Newburg Rd.)
9 Route 378 (Seidersville Rd. to Center Valley Parkway)
10 Rt. 100 (Lowhill Twp. line to Schantz Rd.)
11 American Parkway/S. 4th St./Basin St. (Gordon St. to I-78)
12 Broadway/E. 4th St. (Susquehanna St. to Fillmore St.)
13 Morgan Hill Rd./Phila Rd./Saint John St./Rt. 611 (I-78 to vicinity of Paxinosa Ave.)

TABLE 18
LEHIGH VALLEY CONGESTED CORRIDORS — 2030

Source:  LVPC Regional Travel Model.
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Center) and improving safety (e.g. i-78 corridors). for the purposes of the long range transportation 
plan, further studies must take place on these corridors to identify implementable solutions.

penndot’s highway occupancy permit (hop) program is a successful program at providing relief of 
congestion caused by land development. if a land use requires access to a state-owned road, an hop 
must be acquired. under this program, developers are required to mitigate the impact of their develop-
ment by providing roadway improvements. most highway improvements made around major retail 
facilities and office buildings are funded privately. Lehigh Valley examples include improvements 
at i-78/Cedar Crest boulevard interchange (Lehigh Valley hospital Center) and route 33/route 248 
interchange (northampton Crossings and Wegmans).

highway effiCienCy

to improve highway efficiency LVts/LVpC has attempted to implement various transportation 
demand management (tdm) strategies over the past three decades. three rideshare programs were 
implemented. the first two programs (1974 and 1979) were instituted in conjunction with Lehigh Valley 
businesses. both programs were implemented at a time when oil prices were increasing significantly 
and supply was in question. even with those circumstances, the experience in both cases was disap-
pointing at best. the 1974-1975 effort resulted in only 23 individuals that might have joined or formed 
car pools. the 1979 program, in which the LVpC assisted 17 major Lehigh Valley employers in set-
ting up car pool programs, was somewhat more successful, mainly due to carpooling programs at air 
products and bethlehem steel. of the 913 carpools formed, 767 were at these companies. though it 
might seem that this would have a significant impact on travel, in fact it did not. the LVpC estimated 
a 0.8% reduction in work-related vehicular miles traveled and a 0.2% reduction in hydrocarbon emis-
sions. a 1982 follow-up survey found that the programs were reduced or eliminated. Commuters had 
adjusted to higher fuel costs and resumed driving alone. the 1984 program was available to the public 
and advertised on billboards along major highways. it was implemented at a time when construction on 
route 22 and impending construction on route 309 (construction of i-78) would have a serious impact 
on highway performance in the Lehigh Valley. the program was suspended in 1986. approximately 
30 people participated. most participants had a trip end outside the Lehigh Valley such as new Jersey, 
new york, philadelphia and harrisburg.

more recently, the higher gasoline prices of the late 2000s did little to spark interest in formal rideshare 
programs within the Lehigh Valley. the best prospects for ridesharing in the Lehigh Valley involve long 
daily trips to destinations outside of the Lehigh Valley such as new Jersey, new york, philadelphia and 
harrisburg. indeed the popularity of the hellertown park and ride facility supports this observation. 
the hellertown facility serves as a bus stop for interstate bus traffic and as a staging area for people 
who carpool to work in new Jersey and new york. the facility receives heavy use on a daily basis. 
penndot intends to expand it from 100 parking spaces to about 260. a fall 2009 site visit revealed 
138 vehicles using this lot. a second park and ride facility is located at the intersection of William penn 
highway and route 33. it too serves new Jersey and new york commuters. it is so heavily used that 
capacity will be increased by about 1000 spaces from 220. a fall 2009 site visit to this lot showed 263 
vehicles present. a 132-space park and ride lot associated with the route 222 Corridor improvements 
was opened in early 2009. 99 vehicles were using the lot during a fall 2009 site visit. 
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other tdm strategies have also been attempted. in 1983, a park and ride lot was sited at a church along 
route 873, which carries Lanta service from allentown to slatington. the purpose of the park and 
ride lot was to intercept workers from Carbon County going to allentown and transferring that trip to 
public transportation. no one used the service. in 1989, the LVpC report Staggered Work Hours – An 
Evaluation of Peak Hour Travel Reduction in the A.B.E. Airport/LVIP Area (LVpC, June 1989) concluded 
that staggering work hours of a few major employers in LVip iii would temporarily reduce the need 
for improvements at a number of key intersections in the study area. discussions with those employ-
ers proved fruitless. the findings were presented to five employers and although they agreed with the 
findings, they expressed little interest in implementing a staggered work hour program. problems such 
as labor union approval, coordination with other departments and customer service commitments were 
cited as reasons why staggered work hours were not adopted. 

most past tdm projects in the Lehigh Valley have been unsuccessful. reasons for this are varied, but 
a few circumstances in the Lehigh Valley almost certainly address the reasons for these failures. first, 
according to the 2006 – 2008 american Community survey, the average commute time in Lehigh County 
was 24 minutes while northampton County was 27 minutes. people don’t park and ride for short com-
mutes. second, development patterns in the Lehigh Valley are not dense enough to support many of 
these strategies. third, due to the Lehigh Valley air quality non-attainment status, many strategies that 
are mandatory in areas with worse air quality are voluntary in the Lehigh Valley.

intelligent transportation systems (its) strategies represent a technology-based approach to increasing 
efficiency on existing networks. much of the basis for this approach focuses on real time information to 
the motorist. its strategies include variable message signs, queue detection, ramp metering, highway 
advisory radio, etc. an its early development study for the Lehigh Valley was adopted by LVts in 
february 2000. example components of the recommended system include placement of additional vari-
able message signs (Vms) on limited access highways, numerous queue detectors, and ramp meters. 
these strategies were used successfully during the maintenance of traffic for the 22/renew project, a 
rehabilitation project which ran from the Lehigh river bridge to route 191. an its architecture plan 
was adopted by LVts in april 2005. Components of the plan that are currently operational include: 
freeway service patrol, variable message signs, closed circuit tV monitors, and an operations center at 
the penndot district offices. it is expected that these other its projects will be continuously monitored 
and expanded as needed in the future.

LVts adopted penndot’s regional operations plan (rop) during the summer of 2007. the plan 
identifies, defines, and prioritizes regional projects that focus on transportation infrastructure opera-
tions. the plan is a guide for operational activity and interaction between penndot and mpo/rpos. 
projects identified in the plan will feed the long range plan and transportation improvement program. 
the top three projects identified in the rop in district 5 are:

•	 Identify	ITS	Technology	Gaps;	Deploy	New	Equipment
•	 Develop/Update	Incident	Management	Plans	&	Procedures
•	 Explore	Expanded	Use	of	Freeway	Service	Patrols

the freeway service patrol is being expanded using Congestion mitigation (air Quality) funds in the 
short term element of this plan.
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missing transPortation Links

the route 33 extension opened to traffic in January 2002. With the completion of that regional link, 
the only missing link is the american parkway project. this project consists of a 1.5 mile roadway and 
bridge over the Lehigh river from front street to airport road. a portion of this project associated 
with improved access to agere’s (now Lsi) new office has been completed. the project will provide 
quick access to downtown allentown from route 22 and help to reduce traffic volumes on route 22. 
the improved access should aid redevelopment efforts in the City. final design is now underway. Con-
struction is expected to begin in late 2011.

highways and eConomiC deVeLoPment

economic development is a major issue in the Lehigh Valley because of the loss of employment in 
major manufacturing industries since the early 1980s. although manufacturing employment has been 
replaced by service and retailing, salary levels in service and retailing are much lower than most of the 
manufacturing that used to dominate the economy. in 2005 unemployment levels in the region range 
between 4.5-5.5%. as of november 2009, the unemployment rate for Lehigh County was 9.4% while 
northampton County was at 9.1%, according to pa department of Labor and industry. business and 
governmental agencies are very supportive of private and public efforts to generate jobs.

economic development interests merge with community development in the cities and many small 
boroughs. Like many other old manufacturing centers across the country the Lehigh Valley has many 
abandoned or underused industrial sights from bygone eras. brownfield redevelopment is an important 
development issue in the Lehigh Valley, particularly in the three cities and many of the boroughs.

major transportation projects are almost always linked with economic development. for the past 50 
years many jobs have located in industrial parks and on business sites in the route 22 corridor. since 
the 1980s the route 100/i-78 corridor in western Lehigh County has been a strong development center. 
the route 33 link between route 22 and i-78 in northampton County is rapidly becoming another 
center for employment, retailing and services. in a study conducted for the LVpC in 1986 C.e. maguire, 
inc. estimated some 25,000 direct and indirect jobs would be created in the corridor as a result of the 
completion of route 33.

transportation projects cannot be expected to have much economic impact if sewer and water infra-
structure are not available, if developable sites do not exist, if good developers are not doing business in 
the area, or if there are no beneficial geographic attributes that can be enhanced by good transportation. 
the interstate highway system runs through many parts of the u.s. that are unaffected by its presence 
because other attributes are not available. Without the route 33 extension to route 22, i-78 would have 
a minimal economic impact in northampton County because there is an absence of other infrastructure 
and good sites in Williams and Lower saucon township. the geographic location of the Lehigh Valley 
with respect to the new york and philadelphia metropolitan areas and transportation facilities serving 
these areas is a major factor in the attraction of people and certain businesses to the Lehigh Valley.

major road improvement projects in the plan that have a direct relationship to economic development 
are:
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 1. the route 22 section 400 project involves the widening to six lanes and interchange upgrades 
from airport road to 15th street.

 2. the american Parkway project in allentown will improve access to the downtown areas, the 
Lsi site and provide some congestion relief for route 22. 

 3.  the route 412 project in south bethlehem will improve access to the bethlehem Works and 
bethlehem Commerce Center projects on bethlehem’s southside. these projects involve rede-
velopment of the bethlehem steel brownfields site.

american recovery and reinvestment act (arra) funds were utilized most recently to both improve 
highways and bridges and support economic development through job creation and retention. a number 
of other projects related to economic development also appear in this plan. although the projects have 
not been prioritized by LVts, they are listed in the plan to take advantage of earmarked funds obtained 
from federal and state sources and to account for their potential air quality impacts. if these projects 
require additional financial resources as they are completed, funding sources other than transportation 
funds allocated to LVts will have to be used since these projects have no priority within the mpo’s 
plans and programs.

economic development is one of a number of justifications for transportation improvement projects. 
Crash reduction, congestion relief, maintenance improvements and traffic management are other factors 
important in the transportation planning process. in some instances transportation improvements may 
be undesirable because of their impacts. Certainly major traffic capacity improvements are undesirable 
in an area planned for agriculture or natural resource preservation. emphasis on improvements in urban 
places rather than rural locations may help to expedite the redevelopment process in urban areas and 
slow the pace of growth in suburban or rural areas. transportation improvements can and should relate 
to the overall development goals of the region as expressed in the regional comprehensive plan. in the 
Lehigh Valley such a plan was adopted by Lehigh and northampton Counties in June 2005. a major 
goal of the LVpC is to coordinate transportation and land use planning in the region.

aCCess management

decisions involving access to the highway network play a major role in the performance of the highway 
network. as discussed previously, each road in the network has a “function”, i.e. mobility, access, or a 
combination of the two. generally, roads that provide access (local roads, collector roads) are designed 
to handle lower speeds than those that provide mobility (arterials, expressways) because turning move-
ments are more frequent. the roads that provide mobility are designed to allow safe traffic movement 
at higher speeds. problems occur when numerous driveways are allowed on roads that are designed for 
mobility. the conflict in purpose usually results in an unsafe road that performs far below standards. 
examples of poor access management practices can be found on nearly every arterial with a lot of curb 
cuts for commercial development. higher functional class roads, particularly arterials, must be preserved 
for their traffic carrying capabilities.

preserving traffic carrying capacity is only one reason for developing an access management program. 
research done by the fhWa, the national highway and traffic safety administration and other state 
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departments of transportation indicates that access management programs can enhance safety, improve 
roadway efficiencies and protect both private and public investments.

•	 Access	management	programs	can	reduce	crashes	by	up	to	50%	by	decreasing	conflicts	be-
tween transportation system users.

•	 Capacity	can	be	increased	by	23-45%.
•	 Travel	time	and	delay	can	be	reduced	by	40-60%.

in pennsylvania both penndot and local municipalities have responsibility for access management. 
penndot requires that an access permit be acquired by anyone who wishes to access a state road from 
a driveway or intersection. Local municipalities can control access through their subdivision and zon-
ing regulations. penndot’s authority includes ensuring that capacity and safety are sufficient in newly 
created intersections, safety issues as they relate to the adjacent stretches of highway, and drainage is-
sues. however, penndot does not have the authority to deny access because a roadway has insufficient 
capacity (unless it is directly tied to the site of the development). most of the penndot actions deal 
with access improvements in relationship to the comprehensive plan, increases in traffic, drainage, and 
design issues. their powers are not limited to improvements recommended by penndot. municipal 
powers are in addition to those of penndot. most municipalities are either not aware of their powers 
or have opted not to use them.

access management is not working as well as it can or should in pennsylvania. one reason is that lo-
cal municipalities are not involved in access management. they rely completely on penndot actions 
through their highway occupancy permits. fortunately, this situation may change in the coming years. 
penndot has developed a statewide study of access management and a model municipal ordinance. 
they have also conducted a statewide road show to present it to municipalities. in april 2005 LVpC 
conducted a workshop on the subject for Lehigh Valley officials. the workshop was taught by mr. dane 
ismart, a nationally recognized expert on the subject. the LVpC has worked with bethlehem township, 
plainfield township and moore township to develop local access management regulations, using the 
penndot model and/or other similar models. hopefully, this will bring effective access management 
measures to the Lehigh Valley.

LoCaL roadway design tooLs aVaiLabLe to muniCiPaLities

most of the local roads built in the past 30 years have been built by developers according to local sub-
division ordinance requirements. these roads channel traffic to and from individual lots. developer 
involvement in capacity improvements to the collector and arterial roads that connect with local roads 
is rare. most collectors and arterials are owned and maintained by penndot. most of the money for 
improvement of these roads comes from federal and state sources. there is not enough federal and 
state money to deal with all capacity problems generated by local development.

the design of roads within subdivisions focuses on maximizing building opportunities, minimizing 
improvement costs to the developer, and meeting the technical standards in subdivision ordinances. 
rarely does the design characteristics of roads take into account the overall municipal circulation pattern. 
street layouts in residential subdivisions are often deliberately designed to discourage traffic circulation. 
to create the impression of quiet residential streets, subdivision designs have sought to make through 
travel within subdivisions difficult if not impossible. this is apparent in subdivisions utilizing an abun-
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dance of cul-de-sacs where few connections between internal roads exist. these practices usually do 
not serve the traffic needs of the community. in 1996 the LVpC completed a report entitled “Creating 
better traffic Circulation.” some of the major recommendations of that report follow.

to address circulation issues, municipalities should develop and implement a local transportation plan 
that is part of their comprehensive plan. this element should contain pertinent data on existing and 
future traffic conditions and should identify deficient intersections and road segments to show where 
improvements are or might be needed. proposed improvements to alleviate problems should be identi-
fied and programmed in a local capital improvement program.

an official map should be used as a land use regulatory tool to create a coordinated network of collector 
and arterial roads, direct the location of new roads as future development and subdivision activity occurs, 
and reserve the rights-of-way for needed roads. the official map should depict the rights-of-way for new, 
extended, or widened roads as set forth in the circulation plan section of the comprehensive plan.

subdivision and land development ordinances (saLdos) should be used to improve local traffic circula-
tion. the LVpC’s Suggested Municipal Subdivision and Land Development Ordinance has been widely 
used as a model for municipal saLdos. it contains the following relevant street design standards:

•	 Proposed	streets	should	be	properly	related	to	the	road	and	highway	plans	of	the	state,	county,	
and municipality. Local streets should be designed to provide adequate vehicular access to all 
lots or parcels and with regard for topographic conditions, projected volumes of traffic, and 
further subdivision possibilities in the area.

•	 The	street	system	of	a	proposed	subdivision	or	land	development	should	be	designed	to	create	
a hierarchy of street functions which includes arterial, collector, and local streets.

•	 Proposed	 local	streets	should	be	designed	so	as	 to	discourage	 through	 traffic	and	excessive	
speeds. however, the developer should give adequate consideration to provision for the exten-
sion and continuation of arterial and collector streets into and from adjoining properties.

•	 Where	it	is	desirable	to	provide	for	street	access	to	adjoining	property,	streets	should	be	ex-
tended by dedication to the boundary of such property. distances between access points to 
adjoining property should be based on block length standards set forth in the subdivision and 
Land development ordinance.

•	 Where	a	subdivision	abuts	or	contains	an	existing	or	proposed	arterial	traffic	street,	the	mu-
nicipality may require marginal access streets, reverse frontage lots, or other such treatment as 
will provide protection for abutting properties, reduction in the number of intersections with 
the arterial street, and separation of local and through traffic.

these standards allow municipalities to improve traffic circulation by coordinating the road networks 
of adjoining properties and allowing the implementation of plans for collector and arterial roads. in 
addition municipalities should coordinate their circulation plans with those of adjacent municipalities 
to improve the efficiency of the network. unfortunately, connectivity has not been a priority issue with 
Lehigh Valley municipalities.
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finally, transportation impact fees should be used to augment funding for traffic improvements. the 
collection and use of impact fees was authorized by act 209 of 1990. this legislation provides a basis 
for requiring developers to contribute funds for off-site improvements. off-site improvements include 
improvements outside the site being developed excluding improvements to roads directly abutting 
the development site if the development necessitates that improvement. Currently, only a handful of 
municipalities have adopted impact fee ordinances. of the 62 municipalities in the Lehigh Valley, only 
hanover township and bethlehem township, in northampton County, and Lower macungie township, 
upper macungie township, upper saucon township, and Whitehall township in Lehigh County have 
adopted ordinances. the greatest potential for benefiting from impact fees lies with rapidly developing 
areas since they are likely to generate significant amounts of revenue. a municipality cannot require 
off-site improvements as a condition of a land development or subdivision approval without an impact 
fee ordinance in place.

the impact fee legislation contains numerous provisions making its application cumbersome and dif-
ficult for municipalities. the attractiveness of impact fees to municipalities has been reduced by the 
rules set in the legislation. the legislature should amend this legislation to make it simpler to use by 
municipalities. 

bridges

there are more than 1,000 bridges in the Lehigh Valley. maintenance of bridges is an ongoing priority 
at the local, state, and national levels. in some cases, new bridges are important in the Lehigh Valley 
since many of the highway network bottlenecks occur at river crossings.

numerous entities own bridges in the Lehigh Valley. the Commonwealth of pennsylvania, Lehigh 
County, northampton County, municipalities, pennsylvania turnpike Commission, delaware river Joint 
toll bridge Commission, and railroads all own bridges in the two counties. bridges with high traffic 
volumes in the area include the route 22 Lehigh river bridge, hamilton street and tilghman street 
bridges in the City of allentown, hill-to-hill, fahy, and minsi trail bridges in the City of bethlehem, 
25th street bridge in palmer township, and the 3rd street bridge in the City of easton.

the average age of a bridge in the Lehigh Valley is approximately 50 years old. as bridges age they 
deteriorate physically.  a structurally deficient bridge typically requires significant maintenance and 
repair to remain in service and eventual rehabilitation or replacement to address deficiencies. as an 
interim measure to prolong the life of the structure and provide safe passage, structurally deficient 
bridges are often posted with weight limits to restrict the gross weight of vehicles using the bridges to 
less than the maximum allowable weight. table 19 shows the number of state owned bridges judged to 
be structurally deficient as of march 2010. because of the overall state of bridge disrepair, penndot 
will not consider bridge replacement unless the bridge is structurally deficient.

maintaining the bridge network is important because of diversions in travel created when bridges are 
posted or closed. not only is the movement of goods and people diverted and delayed, emergency 
vehicle response time can be increased greatly due to bridge restrictions.
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penndot district 5 is promoting preventive maintenance activities on bridges to extend their useful life. 
these activities include scour protection, minor bridge deck rehabilitation, and spot painting. penndot 
now devotes a portion of the bridge budget to these activities in order to extend the life of the bridge. 

penndot has also been placing an increased emphasis on accelerating bridge repairs through the gover-
nor’s accelerated bridge program, which utilizes stimulus funds for these infrastructure improvements. 
as of may 2010, penndot let 920 of the 1,145 projects statewide. Locally, in Lehigh County, the Landis 
mill bridge and saucon Creek bridge (upper saucon twp.), and hosensack bridge in Lower milford 
twp. received funding through this program to replace the structures. in northampton County, the Lower 
saucon Valley road bridge and henry’s Woods bridge replacement projects received funding. 

bridges eight feet and longer in length are inspected on a two-year cycle. this review is used as input 
to determine a sufficiency rating. sufficiency ratings range from 0 (poor) to 100 (excellent). federal 
highway administration (fhWa) policy dictates that bridges with a sufficiency rating between 50 and 
80 are eligible for rehabilitation. bridges with a sufficiency rating below 50 are eligible for replacement. 
bridges with a sufficiency rating above 80 are not eligible for federal Critical bridge funds. LVts, 
with a few exceptions, relies on penndot district 5 bridge priorities and these sufficiency ratings in 
programming decisions for the tip and Long range plan. penndot maintains a policy to have no 
closed or posted bridges on the national highway system (nhs). any bridges on the nhs that are in 
poor repair and in danger of being closed or posted will receive a high priority in the tip.

the state created the billion dollar bridge bill in the early 1980s to address deficiencies in bridge 
funding. in order for penndot to use state funding, a bridge must be listed on the billion dollar bridge 
bill. additions to the bill are made through the legislative process. 

the current resources for this bridge problem can only address rehabilitation and replacement of a por-
tion of the state’s structurally deficient bridges. the financial resources available in pennsylvania will 
not eliminate the backlog of deficient bridges or take care of the additional bridges that will become 
deficient in the future.

PubLiC transPortation

Lanta is a bi-county authority created in 1972 to operate local public transit services. in 1986, the 
authority introduced its “metro” fixed route system of service with routes linked to provide better 
access through the urbanized area and a more user friendly system of information using color-coded 
route maps, signs and schedules. in 1988, the authority established its “metro plus” division to meet 
the growing need for demand responsive human service transportation. 

Table 19 - Lehigh Valley Bridge Conditions.xls

Lehigh
Co. % Co. % Valley %

Total 350 100 310 100 660 100
Structurally Deficient 73 21 66 21 139 21

LEHIGH VALLEY BRIDGE CONDITIONS - State Owned Bridges
TABLE 19

Source:  PennDOT District 5.  March 2010

NorthamptonLehigh

Page 1 of 1
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the authority currently operates two Lehigh Valley services including:  

metro 

Lanta operates the Metro system, illustrated in map 11, a network of 30 fixed bus routes throughout 
the Lehigh Valley providing daily, later evening, saturday, and sunday services. more than 380,000 
people live within walking distance of a Metro route. 

there has been a 70% increase in ridership since 1997: currently more than 5.5 million rides are taken 
on the metro system annually. Metro’s 80 vehicle bus fleet has been continually modernized so that 
passengers may ride to work, school, shopping and medical services in safety and comfort. transit fares 
have been maintained at reasonable levels, with discount tickets - including a $2.50 day pass good for 
unlimited rides all day - are available to all riders. 

the Metro system is concentrated in the urbanized area of the Cities of allentown, bethlehem and 
easton and surrounding boroughs and townships. a set of “shuttle” routes provides services in areas at 
the edge of the urbanized area and a “starlight” set of routes, operating in an abbreviated urban setting, 
runs until about midnight, monday through saturday. 

metro PLus 

Lanta’s Metro Plus division, a brokerage operation, arranges special door-to-door transportation 
services for people with disabilities and the elderly who cannot access the regular Metro transit system. 
the 118 accessible vans and mini-buses available to Metro Plus customers are dispatched daily. more 
than 420,000 trips were arranged by Metro Plus last year. Metro Plus, acting as a broker, contracts with 
easton Coach Company, inc. of forks township to provide these services to customers.

Lanta’s services act as an important element of the economic development and quality of life in the 
Lehigh Valley.  a rider survey conducted as part of this study effort showed that:

•	 Approximately	50%	of	LANTA	Metro	service	riders	use	the	service	to	travel	back	and	forth	to	
work.  this represents approximately 10,000 work commutes daily.

•	 The	 remaining	50%	use	LANTA	Metro	service	 for	shopping,	medical/dental	appointments,	
personal business and other quality of life needs.

•	 On	any	given	day,	approximately	2,000	seniors	will	use	LANTA	Metro	service	allowing	them	
to maintain independence and age in place.  allowing seniors to age in place helps to create 
more stability in the local real estate market.

Lanta’s newest service, the Loop, was implemented  in the summer of 2009. it is a circulator route 
connecting the sands Casino and southside bethlehem shopping district with the bethlehem historic 
shopping district on the north side.  the service is funded through the Jobs access-reverse Commute 
(JarC) program and by the City of bethlehem.

in order to reach certain destinations, riders may be required to transfer to another bus. metro transfer 
centers are major bus stop hubs that allow for timed transfers among several metro bus routes. Lanta 
provides for five transfer center locations. allentown locations include 6th and Linden street. the beth-
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lehem location is at broad and guetter streets. easton area transfer centers are at Center square and 
the palmer park mall. Whitehall township has transfer centers at two locations — the Lehigh Valley 
mall and Whitehall mall. 

system imProVement PLans

in february 2010, Lanta adopted the moving Lanta forward: regional public transportation 
plan for the Lehigh Valley. the planning effort was undertaken to respond to the significant increase in 
Lanta ridership over the past decade, the rapid development experienced in the Valley over the past 
twenty years and to present a transit plan that supports the regional vision communicated in the Com-
prehensive plan – the Lehigh Valley 2030. the year-long study that resulted in this plan establishes a 
transit vision for the Lehigh Valley that will guide the authority’s operating and capital decisions for 
the next decade. through a comprehensive planning process that involved input from a study advisory 
committee, rider survey, resident survey, expert panel, Lanta employees and drivers, board work-
shops, and public meetings, the study identified areas where system improvement should be sought and 
a broad range of goals to achieve the strategic vision:

•	 Address	identified	unmet	public	transportation	needs	in	the	region;
•	 Expand	mobility	and	access	to	employment	opportunities;
•	 Increase	the	visibility	and	convenience	of	the	public	transportation	service	in	the	region;
•	 Improve	and	build	upon	the	fundamentals	of	the	public	transportation	network	in	the	region;	

and 
•	 Establish	a	blueprint	towards	higher	modes	such	as	Bus	Rapid	Transit.

Lanta’s plan identifies four primary elements to address the transportation needs and input received. 
the four elements are as follows: 

 1. Core service area improvements – these improvements are designed to enhance and improve 
Lanta fixed route services within its core service area by establishing a tiered system of corri-
dors and service levels for each corridor type. frequency of service would vary from 15 minutes 
to 60 minutes based upon whether the corridor was designated as a trunk, urban, or suburban 
corridor and the time of day. additionally, the current route structure in the core area would be 
redesigned to improve user-friendliness through streamlined routes and a new route classifica-
tion system, reduce complexity through route schedules with few or no variations, provide more 
direct connections through new and increased through-routing patterns, and allow for re-timing 
of routes and increase the reliability of running times. evening service would be improved by 
eliminating starlight routes and replacing them with regular fixed routes that operate during the 
evening hours. service improvements would be made to existing and emerging employment cen-
ters such as the sands Casino, retail developments along route 248 in Lower nazareth and palm-
er townships, and the new airport Center retail development off of airport road. intra-regional 
connections would be improved including improved service on limited stop services such as the 
silver Line. Connections would be improved with long distance commuter bus services through 
more frequent fixed route service to intermodal connection points. mobility options would be 
improved through new crosstown routes such as Cedar Crest blvd.

 2. service Coverage expansion plan – this element outlines a model for the expansion of Lanta 
service into the more suburban and rural areas that are either currently not served by the metro 
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fixed route system or are infrequently served. the plan recommends the establishment of a net-
work of satellite hubs at major employment locations and traditional urban centers; the enhance-
ment of fixed route and flexible services to intermodal connection points including the Wescos-
ville park & ride, route 33/William penn highway park and ride, and trans-bridgeLines in 
LVip i; the use of flexible service models to serve outlying areas and act as feeders to fixed routes 
at hub locations. one candidate location for this model would be to establish a flexible zone in 
the macungie/ancient oaks area which allows residents to make reservations to be taken to long 
distance commuter bus services at the Wescosville park & ride and allows for connections to 
Lanta trunk services at the Lehigh Valley medical Center or emmaus hubs.

 3. bus rapid transit plan – this element of the service plan identifies corridors with the potential to 
become bus rapid transit (brt) corridors at some future time as the transit system in the region 
develops. a brt corridor would be characterized as having a high service frequency in addi-
tion to transit first improvements to the corridor. this multi-year strategy recommends: building 
upon established trunk corridors in the core service area; targeting capital improvements such as 
roadway improvements and transit amenities to trunk corridors; coordinating capital and service 
improvements with local transportation and economic development plans; pursuing transit first 
improvements along trunk corridors such as traffic signal prioritization; and implementing north-
south and east-west brt services along trunk corridors.

 4. rail modes planning – although the moving Lanta forward transit plan does not address the 
feasibility of commuter rail in the region, the service plan does include the following recommen-
dations:

•	 LANTA	should	continue	to	participate	in	planning	efforts	for	future	rail	modes
•	 The	transit	system	should	be	prepared	to	modify	bus	service	to	respond	to	potential	com-

muter rail services

development trends in the region have not favored public transportation. the vast majority of new resi-
dential, retail, office, and industrial development has occurred outside Lanta’s traditional market and 
fixed route service areas in low density suburban and rural locations. the development of the Lehigh 
Valley over the past several decades has favored the single occupant vehicle.

in response, the moving Lanta forward plan builds upon the memorandum of understanding 
between Lanta and the LVpC and establishes a program for outreach to the land use planning and 
development community in the Lehigh Valley.  the land use element of the moving Lanta forward 
study focused on providing Lanta with two important tools.  first, a Land use toolkit document was 
developed which provides a specific list of policy and ordinance stipulations that would be supportive of 
public transportation in general, as well as policies that would specifically support the service enhance-
ments recommended as part of this plan.  the second tool represented a presentation that explains the 
relationship between land use and public transportation and summarizes the policy recommendations 
outlined in the Land use toolkit document.  Lanta and LVpC plan to present the Land use toolkit 
presentation to local planning bodies to raise awareness of the potential for public transportation in 
the Lehigh Valley and educate them on their role in implementing the vision developed as part of this 
planning effort.    

the Land use toolkit document provides recommendations for how each community’s planning docu-
ments and ordinances can support public transportation.  this includes the:
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•	 Comprehensive	Plan;
•	 Zoning	Ordinance;
•	 Subdivision	and	Land	Development	Ordinance	(SALDO);	and
•	 Subdivision	and	Site	Plan	Review.

as noted above, the Land use toolkit provides some general recommendations for how to make land use 
and development decisions that are supportive of transit service, while other recommendations respond 
specifically to service enhancement recommendations developed as part of the Moving LANTA Forward 
study.  most importantly, the Land use toolkit provides numerous saLdo and site plan recommenda-
tions for developments along corridors envisioned for higher levels of service.  in addition, the Land use 
toolkit recommends the adoption of a transit Corridor overlay zone (tCoz) along identified “trunks” 
which the service plan envisions for potential higher modes such as bus rapid transit (brt).  

the overall goal of the land use element of the moving Lanta forward study is to provide Lanta 
with the tools that will allow the agency to take a continuous, active and effective role in shaping the 
environment which it must serve.  the implementation requirements section of this report identifies 
specific land use policy actions that should be taken to support the recommended implementation phas-
ing of the service plan.

the land use element of the moving Lanta forward plan also builds on the 1995 report  published 
by the LVpC entitled Community Planning and Transit: A Case for Transit Supportive Design. this 
report points out that in many parts of the Lehigh Valley development density is too low to allow transit 
to operate efficiently. the report advocates increased densities in transit served areas, greater use of 
mixed land uses and numerous other techniques for improving the potential for transit. 

mixed land uses, occurring primarily in the urban areas of the Lehigh Valley, can reduce the number 
of trips and increase the feasibility of transit use. mixed land uses can occur within the same building 
or, for larger scale developments, the uses are mixed within the context of the entire development. a 
single trip to a mixed use location can serve multiple purposes.

the relationship between land use density and transit service feasibility is well known by planners and 
the transit industry. transit service in low density corridors is less feasible since the number of potential 
riders is insufficient to make service financially feasible. the Comprehensive Plan – The Lehigh Val-
ley … 2030 states that “higher density housing and employment facilities should be developed along 
transit service routes. in the portions of the Lanta market area recommended for urban development, 
a minimum density of five dwelling units per acre should be developed.” residential development has 
been occurring at densities far below that minimum density recommendation and has substantially 
impeded transit feasibility. 

public transportation usage may also be supported by siting land uses likely to generate the highest 
ridership closest to the transit routes, while uses likely to generate least ridership are sited further away. 
the use with the greatest ridership potential, the office building, for example, is sited closest to the 
transit stop while uses with lower ridership potential such as a warehouse are sited further from the 
stop. municipalities can support these land use arrangements by reviewing and amending their zoning 
ordinances where the change is appropriate and consistent with the other objectives of the ordinance. 
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minimizing the distance between the transit stop and the building generating the trip is beneficial for 
good transit service. buildings should be brought closer to the transit served road by utilizing a build-to 
line rather than a setback line which would require buildings to be constructed at the line. this would 
allow the building to be conveniently located relative to the transit stop minimizing the walking distance 
between the stop and the building. Vehicle parking lots should be placed behind buildings rather than 
between the road and the building. the adoption of requirements in zoning ordinances and site plan 
requirements in subdivision and land development ordinances would make this a reality. additionally, 
locating buildings close to the transit route would allow for direct routing of buses. direct routing from 
a transit system design perspective allows for faster service from origin to destination.

in addition, the use of public transportation is greatly facilitated through the provision of a safe and 
convenient pedestrian environment.  roads should be furnished with sidewalks on both sides where 
transit service is provided and buildings should be connected to sidewalks by a separated pedestrian 
walkway.  intersections should be furnished with marked crosswalks and to the greatest extent possible, 
pedestrian phases should be instituted into traffic signals.  

as noted above, the LVpC and Lanta have entered into a memorandum of understanding to further 
these efforts. its purpose is to establish an understanding between parties relative to the evaluation of 
land use planning and land use and its impacts on the implementation of effective and efficient public 
transportation through the Lehigh Valley. the understanding outlines the relationship between the 
LVpC and Lanta to insure that the parties are able to work toward meeting the goals set forth in the 
Comprehensive plan for the Lehigh Valley and the goals of moving Lanta forward: regional public 
transportation plan for the Lehigh Valley. 

data and anaLytiCaL tooLs aVaiLabLe

aspects of transit planning (system performance evaluation, rider perception of service, route devel-
opment) are dependent upon various data that are either collected by or available to Lanta. Lanta 
compiles operating statistics for both their metro fixed route and metro plus demand responsive sys-
tems on a monthly basis. the authority has also adopted a set of operating standards. the system-wide 
standard for standard fixed route service was 26 passengers/revenue service hour and 12 passengers/
revenue service hour for shuttle routes. urban area routes averaging less than 60% of the system average 
will be evaluated by either core or shuttle route standards. the information is used in the evaluation of 
system performance and includes both scheduled and actual service mileage and service hours, total 
service crashes, vehicle crashes, customer crashes, road calls for maintenance, on-time performance, 
complaints, compliments, weekday and saturday ridership, unscheduled trip requests, carrier no shows, 
customer no shows, customer cancellations, passengers per revenue service hour, and others. 

to improve productivity, the use of marketing techniques to improve the community awareness of service, 
changing a route’s location, increasing or decreasing the time span of service, eliminating unproductive 
sections of routes, adjusting the service frequency to better reflect ridership demand, supplementing 
revenue from local municipalities and private sources, and as a last resort, eliminating service on the 
route may be considered. routes where productivity is greater than 150% of the route system average 
will become candidates for additional hours of service.
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other tools available to Lanta include an auto stop announcement system and intelligent transpor-
tation system (its) technologies. the ada set forth the legal requirement for bus operators to an-
nounce major stops and transfer points. all Lanta metro buses are outfitted with an automatic stop 
announcement system that lets riders know the route destination, what stops are approaching and where 
they can get off and transfer to other routes.  by the end of 2010, Lanta will have implemented its 
automated transit management system (atms).  the atms involves furnishing Lanta’s entire fixed 
route fleet with automated vehicle locator (aVL) and automated passenger counter (apC) technology.  
this technology will allow for the continuous collection of operating and ridership data which will be 
used to make informed planning and policy decisions.  in addition, the technology will allow for more 
effective control and supervision of Lanta’s on-street operation.  in addition, the atms will allow 
Lanta to make significant improvements in public information by providing riders with real time 
information regarding the location of buses either through electronic signage at major transit stops, 
through an internet website or through mobile communication devices.  aVL technology was installed 
on metro plus vehicles which provides for real time arrival/departure and scheduling data. to improve 
customer and employee security and safety, Lanta bus fleet had security cameras installed. 

LVpC has the capability to perform transit modeling.  in the 22 Tomorrow—A Corridor Planning Study, 
several different transit scenarios were modeled for their impact on highway network traffic volumes. 
three express bus scenarios with the current metro system operating on 10 minute peak hour headways 
and 20 minute off peak headways as well as two light rail transit scenarios were modeled. all scenarios 
assumed a 2020 network in place (all projects listed in the 2005 tip are considered completed). although 
these transit scenarios were used for highway planning purposes, future model outputs may be used 
strictly for transit purposes. these outputs may include but not be limited to daily ridership by route as 
dependent on headway spacing, route selection and bus travel times between stops.

Lanta’s atms program as well as the aVL and mobile data terminal technology installed on metro 
plus vehicles will provide an extensive amount of data that could be used for various types of gis 
analyses moving forward.

inter-regionaL transit 

two inter-regional metropolitan areas are of major importance when addressing ground transportation 
issues in the Lehigh Valley – new york City and philadelphia. Linkages between the Lehigh Valley and 
these two destinations have been the subject of past planning studies. this section summarizes existing 
service and the findings of the most recent planning studies.

Currently in the Lehigh Valley to new york City corridor, a total of 53 trips per weekday are provided 
by trans bridge Lines and Carl r. bieber tourways to new york City. no passenger rail service exists 
in the Lehigh Valley. a 1990 study of public ground transportation for the Lehigh Valley to new york 
corridor conducted by barton-aschman associates, inc. was updated in 2010 by systra Consultants. 
in april 2010 the pennsylvania Component of the Central new Jersey/raritan Valley transit study was 
released by the Lehigh Valley economic development Corporation, Lehigh County and northampton 
County. the study evaluated two bus alternatives and one rail alternative for providing transit service 
to central new Jersey and new york City. the first bus alternative would provide express bus service to 
new york City from easton, south bethlehem and the allentown Central business district. bus service 
would depart from each city and proceed to the port authority bus terminal in midtown manhattan. the 
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second bus option would provide new express service from the William penn/route 33 park and ride and 
the easton intermodal terminal to employer sites in bridgewater, raritan and somerville, new Jersey. 
the commuter rail service would connect with the current terminus of rail at high bridge, new Jersey 
and then proceed to new york City. in pennsylvania the service would follow the norfolk southern 
alignment south of the Lehigh river with station stops in allentown, bethlehem, and easton.
average daily 2030 express bus ridership to new york is estimated to total 484 riders from the three 
cities. the 2030 express bridgewater ridership is projected to be 100 riders. rail ridership from allen-
town, bethlehem, and easton in 2030 is projected to be 800 riders plus 395 riders from phillipsburg, 
bloomsbury and hampton, new Jersey. the 2010 operation and maintenance costs for the service are 
estimated to be $14.90 million dollars with a 22% farebox recovery. this nets out to $11.6 million in 
public subsidies. Capital costs for the pennsylvania portion of the study total $658.9 million. the trip 
duration to new york by bus is estimated to be 2.2 hours from allentown, 1.9 hours from bethlehem, 
and 1.7 hours from easton. rail time estimates are 2.6 hours from allentown, 2.4 hours from bethle-
hem, and 2.1 hours from easton. at this point, commuter bus service seems the best option for transit 
between new york, new Jersey and the Lehigh Valley.

the systra study provides valuable data for planners, public officials, and the public at large to 
consider. the data reveals a number of problems with the rail alternative that will need to be resolved 
if rail is to be expanded in the future.

to date new Jersey has made no commitment to extend rail west of high bridge, new •	
Jersey.
there are no public funds committed to pay capital or operating costs. the per mile cost •	
for this 16.94 pennsylvania miles is $35 million per mile. according to systra projects 
being considered for federal funding have capital costs that are under $20 million per rail 
mile.
no work has been done to identify who would operate a rail service or who would subsi-•	
dize operating costs.
at this stage there is no commitment or agreement with norfolk southern for use of their •	
facilities.
ridership forecasts for 2030 are low and rail travel times are longer than present bus ser-•	
vice.

Clearly much needs to be resolved if the rail alternative is to be implemented in the future. although 
there is always the possibility the federal and state funding policies may change, it is also clear that 
for any rail options to succeed there will need to be a potential for much larger ridership than shown in 
the systra analysis. more intensive development at each of the pennsylvania station sites would be 
necessary. the Lehigh Valley planning Commission will research various transit oriented development 
(tod) sites in eastern cities in the u.s. to get a better idea of the magnitude, cost, and composition of 
development that might have potential in the Lehigh Valley in the future.

service to philadelphia is provided by Carl r. bieber tourways, greyhound, and susquehanna trail-
ways, all privately owned bus operations. these three carriers provide a total of nine round trips between 
philadelphia and different parts of the Lehigh Valley region, serving many smaller communities along 
route 309 and route 611 in bucks and montgomery counties. trans-bridge Lines provides service 
between the Lehigh Valley and doylestown. demand for service to philadelphia is low relative to new 
york.
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a study of the Lehigh Valley to philadelphia corridor was conducted by parsons brinckerhoff in 1997. 
entitled Amtrak Thruway Bus Lehigh Valley Connections to Philadelphia Rail Services, it examined the 
potential for commuter bus service between bethlehem and philadelphia’s 30th street station where 
commuters could then board amtrak for destinations elsewhere. projections estimated between 176 
to 230 total trips per day. based upon these estimates, trans bridge provided service to 30th street 
station starting in may 1998. service lasted at reduced frequencies until september 1999. the service 
was terminated after the runs produced substantially less than projected ridership.

the most recent study of restoration of passenger rail service to philadelphia was conducted by parsons 
brinckerhoff in association with norman day associates and KKo & associates in July 2000 for the 
bucks County planning Commission. the lead alternative (alternative 2) would provide diesel rail 
service between shelly in richland township, bucks County and 30th street station in Center City 
philadelphia. table 20 shows statistical data in comparison with two other alternates. alternative 2a 
would be powered by dual-power (aC catenary) locomotive and 2b by a dual-power (dC third rail) 
locomotive.

although the consultants considered the proposal feasible “… in terms of operating ratio and other 
financial and operational measures of public transportation performance”, it was acknowledged that 
septa, the counties and Commonwealth would need to consider the significant costs in light of other 
priorities and financial needs of the region. to date this project has not been implemented.

in June 2005 the bucks County transportation management association received a $15,000 grant from 
the pennsylvania department of Community and economic development to prepare a business plan 
to implement a portion of this proposed line extending from norristown to Lansdale to shelly which 
is located north of Quakertown. a revised service plan yielded ridership estimates of 1,200 to 2,000 
weekday passenger trips, an estimated capital cost of $95 million and annual operating costs of $4.3 
million. no recent proposals have been made to extend the line further north to the Lehigh Valley. there 
does not seem to be much interest among officials in the Lehigh Valley to support such an extension. in 
light of financial issues facing public transportation in the septa service area and the Commonwealth 
in general it is difficult to imagine that much progress on this project will be made in the near future.

raiL freight

the Lehigh Valley is served by two class one railroads. six short line railroads operate within Lehigh 
and northampton Counties. map 12 shows the locations of the eight railroads in the Lehigh Valley 
which either own track or operate in the area. 

Low Range High Range Low Range High Range
Weekday Trips 2,620 trips 4,267 trips 4.181 trips 6,809 trips
New Trips 1,703 trips 2,773 trips 1,965 trips 3,200 trips
Capital Costs $180,217,035 — $214,582,189 (A) $211,334,407 (B)
Annual Operation Deficit $1,926,767 — $1,565,172 (A) $1,896,026 (B)

TABLE 20

Source:  Parsons Brinckerhoff, Final Report, Quakertown - Stony Creek Rail Restoration Study, July 2000

Alternative 2 Alternative 2A and 2B
RAIL SERVICE FROM 30TH STREET STATION, PHILADELPHIA TO SHELLY
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norfolk southern Corporation is the predominant class one carrier serving the Lehigh Valley. norfolk 
southern’s major lines linking the metropolitan new york City area and the midwest pass through the 
Lehigh Valley. the allentown Classification yard is one of the major yards in the norfolk southern 
system. the yard is at the juncture of the Lehigh Valley main Line and the reading main Line. norfolk 
southern also operates a series of secondary Lines and industrial tracks that serve the area. a smaller 
yard, Chapman yard, facilitates service to the fast growing industrial and distribution development in 
the area of route 100 and interstate 78 in western Lehigh County.

the late 1990s saw a major infrastructure program that boosted the competitiveness of the norfolk 
southern main lines in the region. With funding assistance by the Commonwealth of pennsylvania, 
norfolk southern increased vertical clearances along both the Lehigh main Line and the reading main 
Line. the new clearances allow the lines to handle “double-stack” intermodal containers. 

Cp rail is the second class one carrier serving the Lehigh Valley. Cp rail uses trackage rights along 
norfolk southern’s Lehigh main Line to provide service. Cp rail provides service to the former beth-
lehem steel site in bethlehem. the availability of two carriers serving this site serves as a competitive 
advantage for shippers at this site and assists in the ongoing development.

Lehigh Valley rail management railroad, as successor to the bethlehem steel subsidiary railroad 
philadelphia, bethlehem and new england railroad, provides rail service for bethlehem Works and 
for the Lehigh Valley industrial park Vii, both of which involve the redevelopment of the bethlehem 
steel site. the Lehigh Valley rail management railroad also provides service to the bethintermodal 
terminal, the region’s intermodal facility. the terminal consists of two components, the intermodal 
terminal itself and the triple Crown service terminal. previously each of these components used sepa-
rate facilities within the bethlehem steel site. 

since its acquisition of Conrail in 1999, norfolk southern has altered its approach for providing triple 
Crown service to the metropolitan new york City area. these changes have implications for the Lehigh 
Valley’s transportation network. Containers bound for the metropolitan new york area were formerly 
transported by rail to a facility in new Jersey, proximate to new york City. at present, these containers 
are delivered by rail to the bethintermodal terminal in bethlehem. from there, they are trucked to the 
metropolitan new york area and other destinations. 

route 412 to interstate 78 has been the route used for the triple Crown service movements as well 
as other intermodal movements from the bethintermodal terminal. the Lehigh Valley transportation 
study considers the improvements that have been programmed for route 412 as a high priority proj-
ect. the construction of these improvements is scheduled to begin in 2011. Chapter 4 includes more 
information about the route 412 improvements. 

in addition to the three railroads mentioned in the previous text, five others operate in the area. they 
are the belvidere & delaware river railroad, the delaware & Lackawanna railroad, the east penn 
railroad, the northampton development Corporation railroad and the rJ Corman railroad.

rail-highway crossings with passive protection exist in the Lehigh Valley. upgrades to active protection 
are needed for some of these crossings, particularly where circumstances such as the average daily traf-
fic on the road or the number of trains have increased significantly. such increases can be found along 
the reading Line in the area of Lower macungie township between alburtis and macungie.
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some of the industries seeking to locate in the area need a facility with rail service. sidings are needed 
for greenfield sites abutting rail lines in order to take advantage of the rail service. in other cases, im-
provements to sidings are needed for brownfield sites to allow their redevelopment or continued use. 
financial assistance would increase the feasibility of these development efforts.

rail service north of West Catasauqua (Lehigh County) along the former Lehigh Valley railroad main 
line ended in the late 1980s. Lehigh County has been working to establish a hiking and bicycling trail 
along this right of way from West Catasauqua to the Carbon County line. at this writing, parts of the 
trail have been acquired and developed for recreational use. Lehigh County is continuing its efforts to 
acquire and/or secure rights for other parts needed to complete the trail. 

the City of bethlehem has acquired most of the former norfolk southern bethlehem secondary for 
the south bethlehem greenway trail. future plans include acquisition of the remaining parts south to 
hellertown. the City is in the process of developing the trail.

septa has entered into a 30 year lease for the portion of the former bethlehem branch with the four 
municipalities through which it passes. hellertown, Coopersburg, Lower saucon township, and upper 
saucon township intend to develop the right of way as the saucon rail trail. septa has retained its 
rights to reestablish rail service.

biCyCLes and Pedestrians

the 2000 census estimated 10,300 commuters that walked to work and another 550 that biked to work, 
representing 3.8% and 0.2%, respectively, of all Lehigh Valley commuters. about 72% of commuter 
walking is done in allentown, bethlehem, easton, emmaus, nazareth and northampton. biking has 
little significance as a travel mode in the Lehigh Valley. recent estimates from the 2006 – 2008 ameri-
can Community survey show declines in the number of persons both walking and bicycling to work. 
only 362 persons bicycled to work while 7,894 walked to work. 

pedestrian safety is an issue in the Lehigh Valley. from 2004 to 2008, 38 pedestrian deaths occurred 
in the region resulting from pedestrian/motorist crashes. pedestrian fatalities account for 11% of the 
transportation-related deaths over that five-year period. pedestrian injuries remained relatively stable 
over the period. the Lehigh Valley experienced 263 pedestrian injuries in 2004, 266 in 2005 and 2006, 
240 in 2007, and 268 in 2008.

the bicycle/pedestrian (b/p) network is made up of two distinct components. the first encompasses 
the highway and sidewalk network. bicycles and pedestrians are allowed on the current highway net-
work with the exception of expressways. sidewalks are part of the pedestrian network as well. most 
sidewalks in the Lehigh Valley are in the cities and boroughs. highways can be made more b/p friendly 
by widening and stabilizing shoulders on roadways and keeping them clean to allow for safe bicycling. 
existing and potential b/p usage should be taken into account when designing a new road or widening 
an existing road. in urban and suburban areas without sidewalks, municipalities can mandate instal-
lation in new subdivisions in the future. sidewalks must be present, continuous, well designed, meet 
americans with disabilities act standards, and maintained to provide for a safe and usable network. 
Consideration should be given to pedestrian crossing phases for traffic signals located in urban areas. 
the retrofitting of non-ada compliant curb cuts is appropriate. in some residential neighborhoods it 
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may be appropriate to consider traffic calming measures to lessen the dominance of the automobile and 
increase safety. suburban townships on the perimeter of the three cities would be the best candidate for 
improved sidewalk connections to nearby areas.

the second component of the b/p network consists of multi-use non-motorized paths, distinguished from 
the previous network by protected rights-of-way. this network is developing slowly in the Lehigh Valley. 
the parts in place (see map 13) have come about primarily through efforts of local municipalities such 
as Whitehall township, palmer township, plainfield township, northampton County (nor-bath trail) 
and the delaware and Lehigh Canal and state national heritage Corridor (d&L trail). these facilities 
are primarily recreational. most Lehigh Valley communities and penndot need to be more active in 
addressing b/p issues in subdivision site design and in the design of major roadways in the region.

transPortation enhanCements

the transportation enhancements program was created under istea and is part of safetea-Lu. 
the objective of this innovative program is to fund activities that go beyond the normal or historic 
elements of a tip. the intent was to creatively integrate transportation facilities into their surround-
ing communities and the natural environment. 12 categories of projects are eligible for transportation 
enhancements funding. these include:

 1. provision of facilities for pedestrian and bicycles
 2. provision of safety and educational activities for pedestrians and bicyclists
 3. acquisition of scenic easements and scenic or historic sites
 4. scenic or historic highway programs (including the provision of tourist and welcome center fa-

cilities)
 5. Landscaping or other scenic beautification
 6. historic preservation
 7. rehabilitation and operation of historic transportation buildings, structures, or facilities (includ-

ing historic railroad facilities and canals)
 8. preservation of abandoned railway corridors (including the conversion and use thereof for pedes-

trian and bicycle trails)
 9. Control and removal of outdoor advertising 
 10. archaeological planning and research
 11. environmental mitigation of runoff pollution and provision of wildlife
 12. establishment of transportation museums

the LVts technical Committee reviews project eligibility and rates eligible applications. the tech-
nical Committee considers the applications and makes recommendations for funding to the LVts 
Coordinating Committee. the Coordinating Committee makes the final decision as to which projects 
are selected for funding. since 2000, each region has been given a transportation enhancement alloca-
tion after an initial 20% was withheld for the secretary’s discretion. final project selection became the 
responsibilities of the mpos and rpos.

the LVpC staff has a strong preference for projects that add to the recreation and trails system in the 
region and support the delaware and Lehigh national heritage Corridor. action projects are favored 
over passive projects. it is important for a project to be clearly relevant to transportation and recreation. 
map 13 shows the current bike paths and hiking trails in the Lehigh Valley.
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in 2004 us dot and penndot initiated the hometown streets/safe routes to school program. this 
is a program aimed at streetscape improvements that can help reestablish downtown and commercial 
centers and improvement of pedestrian and bicycle access to schools. penndot prepared the guidelines 
for rating projects out of this program. after screening out ineligible projects the LVpC and the LVts 
technical and coordinating committees gave highest priority to project applications submitted by each 
of the Lehigh Valley’s three cities and six boroughs. a total of $2,539,000 was allocated for the four 
year period of the program.

in 2009, penndot started the pennsylvania Community transportation initiative (pCti) program to 
fund smart transportation projects that promote collaborative decision-making, advance the integra-
tion of land use and transportation decisions, and promote regional and multi-municipal cooperation. 
$60 million was made available statewide over the first two years of the 2009 transportation improve-
ment program. applicants could be awarded up to $5 million for the construction of eligible projects 
or $300,000 for planning activities. the Lehigh Valley had 30 applicants apply. four were awarded 
funding totaling $5.5 million.

historically, implementation of transportation enhancement projects has been poor at the local, state, 
and national levels. there were numerous reasons for this, including the complexity of the projects and 
obtaining clear title on right-of-way acquisition that may date back to the mid-1800s. funding for these 
projects come from the federal surface transportation program, meaning that sponsors must document 
the impacts to the natural, built, and cultural environments. also, experience has shown that enhance-
ment projects often are not aggressively pursued once they have been chosen for funding. in response 
to these circumstances, LVts has implemented policies as part of this plan to ensure that enhancement 
projects move forward in an expedient manner. if progress is not being made on a project, LVts will 
substitute another enhancement project in its place. project delivery and implementation has improved 
since penndot retained a consultant to provide managerial services for the program. transportation 
enhancement programs are generally conducted every two years or as determined by funding avail-
ability. table 21 lists all Lehigh Valley transportation enhancement/hometown streets/safe routes 
to school/pennsylvania Community transportation initiative projects that have been funded. map 14 
shows their location.

Land use PLanning issues

in pennsylvania most major decisions concerning land use are made at the local municipal level. in 
the Lehigh Valley this means land use and development decisions are vested in each of the 62 local cit-
ies, boroughs and townships in the region. on the other hand most major transportation decisions are 
made by penndot in concert with regional mpos such as the LVts. this situation results in a lack of 
coordination that makes compatible land use and transportation planning difficult. 

development almost always out paces the capacity to deliver transportation infrastructure. in areas of 
rapid growth, major highway and transit construction projects developed in the 1970s are inadequate 
to handle current traffic. in moderate growth areas such as the Lehigh Valley, traffic and congestion 
problems are at a lower level, but they exist. if transportation improvements do not keep up with new 
development, congestion will continue to grow.



-66-

there are few regions in the united states that have successfully dealt with coordinating land use and 
transportation issues. many are now trying to deal with it through the adoption of growth management 
strategies and transportation strategies that are assumed to be compatible with growth management. 
the most important strategies focus on increasing density and transit opportunities in urban cores or 
urban corridors and preserving open space in rural areas. map 15 shows the general land use plan for 
the Lehigh Valley. the Lehigh Valley planning Commission intends to steer highway capacity projects 
to areas designated for urban growth.

penndot has embarked on a smart transportation effort. municipal decisions on land use often result 
in development which the road network can not adequately handle. Conversely, the development of new 
or expanded transportation facilities may expose areas to added development pressure. smart transpor-
tation recommends a new approach to roadway planning and design where transportation investments 
are tailored to the unique specific needs of each project. the different contexts of each project, such 
as financial, community, land use, transportation, and environmental resources, determine the design 
solution. Context sensitive design, network connectivity, access management and corridor management 
are all considered workable elements of smart transportation. to promote smart transportation, LVpC 
and penndot jointly conducted a smart transportation course in January 2009 for municipal officials, 
planners, and engineers. penndot has made efforts at furthering smart transportation through the 
Linking planning and nepa/new project development process, implementing context-sensitive so-
lutions, the development of a smart transportation guidebook, and revisions to both design manuals 
and the highway occupancy permit (hop) process. additional efforts will focus on seeking municipal 
buy-in on smart transportation by further promotion of these principles.

most local municipal plans do not link land use and transportation. in fact many local plans don’t contain 
a transportation element. municipal involvement in transportation deals primarily with the regulation of 
local streets through the subdivision review process. Very few municipalities have taken advantage of 
the transportation impact fee process in the current municipalities planning code. fewer still undertake 
access management procedures or plan for new or expanded road infrastructure in capital improvement 
programs. the pennsylvania municipalities planning Code (mpC) conveys authority on municipalities 
to do much, but they choose to do little. Without changes to the mpC, penndot and regional planning 
agencies are not likely to achieve their goals.

enVironmentaL justiCe

presidential executive order 12898, federal actions to address environmental Justice in minority 
populations and Low-income populations, was signed on february 11, 1994. the order requires fed-
eral agencies to achieve environmental justice by identifying and addressing disproportionately high 
and adverse human health and environmental effects, including the interrelated social and economic 
effects of their programs, policies, and activities on minority populations and low-income populations. 
on april 15, 1997, the u.s. department of transportation issued its order to address environmental 
Justice in minority populations and Low-income populations (dot order 5610.2) to summarize and 
expand upon the requirements of executive order 12898 on environmental Justice. 

Consequently, state dots and mpos are responsible for identifying and addressing environmental 
Justice issues. specifically, mpos must:
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Table21 - Lehigh Valley TE & HS-SRTS & PCTI List.xls

Project # Project Name Program Year Grant Request Total Cost
1 D & L Trail 1992 1,324,000$      1,716,250$      
2 Canal Restortation, Section 8, Lehigh Canal 1992 170,000$         250,000$         
3 Bike Racks on LANTA Metro Buses 1992 10,000$           15,000$           
4 Ironton Railroad Right-of-way Acquisition 1994 206,000$         262,500$         
5 Lehigh Canal Locks #23 and #24 1994 40,000$           50,000$           
6 Bicycle Racks (Bethlehem) 1994 16,000$           20,000$           
7 Downtown Easton Pedestrian Pathways Program 1999 296,000$         309,500$         
8 Ground Hog Locks Restoration 1999 1,500,000$      1,800,000$      
9 Phase IV - Regional Bike/Ped Trail (Palmer Twp.) 1999 253,551$         253,551$         

10 Ironton Rail Trail Construction 1999 329,800$         360,000$         
11 The Riverwalk at Lehigh Landing 2000 550,000$         619,500$         
12 Nor-Bath Trail - Phase IV 2000 100,000$         400,000$         
13 Emmaus Downtown Streetscape Improvements 2000 97,000$           105,000$         
14 Plainfield Township Recreation Trail 2000 195,779$         212,079$         
15 Restoration of Lehigh Canal - Section 8 2000 420,000$         488,270$         
16 Tatamy Borough Trail 2002 106,369$         212,738$         
17 Lehigh Canal Heritage Bridge 2002 211,200$         264,000$         
18 Lehigh Canal Restoration - Easton 2002 209,300$         209,300$         
19 West Easton Rails-to-Trails 2002 360,000$         405,000$         
20 Lehigh County Historical Society A & B Building 2002 300,000$         1,387,250$      
21 Bethlehem Southside Streetscape Program 2002 250,000$         785,000$         
22 Bath Streetscapes 2002 280,160$         396,583$         
23 Lehigh Canal Restoration, Outlet Lock & Section 8 2004 430,100$         516,176$         
24 City of Allentown Beautification Project - Phase II 2004 345,000$         391,000$         
25 Transportation Enhancement Project - Emmaus 2004 384,882$         429,282$         
26 Macungie Walkable Community Initiative - Phase I 2004 517,912$         575,045$         
27 South Bethlehem Right-of-way Acquisition 2004 200,000$         300,000$         
28 Allentown 7th Street Revitalization 2004** 476,100$         501,300$         
29 Bangor Downtown Improvements 2004** 491,309$         526,196$         
30 Bath Streetscapes & Safe Routes to School 2004** 230,000$         380,000$         
31 Easton Streetscape Enhancement Project 2004** 483,661$         571,097$         
32 N. Lehigh Downtown Revitalization & Stretscape Enhancement Project 2004** 225,400$         677,000$         
33 Emmaus Safe Routes to School 2005-06 2004** 349,390$         385,390$         
34 Bethlehem City Safe Routes to School 2004** 248,657$         355,380$         
35 Wilson Safe Crosswalks to School Project 2004** 34,483$           40,483$           
36 2005 - 2006 Emmaus Transportation Enhancement Project 2006 355,845$         391,845$         
37 Bethlehem Elm Street Plan Streetscape Improvements 2006 249,895$         315,655$         
38 Expansion of L.V. Bicycle Education Program 2006 80,200$           80,200$           
39 Freemansburg Community Gateway & Main Street Project 2006 54,625$           61,925$           
40 Northampton Gateway Beautification Project 2006 154,045$         261,224$         
41 West Ward - Northampton Street Gateway Streetscape Improvements 2006 303,000$         358,200$         
42 7th Street Hometown Streets, Completion of N. 7th Street 2006 563,500$         599,500$         
48 South Bethlehem Greenway 2006 800,000$         1,600,000$      
43 Creation of Safe Student Walking Routes to Pen Argyl Schools 2006** 317,400$         367,080$         
44 Manassas-Guth Covered Bridge 2006** 230,000$         230,000$         
45 Hellertown Home Town Streets 2006** 306,993$         355,045$         
46 Lehigh River Waterfront Development 2009*** 300,000$         300,000$         
47 Hellertown Walkable Communities Initiative 2009*** 90,500$           90,500$           
48 South Bethlehem Greenway 2009*** 1,640,000$      1,640,000$      
49 Larry Holmes Drive Traffic Calming 2009*** 3,500,000$      3,840,000$      

TOTAL - LEHIGH VALLEY TRANSPORTATION ENHANCEMENT PROGRAMS 10,864,163$     14,801,573$     
TOTAL - LEHIGH VALLEY HOMETOWN STREETS/SAFE ROUTES TO SCHOOL PROGRAM 3,393,393$      4,388,971$      
TOTAL - PENNSYLVANIA COMMUNITY TRANSPORTATON INITIATIVE PROGRAMS 5,530,500$      5,870,500$      
Source: LVPC.
Footnote: The $360,000 from the West Easton Rails-to-Trails project was deprogrammed.  Funds were allocated to year 2004 
                       enhancement applications.
** = Hometown Streets/Safe Routes to School Program Projects
*** = Pennsylvania Community Transportation Initiative Program Projects

Project numbers refer to Map 14.

TABLE 21

LEHIGH VALLEY TRANSPORTATION ENHANCEMENT & HOMETOWN STREETS/SAFE ROUTES 
TO SCHOOL & PENNSYLVANIA COMMUNITY TRANSPORTATION INITIATIVE PROGRAM 

SUMMARY OF APPROVED PROJECTS

Page 1C:\Reports\LV Surface Transportation Plan 2010-2030\Tables\Table21 - Lehigh Valley TE & HS-SRTS & PCTI List.xls
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•	 Enhance	their	analytical	capabilities	to	ensure	long	range	transportation	plan	and	TIP	compli-
ance with title Vi/environmental Justice;

•	 Identify	residential,	employment,	and	transportation	patterns	of	minority	and	low-income	pop-
ulations to identify and address their needs;

•	 Evaluate	and	improve,	if	necessary,	the	public	involvement	process	to	eliminate	participation	
barriers and engage minority and low-income populations in the transportation decision mak-
ing process.

the LVpC, as a member of the mpo, has taken proactive steps to address issues associated with envi-
ronmental justice. in 1998, a Lehigh County Welfare-to-Work study was undertaken. it identified the 
location of welfare recipients, licensed day care centers, employers, and Lanta’s fixed route system. 
the spatial relationships of these groups were mapped to show proximity to the bus system. during 
development of the 2005–2008 tip, staff identified, through a series of maps, the locations of black, 
hispanic, and asian populations as well as income below poverty level. Lanta developed a region-
wide Job access & reverse Commute transportation plan in 2001 which: identifies the geographic 
distributions of welfare recipients, low-income persons, and employment centers in the region; identi-
fies the existing public, private, non-profit, and human service transportation services in the region; 
identifies transportation gaps between the geographic distributions of groups; and identifies a priori-
tized list of projects addressing these gaps in service. the plan was completed in april 2001. projects 
selected for implementation and funding should become self-sustaining within several years after 
service introduction. a mobility manager position was developed as a result of Lanta’s Job access 
& reverse Commute transportation plan and staffed by the private industry Council. the main task of 
this position is to serve as a one-stop shopping source for transportation information and assistance that 
reacts to individual client needs and provides a central point of contact. in addition, Lanta enhanced 
saturday bus service and reinstated sunday service. moving Lanta forward – the regional public 
transportation plan for the Lehigh Valley, adopted february 2010, will benefit the minority and low-
income populations groups as a result of the improvements recommended in the plan which, in part, 
include core service improvements – concentration of service on major corridors to maximize service 
frequency; more direct connections to minimize the need for passengers to transfer; increased service 
duration; and improved public information regarding services offered.

most recently, an environmental Justice report was developed in february 2009 which identifies the 
distribution of highway, bridge, transit, and transportation enhancement projects contained within the 
2007 – 2030 long range plan and 2009 – 2012 transportation improvement program relative to the 
locations of minority and low-income populations. the report was done to identify the benefits and 
burdens of proposed transportation investments on minority and low-income populations to ensure that 
they are not disproportionately impacted as a result of the transportation planning process. the report 
demonstrated that the plan and program as a whole does not create a disproportionately high and adverse 
impact on low-income and minority populations based upon the distributions cited and that the plan 
and program is consistent with executive order 12898 and the department of transportation order to 
address environmental Justice in minority populations and Low-income populations.

LVts has supported and continues to support projects in eJ communities that will provide long-term 
benefits without disproportionate adverse impacts. these projects include but are not limited to transit 
intermodal centers in the cities of allentown, bethlehem, and easton; route 412 improvements; re-
placement of the Linden street bridge in allentown; replacement of the 4th street/daly avenue and 
Lynn avenue bridges in bethlehem; and the retrofitting of curb to obtain ada compliance.
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the report does not analyze the benefits or burdens of individual projects – a task that generally had 
been conducted during the preliminary engineering phase as more project-specific details, such as 
proposed design alternatives, right-of-way impacts, etc. become available. the project-level analysis 
takes into account a more detailed look at determining any potential disproportionately high and ad-
verse impacts. 

executive order 13166, improving access to services for persons with Limited english proficiency 
(Lep), was issued on august 11, 2000. the order directs federal agencies to break down language 
barriers by implementing consistent standards of language assistance across agencies and among all 
recipients of federal financial assistance. under this flexible standard, agencies and recipients must take 
reasonable steps to provide meaningful access to their programs and activities. among factors to be 
considered are the number or proportion of Lep persons in the eligible service population, the frequency 
with which Lep persons come in contact with the program and the available resources. in addition to 
activities conducted to meet environmental Justice mandates, the LVpC began an Lep analysis iden-
tifying both households linguistically isolated and spanish households linguistically isolated. these 
groups are identified on the maps located in appendix b.

issues relating to environmental justice are addressed and considered in the transportation planning 
process. staff will continue to undertake additional activities to ensure compliance with executive 
order 12898. as Lanta and the LVpC review the impacts of increasing service frequency along cer-
tain routes and providing express bus routes, environmental justice issues will be addressed to ensure 
compliance. also the LVpC will provide socio-economic data for documentation of Lanta’s title Vi 
compliance. these additional activities can be found in appendix b.
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ChaPter 4

TRANSPORTATION PLAN

the long range transportation plan recommends policies and projects that will be studied, designed 
and built over the next 20 years. under federal law the plan is updated every 4 years in air quality non-
attainment areas.

this chapter is divided into six parts. first, we have summarized some of the key findings that will 
influence future transportation in the region. second, we present the goals and policies that form the 
foundation for future action. third, tables 22 and 23, maps 15 and 16, and accompanying text present 
the project recommendations. the fourth part of the chapter includes a brief statement on air quality 
conformity. the fifth part of the chapter presents a long range financial plan for this transportation plan. 
the section is concluded with a discussion on plan implementation.

key findings

Chapters 2 and 3 present data, findings from past studies and experiences that impact goals, policies 
and project recommendations in this report. many of the transportation issues facing the Lehigh Valley 
are similar to those found in other regions. peak hour congestion, increasing vehicle miles traveled, 
low transit patronage, safety and maintenance issues are common transportation problems. Continuing 
growth in passenger car registrations and vehicle miles of travel demonstrates the public preference 
for driving over other transportation modes. following are some of the features that are important in 
planning future transportation in the Lehigh Valley.

a)  according to a voter’s survey conducted by the Lehigh Valley planning Commission in 2010, 
traffic congestion is perceived as a major issue in the Lehigh Valley. When asked to rank the most 
important transportation improvements needed, voters give highest priority to improving inter-
city commuter services by expanding bus service or building commuter rail facilities to new 
Jersey, new york and philadelphia. Voters also supported the widening of route 22 when asked 
for the best long-term option for fixing the road.

b)  Low density, dispersed development patterns and the absence of a strong central downtown with 
high employment and a high concentration of business activity leads to increased dependence on 
automotive travel and diminishes the role of transit.

c)  housing is spreading into rural areas while employment is highly concentrated in the route 22 
corridor and access roads to route 22. traffic congestion in this corridor will grow in the future 
and safety problems will multiply unless measures are taken to add capacity and improve inter-
changes.

d)  Lanta provides approximately 20,000 trips per weekday, an increase of 69% since 1997. fur-
ther increases in transit usage could be facilitated with wider use of transit friendly site design 
and location of major developments along transit corridors. service enhancements planned in the 
Moving LANTA Forward document could also result in increased patronage. 
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e)  the network of major regional roads is connected and access to Lehigh Valley communities is 
greatly improved. Completion of the american parkway and route 412 will assure excellent ac-
cess within the Lehigh Valley.

f)  park and ride facilities that serve new Jersey, new york and philadelphia commuters, implemen-
tation of its strategies, and access management by municipalities are measures that can help 
manage traffic, reduce crashes and increase road capacity.

g)  presently, the most cost effective method of providing interregional transit is via privately oper-
ated buses. to date, studies of restoring intercity rail point to high capital and operating costs and 
low levels of ridership.

h)  Land use decisions made by 62 units of local government and private developers determine the 
location and intensity of development in the Lehigh Valley. these decisions are the primary 
factors influencing trip generation, distribution of traffic and the success or failure of transit. in 
pennsylvania they are not controlled to any substantial degree by penndot, the metropolitan 
planning organization or the regional planning commission.

goaLs and PoLiCies

to be placed in the transportation plan, projects originating at the mpo level must pass through a 
screening process to determine how the project addresses transportation problems. the screening seeks 
to determine if a proposed project is in accord with LVts goals and policies. it is this screening process 
that differentiates a plan from a wish list. the major policies involved in placement of projects in the 
long range plan are outlined in one or more of the policy statements listed under goals and policies. 

generaL goaLs and PoLiCies

1. Goal – To develop a plan that provides systematic procedures for selecting projects based on a 
consistent planning process and specific criteria for determining needs.

Policies
•	 In	general,	the	entry	point	for	a	project	shall	be	a	study	of	need	developed	by	any	of	the	

following parties – penndot, the mpo, LVpC, Lanta, local municipalities in the Lehigh 
Valley, a credible private organization.

•	 The	MPO	may	periodically	consider	and	act	upon	placement	of	projects	on	the	long	range	
element, medium range element or short range element. such placement may be based on 
immediacy of need, status of studies, and financial constraints of the transportation im-
provement program and Long range plan.

•	 Plan	Consistency-	Projects	must	comply	with	the	transportation	goals	and	policies	of	the	
LVts and Comprehensive Plan The Lehigh Valley…2030 adopted by Lehigh and northamp-
ton Counties in June 2005.

•	 Financial	–	Projects	must	be	on	the	Federal	Aid	System	or	they	must	be	a	state	road	to	be	
eligible for federal or state funds unless federal safety funds are used, in which case all 
public roads are eligible. projects other than transportation enhancements must have a cost 
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greater than $100,000. the cost of procuring federal funds for projects less than $100,000 
is prohibitive.

•	 Highest	priority	shall	be	assigned	to	those	projects	that	are	essential	for	safety,	maintenance	
of the transportation system, and/or relief of congestion.

•	 Functional	classifications	of	the	regional	highway	network	should	be	coordinated	with	the	
corresponding designations of bordering regions and states.

highway goaLs and PoLiCies

2. Goal – To provide a safe, well-maintained road network that facilitates the movement of traffic.

Policies
•	 Give	high	priority	to	projects	that	upgrade	unsafe	roads	and	intersections,	rehabilitate	or	

replace deficient bridges, and upgrade existing highways that are deficient.
•	 Upgrade	unsafe	roads	and	intersections	to	current	design	standards.	
•	 Conduct	planning	studies	on	high	priority	congestion	and	safety	corridors	and	program	ap-

propriate improvements.
•	 Safety	projects	shall	be	identified	based	on	the	high	priority	safety	corridors	shown	on	Map	

9 and table 13 or from other credible, documented safety analyses.
•	 Maintenance	Projects	–	Maintenance	priorities	will	be	determined	through	a	combination	

of life cycle considerations and road condition (iri values). priority will be given to roads 
that have high traffic volumes and a high level of regional importance. priorities will be 
revisited at least every two years.

•	 Bridges	–	Bridges	with	a	sufficiency	rating	of	0	to	50	are	eligible	for	replacement.	Bridges	
with a sufficiency rating of 50 to 80 are eligible for rehabilitation. bridges posted or judged 
to be structurally deficient will also receive priority treatment. all other bridges are eligible 
for preventive maintenance improvements only.

•	 Access	Management	–	Access	management	practices	should	be	 initiated	 in	accord	with	
recommendations of the LVpC report entitled Access Management on Arterial Roads.

3. Goal – To reduce traffic congestion and to provide access to major traffic generators.

Policies
•	 Support	highway	capacity	improvements	only	in	areas	designated	for	urban	development	

in the Comprehensive Plan The Lehigh Valley...2030.
•	 Congestion	Relief	Projects	–	Projects	with	a	congestion	relief	(mobility)	justification	must	

have documented evidence of existing congestion or forecasts of future congestion. they 
must be identified in the LVts Congestion management process.

•	 New/Expanded	Facilities	–	Facilities	 involving	capacity	 improvements	must	be	 justified	
primarily on the basis of current or future congestion or safety problems. additional fac-
tors such as access improvement and economic development may be given consideration 
to the degree that they support the goals and policies of Comprehensive Plan The Lehigh 
Valley...2030 and that the financial resources are available.

•	 Congestion	relief	and	access	improvement	projects	shall	address	intermodal	connections	
where such connections are appropriate.
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4. Goal – To promote economy and efficiency in highway and public transit planning, design and 
function.

Policies
•	 Preserve	arterial	roads	for	their	through	traffic	carrying	function	by	reducing	on-street	park-

ing and curb cuts for driveways through access management techniques.
•	 Highway	improvements	should	be	scaled	to	needs	that	result	from	reliable	and	documented	

travel forecast procedures.
•	 Improvements	to	existing	highways	at	current	locations	are	generally	preferred	over	reloca-

tions and bypasses. 
•	 Improvement	of	existing	interchanges	on	Route	22,	I-78,	the	Pennsylvania	Turnpike	and	

route 33 to resolve major safety and capacity problems will be supported if sufficient funds 
are available. interchanges at new locations are not recommended unless there is a compel-
ling and well documented need that cannot be met by upgrading an existing interchange.

•	 This	plan	supports	strategies	for	transportation	system	management,	intelligent	transpor-
tation systems, access management practices, and context sensitive design in appropriate 
situations.

•	 Travel	demand	on	existing	facilities	should	be	met	to	the	greatest	degree	possible	by	pro-
gramming low cost safety and mobility improvements.

•	 Support	development	of	park	and	ride	 lots	where	 there	 is	documented	demand	for	such	
facilities.

•	 Improve	sidewalk,	trail,	and	local	street	connectivity	to	reduce	the	number	of	vehicle	trips	
taken on the major highway network.

•	 Municipalities	 should	 adopt	 impact	 fee	 ordinances	 to	 help	 finance	 highway	 improve-
ments.

•	 When	feasible	transit	should	be	used	to	mitigate	short	term,	high	volume	traffic	destinations	
such as special events rather than building permanent capacity improvements.

•	 Fixed	route	transit	service	should	be	provided	only	in	those	areas	where	there	is	a	market	
for such service and it is financially feasible through operating revenues and necessary 
subsidies.

•	 The	use	of	private	contractors	for	the	provision	of	transit	service	should	be	considered	when	
such service is provided at equivalent service levels with lesser public subsidies.

•	 Replace	buses	on	a	regular	basis	based	upon	life-cycle	costs	and	LANTA’s	financial	capac-
ity.

5. Goal – To construct transportation improvements that are compatible with the built and natural 
environments.

Policies
•	 Major	highway	and	bridge	projects	should	be	studied,	designed	and	constructed	in	accor-

dance with the most recent environmental regulations.
•	 Through-traffic	should	be	diverted	away	from	existing	residential	areas	to	the	degree	that	

alternatives are technically and financially feasible.
•	 Hydrocarbon,	nitrogen	oxide	and	small	particulate	matter	emissions	from	automobiles	should	

not exceed the prevailing federal standards for clean air.
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•	 Principles	of	contextual	design	that	include	aesthetic	considerations	should	be	applied	dur-
ing design.

•	 Major	highway	and	interchange	projects	should	not	be	located	in	areas	designated	for	natural	
features or agricultural preservation in Comprehensive Plan The Lehigh Valley...2030.

transit goaLs and PoLiCies

6. Goal – Support the enhancement of the transit system to provide adequate mobility to area resi-
dents and promote transit use as an alternative to single occupancy driving.

Policies
•	 Provide	convenient	and	reliable	fixed-route	service	between	higher-density	residential	areas,	

major employment concentrations, important shopping areas, key government facilities, 
medical facilities, and other activity areas.

•	 Maintain	and	update	facilities	to	keep	up	with	new	technologies.
•	 Provide	coordinated	specialized	public	transportation	for	people	who	cannot	use	conventional	

bus services.
•	 Meet	basic	transportation	needs,	support	desired	economic	and	environmental	goals,	and	

appeal to an increasing number of people.
•	 Shopping,	workplace,	government,	and	housing	facilities	designed	for	the	transit	dependent	

should be sited at locations where transit service exists or is feasible.
•	 LANTA	should	continue	to	offer	and	improve	a	wide	range	of	service	options	to	meet	a	

variety of mobility needs in the Lehigh Valley.
•	 Higher	density	housing	and	employment	facilities	should	be	developed	along	transit	service	

routes. in the Lanta market area, a minimum density of five dwelling units per acre should 
be developed.

7. Goal – To have a sufficient supply of convenient inter-city public ground transportation available 
to popular destinations such as New York City and Philadelphia.

Policies
•	 This	service	should	be	met	through	unsubsidized	privately	owned	bus	operators,	to	the	degree	

possible.
•	 New	publicly	subsidized	service	should	not	be	established	unless	established	unsubsidized	

bus operators are unwilling or unable to supply a sufficient convenient service.
•	 Adequate	and	convenient	terminals	should	be	available	for	inter-city	buses.
•	 Service	opportunities	to	important	destinations	outside	of	the	Lehigh	Valley	should	be	re-

viewed on a regular basis or as significant changes dictate.
•	 Rail	rights-of-way	should	be	preserved	for	future	rail	reuse	if	analysis	shows	that	the	rees-

tablishment of future service is warranted and financially feasible.

raiL freight goaLs and PoLiCies

8. Goal – To have available and dependable rail freight service available to existing and potential 
incoming businesses.
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Policies
•	 Provide	competitive	rail	freight	service	through	private	capital	investment	in	rail	facilities.	
•	 Public	investment	in	acquiring,	upgrading,	or	operating	lines	proposed	for	abandonment	

should be limited to those instances where the investment is cost effective relative to em-
ployment opportunities and tax revenues and/or is a cost effective way of reducing highway 
travel.

•	 Land	near	 rail	 lines	which	meets	 the	Comprehensive	Plan’s	criteria	 for	 industrial	 siting	
should be designated for industrial uses.

•	 Support	increasing	rail	clearances	in	the	Lehigh	Valley	to	accommodate	double	stack	rail	
cars and wide loads.

•	 Plan,	program	and	build	intermodal	transportation	improvements	to	accommodate	current	
and future travel demand. 

•	 Support	access	 to	 facilities	and	freight	 terminals	 that	are	otherwise	compatible	with	 the	
regional comprehensive plan.

•	 Provide	safe	at-grade	crossings	by	upgrading	to	current	safety	standards.

biCyCLe/Pedestrian goaLs and PoLiCies

9. Goals – To meet recreation, transportation and utility needs by acquiring or retaining abandoned 
rail rights-of-way.

Policies
•	 Rail	rights-of-way	proposed	for	abandonment	should	be	acquired	if	analysis	shows	that	they	

are desirable for recreation, road roW, utility roW or other uses.

10. Goals – To support bicycle and pedestrian activity and to provide safe access to the transporta-
tion system for cyclists and pedestrians in the Lehigh Valley.

Policies
•	 Promote	transportation	infrastructure	improvements	such	as	shoulder	improvements,	side-

walks, and crosswalks to resolve bicycle and pedestrian safety issues. the appropriateness 
of bicycle facilities should be considered as part of all road projects.

•	 Support	the	development	of	regulations	in	local	municipalities	that	mandate	construction	
of sidewalks and pathways to serve pedestrian and other non-motorized traffic.

•	 Support	the	construction	of	rails-to-trails	projects	for	use	in	both	recreation	and	transporta-
tion.

•	 Promote	the	construction	of	missing	links	in	the	bicycle	and	pedestrian	networks.
•	 Support	future	development	patterns	conducive	to	non-motorized	travel.
•	 Replace	 transportation	 enhancement	 projects	 that	 significantly	 fall	 behind	 performance	

milestones set at the time a project is funded.
•	 Provide	safe,	convenient	bicycle	parking	and	storage	facilities	in	urban	areas.
•	 PennDOT	should	adopt	B/P	design	and	performance	standards.	Consideration	of	pedestrians	

and bicyclists should be given when designing and locating traffic control devices, signs, 
and crosswalks.
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11. Goals – To ensure that air quality in the Lehigh Valley meets the National Ambient Air Quality 
Standards for ozone and small particulate matter (PM 

2.5
).

Policies
•	 Highway	improvement	projects	that	have	a	negative	impact	on	air	quality	should	not	be	

programmed (as mandated by the Clean air act amendments of 1990).
•	 Transportation	control	measures	such	as	carpooling	and	encouraging	increased	transit	usage	

should be implemented, where feasible, to reduce vehicle miles traveled and emissions.

ProjeCts and Programs

the plan is divided into three time intervals as follows:

2011-2014 (short range element): this segment is also referred to as the transportation 
improvement program (tip). it includes the highest priority projects for the region. most 
projects on the tip have advanced to at least the environmental assessment/preliminary 
design stage (with the exception of corridor studies). most are scheduled for construction 
during the four year period. projects must be on the tip to receive federal funding.

2015-2022 (medium range element): projects in this category are generally in the early 
stages of study. most of these projects originate in studies of congestion and or safety con-
ducted by the Lehigh Valley planning Commission and others. some will have advanced to 
the environmental and engineering analysis stage. in most cases, specific funding require-
ments for projects in this phase will be very preliminary. the medium term includes the 
second and third four year segments of pennsylvania’s twelve year program. major capital 
projects must be on the twelve year program to receive state funding.

2023-2030 (Long range element): these are projects that address long term congestion 
and or safety issues. there is no guarantee that all projects in the long term phase of the 
plan will be built. projects on the long range plan will require substantial further analysis 
and funding commitments before they can move forward to environmental assessment, 
preliminary design, final design and construction. 

projects in the transportation plan are determined by the various technical analyses of penndot, 
Lanta and LVpC (serving as technical staff for the LVts). in some cases, the plan recommends and 
supports numerous projects that have been brought to the attention of LVts by local municipalities 
and others. typically, projects pass through a preliminary screening process conducted by the Lehigh 
Valley transportation study (LVts) before they are placed in the plan. exceptions to this process, such 
as Congressionally mandated “high priority (demonstration) projects,” are also included. normally, 
projects start in the long range plan element and then move through the medium and short range ele-
ments of the plan as more detailed studies and design elements are completed. 

information from local municipalities is valuable in identifying projects. presentations are frequently 
made to the LVts technical Committee at the request of the municipalities to express project needs 
in their community.
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transPortation imProVement Program (2011-2014)

the tip is the locally endorsed list of high priority highway and transit projects proposed to be imple-
mented with federal assistance. the federal and state governments designated the LVts as the body 
responsible for preparing the tip for Lehigh and northampton Counties. the federal government 
requires that the tip shall: (1) consist of improvements from the locally developed transportation plan; 
(2) cover a period of not less than three years; (3) indicate the area’s priorities; (4) include realistic 
estimates of the total cost and revenues for the program period; and (5) conform to air quality regula-
tions. both highway and transit projects proposed to be implemented with federal assistance must be 
included in an approved tip as a condition to federal review and approval. a defining characteristic 
of the tip is that it must be constrained to the level of funding that can be “reasonably expected to be 
available.” penndot provides each mpo in pennsylvania with specific guidance regarding funding. 
funds are allocated to the mpos by penndot based on a formula that considers population, lane miles 
of eligible roads, and vehicle miles of travel. table 22 and map 15 show highway, bridge and transit 
projects on the short term element (tip) of the transportation plan.

Key HiGHway ProjectS (SHort ranGe element – 2011 to 2014)

American Parkway Extension – the proposed four lane extension of american parkway from front 
street to the existing roadway on the east side of the Lehigh river will provide an additional Lehigh 
river crossing and should reduce congestion along the highest volume section of route 22. Construc-
tion for this project is now fully-funded. new england avenue, which will provide a new connection 
between hanover avenue and dauphin street, is currently under construction.

in 1999, penndot earmarked $8.5 million of “spike” and “economic development” transportation funds 
to build the portion of the extension from Lehigh street to airport road when Lucent technologies 
(now Lsi) announced plans to construct a new office/research facility in hanover township, Lehigh 
County. this portion of the project was completed in 2002. it is estimated that construction will start 
on this project in late 2011.

Route 412 Improvements – the redevelopment of 1,700+ acres of bethlehem steel property on the 
south side of bethlehem will significantly increase future traffic volumes in the area. to negotiate the 
efficient movement of goods and persons, improvements to the route 412 corridor from i-78 extending 
west to route 378 will be needed. the plan includes widening route 412 from i-78 to the minsi trail 
bridge. Construction is scheduled to begin in late 2010.

22/Tomorrow – A Corridor Planning Study – a planning study of the route 22 corridor from i-78 to 
route 33 was completed in 2001 by the LVpC. the study identifies five project needs: improve safety on 
route 22; reduce congestion; not increase congestion on feeder and parallel roads; reduce the impacts of 
incidents on traffic flow; and support land use and redevelopment goals in the regional comprehensive 
plan. the Lehigh Valley planning Commission analyzed 42 potential improvement scenarios. these 
scenarios included widening route 22, by-pass alternatives, existing network improvements, public 
transit improvements, non-construction improvements and various combinations of improvements. the 
scenarios that best meet future needs all involve widening route 22 and improving the interchanges. 
however, due to limited financial resources, this project has been downscoped to two interchange 
improvements that focus on safety issues only. the proposed new rt. 22 section 400 phase i project 
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would revamp the macarthur road interchange. two ramps would be eliminated in an effort to make 
weaving movements at the entrance/exit points safer. the macarthur road bridge would be replaced 
as part of this project. if approved, construction is expected to begin in 2011.

the rt. 22 section 400 phase ii project lengthens acceleration and deceleration ramps at the fullerton 
avenue interchange with rt. 22 and replaces the rt. 22 bridge over the Lehigh river, in part to accom-
modate the new ramps. the project would also widen the span under the fifth street bridge in Whitehall 
township, again to accommodate a longer acceleration ramp onto rt. 22. Construction of this project 
would begin in 2014 and extend into the mid-range element.

as of June 2010, the interchange proposals noted above are still under consideration. Widening of rt. 
22 is not included in the plans for either phase.

Route 33/512 Interchange – the route 33/512 interchange in plainfield township, northampton 
County has been considered a high priority project since march 1995 when it was presented to the 
state transportation Commission for inclusion into the 12 year program. the interchange ramps are 
currently below design standards and will be reconfigured to current standards. Work is scheduled to 
begin in 2010 and be completed in 2011. 

Other Road and Bridge Projects – in addition to the above, the following projects are scheduled for 
completion by 2014: route 100/Claussville road safety improvements (signalization, add turning lanes 
on rt. 100); intersection improvements at the sand spring road/route 309 intersection; and safety 
improvements in the route 145 corridor. on the bridge side, plans to replace the 15th street/Ward street 
bridges in allentown, the Lehigh street bridges in Whitehall twp. and the rt. 611 bushkill Creek 
bridge in easton highlight a bridge program that includes funding for the improvement of 34 bridges 
in Lehigh and northampton counties. 

Key tranSit ProjectS (SHort ranGe element)

Purchase 60 Heavy Duty Buses – Lanta’s newly-adopted strategic plan Moving LANTA Forward 
identifies service expansion opportunities along their trunk routes. this bus purchase consists of bus 
replacements and also provides additional buses for limited expansion in the short range element.

Purchase 80 Vans/Minibuses - the metro plus fleet, now totaling more than 100 vehicles, provides 
service to the elderly and people with disabilities in Lehigh and northampton counties. maintaining 
this fleet in optimal condition requires a replacement program. these vehicles will replace vehicles in 
the fleet which have reached or exceeded their useful life in terms of miles (greater than 250,000) and 
years (greater than 7 years). 

Key BiKe/ Ped and tranSPortation enHancement ProjectS 
(SHort ranGe element)

Delaware and Lehigh Canal National Heritage Corridor (D&L Trail) – the d&L trail was established 
by an act of Congress in 1988, in part to “assist…in developing and implementing integrated cultural, 
historical and natural resource policies and programs…” (public Law 100-692, november 18, 1988). 
the trail is approximately 150 miles long starting in bucks County, following the delaware river to the 
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HIGHWAY AND BRIDGE PROJECTS
2011-2014 TIP

LEHIGH VALLEY PLANNING COMMISSION
961 Marcon Boulevard, Suite 310

Allentown, PA  18109-9368
(610) 264-4544

LVPC

±
0 2 4 6

Miles

Highway
Intersection!

Project Type

Bridge#

Major Road
Other Road
Municipality Boundary
County Boundary

MAP 15
Map # Project Name

1 American Parkway
2 Bath Streetscape
3 D & L Trail (Phases 3/4/5)
4 Lehigh Avenue Retaining Wall
5 Manassas Guth Covered Bridge
6 22 Sec. 400 - Phase 1 (145)
7 22 Sec. 400 - Phase 2 (LRB)
8 Rt. 100/Claussville Rd. intersection
9 Rt. 100/Shimersville Hill (SR 29)

10 Rt. 145 Safety Project
11 Rt. 248 Realignment/Intersection Improvement
12 Rt. 309/Sand Spring Rd. Intersection (SR 4010)
13 Schantz Road Realignment
14 Second Street Extension (Catasauqua)
15 Seventh Street Rail Crossing Upgrade
16 Sixth Street Rail Crossing Upgrade
17 31st Street Rail Crossing Upgrade
18 Newburg Rd/Country Club Intersection
19 Rt. 33/Freemansburg Interchange
20 Rt. 412 Improvements
21 Rt. 412 Second St. Ramp
22 Cedar Crest Blvd. (SR 1010) over Cedar Creek
23 Chapman Bridge
24 Cold Springs Bridge
25 Coplay-Northampton Bridge
26 Eighth Street Bridge
27 Haines Mill Road (SR 2009) over Cedar Creek
28 Hunters Hill Road Bridge
29 Lehigh Street Tri-Bridges
30 Lehigh St./Coplay Creek Bridge
31 Ontelaunee Creek Bridge - Donats Rd.
32 Phaon Bittner Bridge
33 Schlichers Covered Bridge
34 Slatedale Bridge
35 Spring Creek Road Bridge
36 T-787 W. Grant Street
37 Tilghman St. Bridge over Lehigh River
38 Union Street Bridge
39 Ward and 15th Street Bridges
40 Indian Creek Bridge
41 SR 611 over Oughoughton Tributary
42 Lynn Avenue Bridge
43 Maple Drive Bridge
44 Messinger Street Bridge
45 Mountainview Drive Bridge
46 Northampton County Bridge #102 (T-436)
47 Northampton County Bridge #189
48 Northampton County Bridge #191 (T-667)
49 Oughoughton Creek Bridge
50 Rt.191 Bridge over NS-Broad Street
51 Rt. 611 Bushkill Creek Bridge
52 SR 4007 Hokendauqua Creek
53 24th Street Bridge
54 Washington Street Bridge

Note: Detailed project information may be found on PennDOT's TIP Visualization 
         website at: http://www.dot7.state.pa.us/tip%5Fvisualization/.
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City of easton, then following the Lehigh river to Wilkes-barre. the regional nature of the trail makes 
it a high priority project for the LVpC. the trail also serves as a “spine” for other path development in 
the Lehigh Valley. the 2011 tip contains 3 projects that are related to the d&L trail development in 
Lehigh and northampton counties.

mid range eLement (2015–2022)

table 23 and map 16 show highway, bridge and transit projects for the mid and long range elements of 
the transportation plan. one major project extends beyond the short range element into the mid range 
element for completion – rt. 22 section 400 phase ii. the main focus of the project list is maintenance 
of the highway and bridge network  the mid range element will also focus on initiating and completing 
a program of small scale projects dealing with safety and further improvements in the rt. 22 corridor. 
a transit program to replace Lanta’s heavy duty bus fleet with hybrid vehicles will be the primary 
transit focus.

Long range eLement (2023–2030)

the main focus of the project list continues to be maintenance of the highway and bridge network  
the mid range element will also focus on initiating and completing a program of small scale projects 
dealing with safety and further improvements in the rt. 22 corridor, the region’s top priority corridor. 
a transit program to replace Lanta’s heavy duty bus fleet with hybrid vehicles will be the primary 
transit focus.

air QuaLity Conformity

the Clean air act amendments of 1990 (Caaa) mandate improvements in the nation’s air quality. 
the Caaa directs the u.s. environmental protection agency (epa) to implement regulations, which 
will provide for reductions in pollutant emissions.

three main pollutants are covered under the Caaa. they include ozone, carbon monoxide, and par-
ticulate matter. the Lehigh Valley mpo area is in compliance with standards set for carbon monoxide 
and large particulate matter emissions, but needs to demonstrate transportation air quality conformity 
for ozone and fine particulate matter. the Lehigh Valley mpo is a maintenance area for ozone and in 
non-attainment for fine particulate matter.

since vehicular emissions contribute to ozone violations, the act requires transportation planners in 
non-attainment and maintenance areas to perform a regional emissions analysis to consider the air 
quality impacts of their proposed plans, programs, and projects. these activities, if subject to federal 
involvement, must be shown to conform to the applicable state implementation plan (sip).  the sips 
are state issued, epa approved, regulations for meeting clean air national ambient air Quality stan-
dards (naaQs) and Caaa requirements.

ozone is a secondary pollutant, meaning it is not directly discharged into the atmosphere. instead, it is 
produced by the reaction of several emissions in the presence of sunlight. Volatile organic compounds 
(VoC) and nitrogen oxides (no

x
) are primary reactants. as of June 15, 2004, the environmental pro-

tection agency (epa) designated Lehigh and northampton counties as “basic” non-attainment areas 
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under the ozone standard. subsequently, on march 4, 2008, epa approved a state implementation plan 
revision requesting that the allentown-bethlehem-easton ozone non-attainment area be re-designated 
as attainment/maintenance for the 8-hour ozone standard. however, the planning requirements of an 
attainment/maintenance area are virtually the same as a basic non-attainment area. regional plans and 
programs must meet ozone emissions budgets established as part of the maintenance plan.

pm2.5 are fine particulates emitted directly by motor vehicles as a result of tailpipe emissions, brake 
wear and tire wear. effective october 8, 2009, epa designated Lehigh and northampton counties as 
non-attainment areas with regard to the daily (24-hour) pm2.5 air quality standard. Lehigh Valley regional 
plans and programs must meet pm2.5 emission levels as part of the state implementation plan.

the conformity test was conducted under the requirements of 40 Cfr parts 51 and 93. the final trans-
portation Conformity rule (sect 51.428 (b) (5)) states that, “an emissions analysis shall be performed 
for any years in the time span of the transportation plan provided they are not more than ten years apart 
and provided the analysis is performed for the last year of the plan’s forecast period.”  for ozone, 2015, 
2018, 2025 and 2030 are used as analysis years for conformity determination. the analysis must demon-
strate that a conforming tip and Lrtp will fall within the emissions budgets (2015, 2018) established 
for the region. for the pm2.5 analysis, 2008, 2015, 2025 and 2030 are analyzed. the analysis for pm

2.5
 

must show that emissions in future years are equal to or less than 2008 levels. for the Lehigh Valley 
mpo area, emissions generated from the Lrtp/tip meet this requirement. the complete air quality 
conformity determination is a separate document entitled Air Quality Conformity Analysis Report for 
the Lehigh Valley MPO Ozone Maintenance Area (Under the 8-hour Ozone NAAQS) and 24-hour PM

2.5
 

Nonattainment Area (Volumes 1 & 2). 

finanCiaL PLan

federal planning regulations require that a transportation plan “include a financial plan that demonstrates 
the consistency of proposed transportation investments with already available and projected sources of 
revenue.” Cost and revenue projections are supposed to reflect the existing situation and historic trends. 
the long range plan should be in accord with projections of future revenues.

the following sections document our methods for projecting future revenues, calculating future costs 
and reconciling the plan with projection of future revenues. before proceeding a few comments on the 
uncertainties in this process are in order. the process involves the calculation of costs and revenues 
over a 20 year period. on the cost side the estimates are made without the kind of engineering detail 
that is required for precise cost data. secondly, costs reflect future rates of inflation which can only be 
estimated. on the revenue side estimates are based on projections of future revenues for the federal 
transportation acts that have yet to be passed, including the reauthorization of safetea-Lu which 
expired september 2009. it is known that federal money is the biggest single factor in financing trans-
portation infrastructure. it accounts for approximately 75% to 80% of such revenues. Likewise future 
revenues depend on money raised by the state from gas taxes, motor license fees, registrations, etc. 
these rates depend on future actions of the legislature that LVts cannot predict. 

future reVenues

table 24 shows projections of future revenues by time period and category.
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short range (2011–2014) transPortation imProVement 
Program (tiP)

$381,202,000 will be available for the tip that extends from 2011–2014. all federal and state capital 
funding anticipated between 2011 and 2014 are included. funding to pennsylvania’s 14 metropolitan 
areas (including LVts) and 11 rural areas is done by formula developed by a statewide ad hoc com-
mittee under penndot’s Value added management (Vam) program. the key elements in this formula 
are the region’s population, lane miles of highway, and vehicle miles traveled. Lane miles and vehicle 
miles of travel are based on roadway mileage that is eligible for state and federal funding. Local road 
mileage is not included in the allocation formula. federal formula programs such as urban earmarked 
surface transportation dollars and congestion mitigation/air quality (CmaQ) funds are distributed ac-
cording to the federal formulas.

not all funds are subject to this allocation method. since 2007, penndot has maintained the interstate 
system on a statewide basis. previously this was the responsibility of mpos and rpos that had inter-
state highways in their area. however, it was felt that the interstates could be managed more efficiently 
if the function was centralized. funding needed to maintain the interstate system is set aside from the 
funding pool. in addition, $25 million annually is reserved for economic development opportunities 
statewide. these dollars are allotted at the discretion of the secretary of transportation. an additional 
$25 million annually is reserved to flex to transit agencies in accordance with agreements reached 
under pennsylvania act 3. twenty percent of the balance is reserved for distribution by the secretary 
of transportation, in consultation with the state transportation Commission, to offset the impact of 
high cost projects or programs which are beyond a region’s allocation. these funds are referred to as 
“spike funds.” 

additional highway funds are available through several “earmarking” processes. if a project receives 
special allocations that are part of federal transportation legislation (i.e. “demonstration projects”), those 
dollars are earmarked to that project until the money is spent or the project is abandoned. similarly, 
if money from the secretary’s discretionary dollars is allocated to a project, the money is considered 
earmarked to that project until spent or the project is abandoned. earmarked funds are funds that are 
over and above an area’s formula allocation. only earmarked funds that have already been procured 
are included in this plan. there are no earmarked dollars assumed in the mid and long range elements 
of the plan.

TABLE 24
TRANSPORTATION PLAN SUMMARY

Short Range Mid Range Long Range
Element (2011-2014) (2015-2022) (2023-2030) Totals

Estimated Highway Funds 209,006,000$       345,067,000$       459,119,000$       1,013,192,000$      
Estimated Bridge Funds 113,303,000$       213,675,000$       263,807,000$       590,785,000$         
Estimated Transit Funds 58,893,000$         129,778,000$       206,841,000$       395,512,000$         
Estimated Total Funds 381,202,000$       688,520,000$       929,767,000$       1,999,489,000$      
Source: PennDOT.
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bridge funding is allocated based on need factors identified in penndot’s bridge management system. 
square feet of deck area of structurally deficient bridges is used, with posted and closed bridges being 
weighted more heavily in determining the distribution. each area has the option to transfer 50% of its 
federal bridge funding to highway dollars if the situation warrants it.

after much debate and discussion at the state level, it was decided that transportation enhancement/
hometown streets/safe routes to school funds would be allocated on the same basis as highway dollars, 
i.e. based on population, lane miles, and vehicle miles traveled. the penndot secretary has authority 
to allocate 20% of the state’s transportation enhancement allocation at his discretion.

in all, the Lehigh Valley receives approximately 3% of all funds allocated to mpos and rpos in penn-
sylvania.

transit funding includes federal, state, and local dollars. penndot guidance outlines federal and 
state guarantees. Lanta provides information on discretionary funds that are captured by the Lehigh 
Valley.

mid range (2015–2022) and Long range (2023–2030)

revenues for the mid range years are projected to be $688,520,000 and $929,767,000 for the long 
range. these figures are substantially larger than the tip because they each cover 8 years rather than 
four years covered by the tip. following are the methods used for computing future revenues for the 
mid and long range portion of this plan.

funding assumptions at the federal and state level were supplied by penndot. federal highway and 
bridge funds are expected to grow at an annual rate of 4% per year. state revenues are projected to 
decline by 1% per year over the life of the plan. the reason for this decline is two-fold. funding under 
act 44, passed in 2008, is expected to hold steady at $450 million per year due to u.s. dot’s decision 
to not allow tolling on i-80. also, bond issues for transportation funding are not assumed past 2014.

a projection of federal, state and local transit dollars was developed by Lanta. federal formula funds 
were assumed to grow at a similar rate to the growth in funds under tea-21. operating assistance from 
the state general fund was anticipated to grow at the historical rate of inflation. dedicated funding from 
pennsylvania under act 26 is distributed by formula and is expected to grow at a rate of 4% per year. 
operating assistance under pennsylvania’s act 3 is capped at $2,700,000 but the maintenance portion 
of act 3 is growing at 30% per year, on average. in all, the average historical and projected growth for 
the combined was more than 7.5% per year. since some of Lanta’s funding comes from grant ap-
plications filed by the authority which may not be available in the future, a more conservative figure 
of 6% growth was used in projecting future revenues in this plan.

a summary of dollars available by plan element by year is shown in table 25.

future Costs

since the update of this plan corresponds with a tip update all costs used in the tip are based on updated 
current cost estimates for projects listed in the tip. all costs in the mid and long range parts of the plan 
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were inflated at a rate of 4% per year compounded. this inflation rate was used after consulting with 
penndot and fhWa. since it is impossible to predict the year within the mid range or long range plan 
elements in which a project will be completed, inflation rates were applied up to the mid-year within 
the time frame. this calculated to an inflation factor for the mid range projects of 1.395 (4% inflation 
compounded and averaged over 8 years) and for long range projects the inflation factor was 1.9105 
(4% inflation compounded and averaged over 16 years). thus projects constructed in the first half of a 
range will probably be less costly than projected while those that are developed in the second half of 
the range will be more expensive.

unmet needs

throughout this plan, great care was taken to develop and document systematic procedures that identify 
and prioritize projects. maintenance, safety, and capacity priorities were identified as a result of this 
planning process. studies of high priority safety corridors are also included. the results of these studies 
will be recommendations that will be eligible for inclusion as they are identified. 

Line items are also included in table 23. Line items commit financial resources to certain types of 
improvements although specific projects have yet to be identified. funding in line items will be com-
mitted to specific projects as needs are identified through the planning process.

TABLE 25
PROJECTED LEHIGH VALLEY TRANSPORTATION FUNDING

($000)

Highway Bridge
Year Federal State Federal State Transit Total
TIP 193,356$          15,650$            57,222$         56,081$         58,893$         381,202$          

2015 34,252$            3,813$              15,479$         9,021$           13,112$         75,677$            
2016 35,622$            3,775$              16,099$         8,980$           13,899$         78,375$            
2017 37,047$            3,738$              16,742$         8,939$           14,733$         81,199$            
2018 38,529$            3,700$              17,412$         8,899$           15,617$         84,157$            
2019 40,070$            3,663$              18,109$         8,860$           16,554$         87,256$            
2020 41,673$            3,627$              18,833$         8,821$           17,547$         90,501$            
2021 43,340$            3,590$              19,586$         8,782$           18,600$         93,898$            
2022 45,074$            3,554$              20,370$         8,743$           19,716$         97,457$            
2023 46,877$            3,519$              21,185$         8,705$           20,898$         101,184$          
2024 48,752$            3,484$              22,032$         8,668$           22,152$         105,088$          
2025 50,702$            3,449$              22,913$         8,630$           23,481$         109,175$          
2026 52,730$            3,414$              23,830$         8,593$           24,890$         113,457$          
2027 54,839$            3,380$              24,783$         8,557$           26,384$         117,943$          
2028 57,033$            3,346$              25,774$         8,521$           27,967$         122,641$          
2029 59,314$            3,313$              26,805$         8,485$           29,645$         127,562$          
2030 61,687$            3,280$              27,877$         8,449$           31,424$         132,717$          
Total 940,897$          72,295$            395,051$       195,734$       395,512$       1,999,489$       

1,013,192$       590,785$       

Source: LVPC.
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financial constraint impacts the ability to address most of the priority congestion, safety and mainte-
nance corridors. While the planning process will identify the highest priorities within these areas and 
those projects will be programmed accordingly, the paucity of funding does not allow for the proper 
maintenance of the network nor significant upgrades to be completed. table 26 summarizes some of the 
more critical needs over the 20 year timeframe, the amount of funding expected given the previously 
discussed limitations at both the federal and state level, and identifies the shortfall of funding over the 
20 year life of the plan. the identified shortfall of more than $1.7 billion is a conservative estimate, 
since improvement cost estimates are not available for all projects such as congested corridors and 
safety locations. 

in terms of public transportation, projected short and mid-range funding sources would accommodate 
various aspects of the Moving LANTA Forward program. this would include critical activities such 
as the timely replacement of transit vehicles along with the expansion of the transit fleet to support 
service enhancements. however, if the current cost differential continues between standard propulsion 
and alternative propulsion transit vehicles, there will be insufficient funds to support the purchase of 
additional alternative propulsion vehicles in the short and mid-range periods.

another critical project for which projected funding sources will not support in the short or mid-range 
is the modernization of Lanta’s allentown facility. Lanta recently completed a facilities master 
plan in which it was determined that the current location of Lanta’s allentown operating and main-
tenance facility continues to be an optimal location for Lanta in terms of operating efficiency. in 
addition, it was determined that the current facility can accommodate anticipated growth of Lanta’s 
operations for the next 25 years. 

however, the current facility consists primarily of a building which was constructed in 1908 along with 
a maintenance garage added in 1953 and various renovations throughout the years. heavy maintenance 
work for Lanta’s entire 83 bus fleet is performed at the allentown facility. although the current ga-
rage is well maintained it is functionally and size deficient. modernizations to the garage are required 
to improve circulation and maintenance efficiencies.

future uPdates and PLan imPLementation
 
implementation steps for projects contained in the long range plan have been standardized on a state-
wide basis. projects must be identified in the long range plan and move up to the local and statewide 
transportation improvement program as their priority increases. the project must also be included in the 
state transportation Commission’s twelve year program. each project must follow penndot’s 10 step 
project development process. this process includes documenting project need, identifying alternatives, 
evaluating alternatives against project need, assessing impacts to the built and natural environment, and 
selecting the best alternative. this process is currently undergoing review and may be changed as a result. 
however, the basic steps will still be involved; an emphasis may be placed on developing planning and 
environmental studies prior to programming rather than after a project is programmed. as projects go 
through this process, some will drop out for a variety of reasons such as impacts being too great or lack 
of community support. as a successful project meets these requirements, the funding for the project 
must be in place in the tip, which serves as the local capital plan for transportation projects.
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Estimated 2011 to
Needs 2030 Costs (2010 $s)
Maintenance 1,880,407,000$
     TIP Maintenance projects 17,164,000$                
     State highway maintenance needs 331,700,000$              
     Local highway maintenance needs 64,000,000$                
     TIP Bridge Projects 116,302,000$              
     State bridge needs 1,049,100,000$           
     Local bridge needs 302,141,000$              
Mobility (see congested corridors box at bottom of page) 1,174,382,000$
     TIP Mobility Projects 102,512,000$              
     Rt. 22 Section 400 Widening 150,000,000$              
     Rt. 22 Tomorrow Remainder 900,000,000$              
     Rt. 248 Realignment 270,000$                     
     Freeway Service Patrol 5,600,000$                  
     ITS Deployment 16,000,000$                
Safety 213,046,000$              

TIP Safety Projects 84,105,000$                
     Rt. 22 Section 400 Phase II Completion 40,278,000$                
     Rt. 29/Rt. 100 Intersection 1,150,000$                  
     Bath Connector 2,550,000$                  
     Newburg Rd./Country Club Rd. Intersection 270,000$                     
     Mauch Chunk Road 12,000,000$                
     Safety engineering improvements 53,294,000$                
     Low Cost Safety Improvements 8,000,000$                  
     Railroad Warning Devices 7,399,000$                  
     Bike/Ped Safety Program 4,000,000$                  
Transportation Enhancements 28,435,000$                
     TIP TE Projects 5,217,000$                  
     LRTP TE Projects 23,218,000$                
TOTAL COST OF HIGHWAY/BRIDGE NEEDS* 3,296,270,000$
ESTIMATE OF HIGHWAY/BRIDGE FUNDING 1,603,977,000$
20 YEAR SHORTFALL (1,692,293,000)$

*CONGESTED CORRIDORS - The Lehigh Valley long range transportation plan 
identifies 13 corridors as being congested and in need of further study.
2 of those corridors have been studied and improvements identified.  The 
remaining 11 corridors are in need of improvements yet to be determined.  These 
11 corridors have a demonstrated need for improvement but are not included in 
the "Highway Needs" section above.

1. I-78 from Rt. 22 to Rt. 100
2. I-78 from Rt. 309 to Rt. 33
3. Rt. 309 from Shankweilers Rd. to Walbert Ave.
4. Lehigh St./E. Harrison St. from 31st St. to 5th St.
5. 25th St. from Newburg Rd. to Freemansburg Ave.
6. Rt. 191 from Rt. 22 to Newburg Rd.
7. Rt. 378 from Seidersville Rd. to Center Valley Parkway
8. Rt. 100 from Lowhill Twp. Line to Schantz Rd.
9. American Prkwy/S.4th St./Basin St. from Gordon St. to I-78
10. Broadway/E. 4th St. from Susquehanna St. to Fillmore St.
11. Morgan Hill Rd./Old Philadelhia Rd./St. John St./Rt. 611 from
      I-78 to Park Rd.

COMPARISON OF LEHIGH VALLEY HIGHWAY AND BRIDGE NEEDS AND 
ESTIMATED FUNDING: 2011 TO 2030

TABLE 26

Source: LVPC.
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in summary, this plan identifies but does not provide solutions for all known transportation needs as 
they exist at the time of adoption. furthermore, money is committed to as yet unidentified projects to 
account for future needs in certain priority areas. this plan lists priorities and time frames within which 
projects are likely to occur. the program of projects will be implemented if penndot’s ten-step project 
development process is satisfied and the financial resources assumed in the plan are in place. 

it is important to note that after the plan is adopted, it is not a static document. under current plan-
ning regulations, this plan must be updated on a four-year cycle. during these “full” updates, project 
schedules, costs, and priorities will be reviewed. as needs are identified in the future, project priorities 
will be revisited. as financial resources are committed, funding assumptions will be revisited as well. 
supplements will also include new socio-economic information, as it becomes available (e.g. Census 
data). 
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gLossary of aCronyms

aCm agency Coordination meeting
ada americans with disabilities act (1990)
aQCd air Quality Conformity determination
b/p bicycle/pedestrian
Caaa Clean air act amendments of 1990
Ce Categorical exclusion
CmaQ Congestion mitigation and air Quality
Cms Congestion management system
Con or C Construction
Conrail Consolidated rail Corporation
d&L trail delaware and Lehigh Canal national and state heritage Corridor
deis draft environmental impact statement
e or fd engineering or final design
ea environmental assessment
eis environmental impact statement
eJ environmental Justice
epa environmental protection agency
faa federal aviation administration
ffy federal fiscal year 
fhWa federal highway administration
fonsi finding of no significant impact
fta federal transit administration
gis geographic information system
gis-t transportation geographic infomation system
hpms highway performance monitoring system
hts hometown streets
i/m inspection and maintenance program
iri international roughness index
istea intermodal safety transportation efficiency act of 1991
its intelligent transportation systems
JarC Job access-reverse Commute
JpC Joint planning Commission Lehigh and northampton Counties (presently 

LVpC)
Lanta Lehigh and northampton transportation authority
Ldd Local development district (rural equivalent to mpos) (now rpos)
Lep Limited english proficiency
Lnaa Lehigh-northampton airport authority
Los  Level of service
Lrp Long range plan
LVia Lehigh Valley international airport
LVip Lehigh Valley industrial park
LVpC Lehigh Valley planning Commission (formerly Joint planning Commission 

Lehigh and northampton Counties)
LVtp Lehigh Valley transportation plan
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LVts Lehigh Valley transportation study
mpC municipalities planning Code (pa)
mpo metropolitan planning organization
naaQs national ambient air Quality standards
nepa national environmental policy act (1969)
nhs national highway system
nox nitrogen oxides
padep pennsylvania department of environmental protection
pe preliminary engineering
penndot pennsylvania department of transportation
ptaf public transportation assistance funds
remi regional economic models, inc.
rfap rail freight assistance program
rod record of decision
roW or r right-of-Way
rpo rural planning organization
safetea- Lu safe, accountable, flexible, efficient transportation equity act: a Legacy for 

users
saLdo subdivision and Land development ordinance
section 5310 federal grant program for transit service to elderly and disabled Communities 

(formerly section 16)
septa southeastern pennsylvania transportation authority
sip state implementation plan
sr state route
srts safe routes to school
stp surface transportation plan
stu surface transportation plan- urban
sXf federal transportation dollars earmarked for a specific project
tanf transportation assistance for needy families
tCm transportation Control measure
tdm transportation demand management
te transportation enhancements
tea-21 transportation equity act for the 21st Century
teaC transportation enhancement advisory Committee
tip  transportation improvement program
tis traffic impact study
tma transportation management area
tsm transportation systems management
usepa united states environmental protection agency
utiL or u utility relocation
Vam Value added management 
Vast Valley association for specialized transportation
VoC Volatile organic Compounds
Vms Variable message sign
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ENVIRONMENTAL JUSTICE

presidential executive order 12898, federal actions to address environmental Justice in minority 
populations and Low-income populations, was signed on february 11, 1994. the order requires fed-
eral agencies to achieve environmental justice by identifying and addressing disproportionately high 
and adverse human health and environmental effects, including the interrelated social and economic 
effects of their programs, policies, and activities on minority populations and low income populations. 
on april 15, 1997, the u.s. department of transportation issued its order to address environmental 
Justice in minority populations and Low-income populations (dot order 5610.2) to summarize and 
expand upon the requirements of executive order 12898 on environmental Justice. Consequently, state 
dot’s and metropolitan planning organizations (mpos) are responsible for identifying and addressing 
environmental Justice issues. specifically, mpos must:

•	 Enhance	their	analytical	capabilities	to	ensure	long	range	transportation	plan	and	Transporta-
tion improvement program compliance with title Vi/environmental Justice;

•	 Identify	residential,	employment,	and	transportation	patterns	of	minority	and	low-income	pop-
ulations to identify and address their needs;

•	 Evaluate	and	improve,	if	necessary,	the	public	involvement	process	to	eliminate	participation	
barriers and engage minority and low-income populations in the transportation decision mak-
ing process.

the Lehigh Valley planning Commission, as a member of the mpo, has taken proactive steps to ad-
dress issues associated with environmental justice. in 1998, a Lehigh County Welfare-to-Work Study 
was undertaken. it identified the locations of welfare recipients, licensed day care centers, employers, 
and Lanta’s fixed route bus system. the spatial relationships of these groups were mapped to show 
proximity to the bus system. during development of the 2005–2008, 2007–2010, 2009–2012, 2011 - 
2014 transportation improvement programs (tips), Lehigh Valley surface transportation plan 2007 
– 2030, and now the Lehigh Valley surface transportation plan 2011–2030 (long range transportation 
plan), staff identified, through a series of maps, the locations of black, hispanic, and asian populations 
as well as income below poverty level. Lanta developed a regionwide Job Access & Reverse Com-
mute Transportation Plan in 2001 which: identified the geographic distributions of welfare recipients, 
low-income persons, and employment centers in the region; identified the existing public, private, non-
profit and human service transportation services in the region; identified transportation gaps between the 
geographic distributions of groups; and identified a prioritized list of projects addressing these gaps in 
service. the plan was completed early in april 2001. several projects were selected for implementation 
and funding. a mobility manager position was developed as a result of Lanta’s Job Access & Reverse 
Commute Transportation Plan and staffed by the private industry Council. the main task of this posi-
tion is to serve as a one-stop shopping source for transportation information and assistance that reacts 
to individual needs and provides a central point of contact. in addition, Lanta enhanced saturday 
bus service and reinstated sunday service. more recently, a Coordinated Public Transit – Human Ser-
vices Transportation Plan for the Lehigh Valley: 2007 was completed. this plan was developed to fill 
the mobility gaps in public transportation for people with disabilities and persons who are financially 
disadvantaged. this plan identified the gaps in existing public transportation services and sought solu-
tions to fill these gaps through a request for proposals process. 
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data from the 2000 u.s. Census confirms the growth and locations of minority groups. among Lehigh 
County’s 312,090 persons, 3.6% are black/african american while 10.2% are hispanic/Latino. the 
City of allentown had both the highest number and percentage of these minority groups. 7.8% of the 
city’s 106,632 persons are black/african american while 24.4% are hispanic/Latino. other Lehigh 
County municipalities with high minority concentrations include the City of bethlehem, fountain hill 
borough, and Whitehall township. among northampton County’s 267,066 persons, 2.8% are black/
african american while 6.7% are hispanic/Latino. the City of easton had the highest percentage of 
blacks/african americans at 12.7% of its 26,263 persons. the largest hispanic/Latino percentage is 
attributable to the City of bethlehem at 21.6% of its 52,300 persons. this concentration occurs mostly 
in south bethlehem. other municipalities with less sizeable but significant concentrations include 
palmer township, Wilson borough, and freemansburg borough.
 
see the attached maps depicting the concentrations of eJ populations by census tracts and the accom-
panying population/racial distribution table.

an analysis of this data at the census tract level depicts the majority of highway and bridge projects 
contained on the 2011 tip and Lehigh Valley surface transportation plan 2011 – 2030 not adversely 
impacting eJ populations. there are several projects which traverse census tracts with eJ populations. 
these projects include route 22 section 400, american parkway, and the route 412/3rd street improve-
ments, all of which are located in urban areas. these projects, as they progress into the preliminary 
engineering phase, will undergo a more rigorous analysis that takes into account a finer level of census 
data (block or block group level data) and the projects’ preferred alternative alignment for a more de-
tailed look at any potential impacts.

title Vi of the Civil rights act of 1964

title Vi of the Civil rights act of 1964 prohibits discrimination on the basis of race, color, or national 
origin in programs and activities receiving federal financial assistance. specifically, title Vi provides 
that “no person in the united states shall, on the ground of race, color, or national origin, be excluded 
from participation in, be denied the benefits of, or be subjected to discrimination under any program 
or activity receiving federal financial assistance.” (42 u.s.C. section 2000d).

executive order on Limited english Proficiency

executive order 13166, improving access to services for persons with Limited english proficiency 
(Lep), was issued on august 11, 2000. the order directs federal agencies to break down language 
barriers by implementing consistent standards of language assistance across agencies and among all 
recipients of federal financial assistance. under this flexible standard, agencies and recipients must take 
reasonable steps to provide meaningful access to their programs and activities. among factors to be 
considered are the number or proportion of Lep persons in the eligible service population, the frequency 
with which Lep persons come in contact with the program, and the available resources. in addition to 
activities conducted to meet environmental Justice mandates, the LVpC conducted an Lep analysis 
identifying total households linguistically isolated, spanish households linguistically isolated, other 
indo-european households linguistically isolated, asian and pacific island households linguistically 
isolated, and other household linguistically isolated through the creation of a set of maps. these maps 
also identify the geographic proximity of these groups to highway and bridge projects contained on 
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the 2011 – 2014 transportation improvement program and the Lehigh Valley surface transportation 
plan 2011 – 2030. these groups are identified on the accompanying maps.

an analysis of this data at the census tract level depicts the majority of highway and bridge projects 
contained on the tip and long range transportation plan not adversely impacting linguistically isolated 
populations. there are several projects which traverse census tracts with Lep populations. these projects 
include route 22 section 400, american parkway and new england avenue, and the route 412/3rd 
street improvements, all of which are located in urban areas. these projects, as they progress into the 
preliminary engineering phase, will undergo a more rigorous analysis that takes into account a finer 
level of census data (block or block group level data) and the projects’ preferred alternative alignment 
for a more detailed look at any potential impacts.

staff will continue to undertake additional activities to ensure compliance with executive order 12898. 
this will include but not be limited to the provision of socio-economic data for documentation of 
Lanta’s title Vi compliance.

americans with disabilities act of 1990

the americans with disabilities act of 1990 (ada) prohibits discrimination and ensures equal op-
portunity and access for persons with disabilities. the act provides a clear and comprehensive national 
mandate for the elimination of discrimination against individuals with disabilities and provides a clear, 
strong, consistent, enforceable standards addressing discrimination against individuals with disabili-
ties.

Public involvement

the best method of addressing environmental justice issues is to provide for full public involvement 
opportunities allowing minority groups a voice in the transportation planning process. the following 
is a comprehensive list of public involvement techniques used during the development of the Lehigh 
Valley surface transportation plan 2011 – 2030:

•	 Sent	public	meeting	notices	to	Morning	Call.
•	 Posted	the	draft	plan	and	the	public	meeting	notice	that	appeared	in	the	Morning	Call	to	LVPC	

web site.
•	 Placed	public	notices	on	LANTA’s	and	PennDOT’s	website	with	links	to	the	LVPC	website.	
•	 LVTS	utilized	PENNDOT	District	5	press	officer	for	additional	outreach	to	their	contact	list	

recipients.
•	 Recipient	of	 the	LVPC	Newsletter	were	kept	 informed	of	 the	 long	 range	plan	development	

process by articles appearing in several issues. 

•	 Sent	notices	 to	 tribal	nations	with	potential	 interests	 in	Lehigh	and	Northampton	Counties.	
this list includes the following tribes:

onondaga indian nation	
eastern shawnee tribe of oklahoma	
absentee-shawnee tribe of oklahoma	
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delaware nation oklahoma	
stockbridge-munsee band of the mohican nation	
shawnee tribe	

•	 Sent	out	brief	20	to	30	second	public	service	announcements	to	the	following	local	radio	sta-
tions:

Waeb am 790	
WCto Cat Country 96.1	
Wdiy 88.1	
WeeX am 1230	
Wgpa sunny 1100	
WKap	
WLeV 100.7	
Wode 99.9	
WtKz am 1320	
Wzzo z-95	
WseL 93.1	

•	 Sent	out	notices	on	the	draft	long	range	plan	public	meetings	scheduled	for	September	9	to	
service electric Cable t.V., rCn, and blue ridge Cable for posting to their community bul-
letin boards.

•	 Sent	news	Release	to	WFMZ	TV	69	Spanish	News	for	broadcast.
•	 Sent	public	meeting	notices	on	the	draft	long	range	plan	to	each	of	the	following	organizations	

to reach out to underrepresented persons:

Casa guadalupe Community Center	
salvation army temple Corps	
Council of spanish speaking organizations	
hispanic american organization	
Center for Coordinated social services	
private industry Council Workforce development Center mobility manager	
Community action Committee of the Lehigh Valley	
tri-City african american Chamber of Commerce	
greater L.V. Chamber of Commerce	
hispanic Chamber of Commerce of the Lehigh Valley	
allentown housing authority	
bethlehem housing authority	
allentown rescue mission	
Child Care information services	
Community services for Children	
easton housing authority	
Keenan house	
Lehigh County assistance office	
Lehigh Carbon Community College	
new bethany ministries	
northampton County assistance office	
northampton County housing authority	
northampton Community College	
pathways	
project of easton	
third street alliance	
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treatment trends inc.	
turning point of the Lehigh Valley	
Lehigh County Council of Churches	

•	 Sent	public	meeting	notices	on	 the	draft	plan	 to	 the	following	organizations	 to	assure	good	
coverage of a cross section of the public:

transbridge Lines, inc.	
Ways to Work	
united Way of the greater Lehigh Valley	
easton Coach Co.	
Visual impairment and blindness services	
Lehigh Valley traffic Club c/o Westgate global Logistics	
Lehigh Valley rail management	
south bethlehem neighborhood Center	
Community action development Corporation of allentown/naaCp allentown Chapter	
Lehigh County aging and adult services	
northampton County area agency on aging	
ems environmental, inc.	
good shepherd rehabilitation services	
Lehigh Valley Center for independent Living	
shareCare	
arC of Lehigh and northampton Counties, inc.	
Via of the Lehigh Valley, inc.	
accessible transportation for the disabled, inc.	
american red Cross of the greater Lehigh Valley	
naaCp easton Chapter	
naaCp bethlehem Chapter	
northampton County executive	
Logistics transportation	

•	 A	series	of	maps	illustrating	an	analysis	of	environmental	justice	issues	was	developed.	These	
maps depict the percent of population below the poverty level, median household income, dis-
abled population, aged population, hispanic or Latino population, african-american popula-
tion, asian-american population, total households linguistically isolated, spanish households 
linguistically isolated, asian and pacific island households linguistically isolated, other indo-
european households linguistically isolated, and other households linguistically isolated.
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Census
Tract # % # % # % # % # % # %

1 7412 100 409 5.5 966 13.0 223 3.0% 11 0.1% 1609 21.7%
2 589 100 40 6.8 64 10.9 0 0.0% 3 0.5% 107 18.2%
3 6867 100 632 9.2 2344 34.1 80 1.2% 20 0.3% 3076 44.8%
4 3431 100 184 5.4 1181 34.4 108 3.1% 22 0.6% 1495 43.6%
5 2252 100 338 15.0 1336 59.3 27 1.2% 19 0.8% 1720 76.4%
6 5766 100 358 6.2 1609 27.9 171 3.0% 20 0.3% 2158 37.4%
7 3449 100 415 12.0 1391 40.3 74 2.1% 22 0.6% 1902 55.1%
8 3615 100 400 11.1 1873 51.8 82 2.3% 22 0.6% 2377 65.8%
9 1655 100 186 11.2 939 56.7 28 1.7% 11 0.7% 1164 70.3%

10 2819 100 425 15.1 1639 58.1 33 1.2% 35 1.2% 2132 75.6%
11 882 100 129 14.6 403 45.7 1 0.1% 6 0.7% 539 61.1%
12 2213 100 530 23.9 819 37.0 60 2.7% 11 0.5% 1420 64.2%
13 2047 100 272 13.3 858 41.9 18 0.9% 8 0.4% 1156 56.5%

14.01 6398 100 417 6.5 928 14.5 201 3.1% 23 0.4% 1569 24.5%
14.02 2146 100 43 2.0 93 4.3 39 1.8% 6 0.3% 181 8.4%
15.01 6033 100 469 7.8 1678 27.8 225 3.7% 20 0.3% 2392 39.6%
15.02 6042 100 402 6.7 527 8.7 265 4.4% 9 0.1% 1203 19.9%

16 3259 100 414 12.7 1301 39.9 50 1.5% 2 0.1% 1767 54.2%
17 4006 100 348 8.7 1296 32.4 110 2.7% 16 0.4% 1770 44.2%
18 4043 100 517 12.8 1559 38.6 15 0.4% 15 0.4% 2106 52.1%
19 4001 100 178 4.4 537 13.4 40 1.0% 5 0.1% 760 19.0%
20 4479 100 449 10.0 1119 25.0 47 1.0% 12 0.3% 1627 36.3%
21 6075 100 473 7.8 1003 16.5 191 3.1% 27 0.4% 1694 27.9%

22.01 4410 100 94 2.1 170 3.9 57 1.3% 2 0.0% 323 7.3%
22.02 4017 100 102 2.5 193 4.8 43 1.1% 6 0.1% 344 8.6%
23.01 5686 100 73 1.3 139 2.4 190 3.3% 0 0.0% 402 7.1%
23.02 3040 100 73 2.4 93 3.1 43 1.4% 3 0.1% 212 7.0%

51 4434 100 63 1.4 90 2.0 17 0.4% 9 0.2% 179 4.0%
52 6588 100 14 0.2 64 1.0 27 0.4% 5 0.1% 110 1.7%
53 7128 100 18 0.3 72 1.0 19 0.3% 6 0.1% 115 1.6%
54 6013 100 28 0.5 71 1.2 24 0.4% 3 0.0% 126 2.1%

55.01 7839 100 42 0.5 105 1.3 43 0.5% 5 0.1% 195 2.5%
55.02 6892 100 81 1.2 139 2.0 63 0.9% 8 0.1% 291 4.2%
56.01 4522 100 51 1.1 75 1.7 37 0.8% 3 0.1% 166 3.7%
56.02 5199 100 70 1.3 130 2.5 48 0.9% 6 0.1% 254 4.9%
57.01 7537 100 233 3.1 366 4.9 613 8.1% 6 0.1% 1218 16.2%
57.02 4119 100 55 1.3 105 2.5 40 1.0% 0 0.0% 200 4.9%
57.03 3519 100 273 7.8 413 11.7 164 4.7% 17 0.5% 867 24.6%

58 3387 100 53 1.6 77 2.3 11 0.3% 3 0.1% 144 4.3%
59.01 6588 100 78 1.2 233 3.5 39 0.6% 22 0.3% 372 5.6%
59.02 1913 100 106 5.5 117 6.1 90 4.7% 1 0.1% 314 16.4%
60.01 4613 100 58 1.3 65 1.4 52 1.1% 2 0.0% 177 3.8%
60.02 5107 100 47 0.9 74 1.4 169 3.3% 0 0.0% 290 5.7%
61.01 4016 100 43 1.1 93 2.3 90 2.2% 3 0.1% 229 5.7%
61.02 4292 100 36 0.8 40 0.9 62 1.4% 1 0.0% 139 3.2%
62.01 9203 100 118 1.3 175 1.9 503 5.5% 4 0.0% 800 8.7%
62.02 4692 100 46 1.0 60 1.3 85 1.8% 1 0.0% 192 4.1%
63.02 3641 100 12 0.3 33 0.9 42 1.2% 3 0.1% 90 2.5%
63.03 3039 100 41 1.3 41 1.3 64 2.1% 2 0.1% 148 4.9%
63.04 3663 100 11 0.3 29 0.8 275 7.5% 8 0.2% 323 8.8%
63.05 5540 100 25 0.5 87 1.6 217 3.9% 8 0.1% 337 6.1%
63.06 8493 100 71 0.8 161 1.9 324 3.8% 4 0.0% 560 6.6%

64 7234 100 17 0.2 76 1.1 80 1.1% 6 0.1% 179 2.5%
65 5608 100 44 0.8 113 2.0 49 0.9% 6 0.1% 212 3.8%
66 5360 100 29 0.5 52 1.0 123 2.3% 1 0.0% 205 3.8%

67.01 4671 100 98 2.1 132 2.8 41 0.9% 1 0.0% 272 5.8%
67.02 2908 100 68 2.3 89 3.1 23 0.8% 4 0.1% 184 6.3%
67.03 5919 100 38 0.6 68 1.1 136 2.3% 0 0.0% 242 4.1%

68 4614 100 176 3.8 495 10.7 42 0.9% 9 0.2% 722 15.6%
69.02 2582 100 18 0.7 46 1.8 44 1.7% 2 0.1% 110 4.3%
69.03 4968 100 41 0.8 68 1.4 50 1.0% 3 0.1% 162 3.3%
69.04 6971 100 42 0.6 60 0.9 85 1.2% 4 0.1% 191 2.7%

70 3617 100 6 0.2 25 0.7 20 0.6% 9 0.2% 60 1.7%
91 3242 100 26 0.8 98 3.0 72 2.2% 2 0.1% 198 6.1%
92 3700 100 81 2.2 92 2.5 116 3.1% 2 0.1% 291 7.9%
93 3213 100 56 1.7 130 4.0 36 1.1% 4 0.1% 226 7.0%
94 3929 100 146 3.7 758 19.3 43 1.1% 5 0.1% 952 24.2%

Total Population Black Population
Hispanic/Latino

2000 Census Data

Population

POPULATION/RACIAL DISTRIBUTION TABLE

Total Minority
PopulationAsian Population

American Indian &
Alaska Native

Population
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Census
Tract # % # % # % # % # % # %

Total Population Black Population
Hispanic/Latino

Population
Total Minority

PopulationAsian Population

American Indian &
Alaska Native

Population

95 4945 100 168 3.4 606 12.3 53 1.1% 9 0.2% 836 16.9%
101 3659 100 153 4.2 301 8.2 129 3.5% 11 0.3% 594 16.2%
102 3929 100 29 0.7 44 1.1 139 3.5% 1 0.0% 213 5.4%
103 3297 100 48 1.5 137 4.2 34 1.0% 3 0.1% 222 6.7%
104 4894 100 168 3.4 237 4.8 98 2.0% 5 0.1% 508 10.4%
105 4428 100 378 8.5 2631 59.4 29 0.7% 21 0.5% 3059 69.1%
106 6672 100 104 1.6 636 9.5 76 1.1% 9 0.1% 825 12.4%
107 4824 100 130 2.7 445 9.2 85 1.8% 15 0.3% 675 14.0%
108 2632 100 82 3.1 215 8.2 39 1.5% 7 0.3% 343 13.0%
109 3334 100 301 9.0 1263 37.9 23 0.7% 16 0.5% 1603 48.1%
110 5633 100 225 4.0 901 16.0 322 5.7% 18 0.3% 1466 26.0%
111 427 100 23 5.4 31 7.3 46 10.8% 1 0.2% 101 23.7%
112 5395 100 342 6.3 2766 51.3 113 2.1% 38 0.7% 3259 60.4%
113 3176 100 136 4.3 1711 53.9 132 4.2% 16 0.5% 1995 62.8%
141 5348 100 147 2.7 137 2.6 90 1.7% 5 0.1% 379 7.1%
142 5714 100 577 10.1 544 9.5 118 2.1% 9 0.2% 1248 21.8%
143 4324 100 727 16.8 751 17.4 60 1.4% 15 0.3% 1553 35.9%
144 2420 100 276 11.4 271 11.2 46 1.9% 10 0.4% 603 24.9%
145 2950 100 651 22.1 351 11.9 77 2.6% 11 0.4% 1090 36.9%
146 3053 100 628 20.6 410 13.4 20 0.7% 6 0.2% 1064 34.9%
147 2454 100 332 13.5 106 4.3 26 1.1% 7 0.3% 471 19.2%
151 6642 100 42 0.6 108 1.6 35 0.5% 8 0.1% 193 2.9%

152.01 6972 100 29 0.4 111 1.6 23 0.3% 10 0.1% 173 2.5%
152.02 979 100 2 0.2 5 0.5 0 0.0% 1 0.1% 8 0.8%

153 4152 100 2 0.0 28 0.7 4 0.1% 3 0.1% 37 0.9%
154 3228 100 22 0.7 32 1.0 8 0.2% 2 0.1% 64 2.0%
155 5668 100 21 0.4 38 0.7 16 0.3% 1 0.0% 76 1.3%
156 3615 100 17 0.5 44 1.2 20 0.6% 4 0.1% 85 2.4%
157 2812 100 13 0.5 45 1.6 19 0.7% 1 0.0% 78 2.8%
158 6982 100 13 0.2 70 1.0 27 0.4% 17 0.2% 127 1.8%

159.01 5472 100 21 0.4 69 1.3 8 0.1% 2 0.0% 100 1.8%
159.02 3435 100 11 0.3 20 0.6 10 0.3% 2 0.1% 43 1.3%
160.01 5448 100 22 0.4 36 0.7 9 0.2% 15 0.3% 82 1.5%
160.02 4280 100 13 0.3 36 0.8 8 0.2% 4 0.1% 61 1.4%

161 2043 100 8 0.4 31 1.5 24 1.2% 7 0.3% 70 3.4%
162.01 5348 100 15 0.3 117 2.2 30 0.6% 4 0.1% 166 3.1%
162.02 4057 100 18 0.4 47 1.2 11 0.3% 1 0.0% 77 1.9%

163 2814 100 13 0.5 51 1.8 13 0.5% 1 0.0% 78 2.8%
164 2630 100 5 0.2 29 1.1 2 0.1% 2 0.1% 38 1.4%
165 4903 100 24 0.5 84 1.7 27 0.6% 4 0.1% 139 2.8%
166 2678 100 40 1.5 47 1.8 18 0.7% 1 0.0% 106 4.0%
167 4426 100 27 0.6 65 1.5 18 0.4% 5 0.1% 115 2.6%
168 6023 100 33 0.5 57 0.9 24 0.4% 5 0.1% 119 2.0%
169 5259 100 47 0.9 73 1.4 63 1.2% 9 0.2% 192 3.7%
170 1617 100 3 0.2 11 0.7 2 0.1% 3 0.2% 19 1.2%
171 8419 100 189 2.2 173 2.1 117 1.4% 4 0.0% 483 5.7%
172 6367 100 116 1.8 254 4.0 118 1.9% 5 0.1% 493 7.7%
173 2467 100 47 1.9 100 4.1 14 0.6% 1 0.0% 162 6.6%

174.01 4640 100 96 2.1 131 2.8 109 2.3% 2 0.0% 338 7.3%
174.02 3870 100 68 1.8 108 2.8 47 1.2% 4 0.1% 227 5.9%
175.01 3790 100 61 1.6 76 2.0 52 1.4% 1 0.0% 190 5.0%
175.02 4509 100 135 3.0 78 1.7 100 2.2% 3 0.1% 316 7.0%
176.01 8311 100 216 2.6 370 4.5 253 3.0% 5 0.1% 844 10.2%
176.02 9009 100 206 2.3 268 3.0 184 2.0% 6 0.1% 664 7.4%
176.03 3851 100 94 2.4 202 5.2 28 0.7% 3 0.1% 327 8.5%
177.01 7422 100 78 1.1 183 2.5 294 4.0% 10 0.1% 565 7.6%
177.02 2141 100 12 0.6 54 2.5 34 1.6% 0 0.0% 100 4.7%

178 1897 100 53 2.8 282 14.9 9 0.5% 6 0.3% 350 18.5%
179.01 3383 100 14 0.4 96 2.8 10 0.3% 3 0.1% 123 3.6%
179.02 2223 100 3 0.1 43 1.9 1 0.0% 1 0.0% 48 2.2%
180.01 3923 100 11 0.3 110 2.8 18 0.5% 5 0.1% 144 3.7%
180.02 5961 100 44 0.7 143 2.4 101 1.7% 11 0.2% 299 5.0%

181 4837 100 39 0.8 55 1.1 47 1.0% 2 0.0% 143 3.0%

Totals 579156 100% 18497 3.2% 49749 8.6% 10209 1.8% 961 0.2% 79416 13.7%
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