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1. INTRODUCTION

In recent years, the NeotradlUonal Neighborhood Development (NTND) land use planning

movement, which is also known as "Traditional Neighborhood Development", has gamed

mc teasing attenuon from plannmg, engineering, and development professionals. This increased

populanty stems from the recognmon that the concepts embo&ed m NTND address many of the

most pressing socml and economic problems m urban areas, including growth management,

traffic congestion, open space preservation, and housing shortages. Through basic changes m

land use patterns, street geometries, mad network desagn, NTND attempts to improve accessaNhty

via Increased efficaency in travel/activlty patterns. Improvements an network connecUvaty are

coupled with lower speeds resulting an comparable travel times but reduced vehacle miles

traveled, less congesuon, and ~mproved air quahty.

Prehmmary research has evaluated the potentaal performance of NTND desagns for

asolated developments. Further work, particularly w~th regard to mp generation rates and non-

motorized travel, needs to be conducted. However, to reahze potenUal benefits at the regmnal

lew’A, the very network contmmty whach produces the travel benefits of NTND at the

development level must exast to some extent at the regmnal level. This paper presents some

results and an approach to evaluate the potential of the NTND design concept to ameliorate the

Impacts of excessave growth on transportatmn infrastructure measured at the regional scale.

For land use patterns defined by densaty, mtx, and location of alternative urban designs,

the relauve merits of NTND designs at the regional level may be assessed an terms of

accessibility, operauonal requtrements, and system performance, wa samulaUon modeling. An

assessment of the relative advantages and &sadvantages of NTND design m the planning and



operaUon of pubhc transportataon systems is of parUcular importance glven the intent of NTND

design to achieve greater use of non-automouve modes. Isolated developments, while potenually

sensmve to transit operational needs, are qmte hmlted m supporUng regmnal transit service ff the

sunrounding development negates the advantages introduced by NTND deslgno The regmnal

d~slnbuUon of acuvmes which define res~denUal travel patterns will largely determine the level

of 1.ranslt usage for the area m quesUon.

2. THE NTND CONCEPT

Neotradltlonal Nmghborhood Development, as the name ~mphes, proposes that new

de’~elopment break away from the exlsUng Planned Umt Development (PUD) goals of insular

residential communmes descnbed by cul de sacs and curvflmear street patterns, and return to the

type of integrated commumtaes of the Pre-WWII town and cry which largely approximated

grldu’on street patterns (see Reference 1 for an overview of NTND concepts).

One of the primary goals of NTND is to address the ~ssue of suburban congesUon. Th~s

problem ~s dealt w~th through mixed land use development and through the des~gmng of street

and public spaces that eqmtably serve the pedestrian and the automobile. The combmatmn of

these two concepts provldes for communmes where not only is housing closer to job sites and

shopping, but the street network used for these raps invites pedesman acUwty. The intended

outcome of such development ~s a reduction m the number of generated auto raps, an increase

m pedesman raps, and an increased accessaNhty to transit ser-vlce.

Neotrad~tional planners generally clam that their design pracUces will result m reduced

transportauon ~mpacts. The basic arguments made are that neotraditlonal nmghborhood design
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wall reduce automobile dependence, increase pubhc transit accesslblhty, and reduce travel

distances and t~mes (2,3,4). Kulash (5) claims that neotradmonal street networks functton more

efficiently than conventional networks because: a) the large streets of a typically sparse

conventional network operate under deficiency of scale, b) turning movements are more efficlent

on the smaller streets associated w~th neotradlUonal networks, c) the increased route choices

offered by the typically dense neotradmonal network make realmme route choice possible

(drwers are not always forced onto a few large arter~als), and d) uninterrupted flow Is more hkely

to occur m a dense network of smaller streets because there are fewer s~gnal~zed mtersecuons.

Although these design concepts seek to m~tlgate traffic problems (among other

development problems), proponents of NTND lromcally have faced then: strongest opposmon

from traffic engineers. Conflicts have been ~denufied between current traffic engmeenng

standards and the lmplementanon of NTND goals. Major conflicts (2,6) include design aspects

such as a) basic street layout, b) design speeds and curb radn, c) mtersectlon geometry 

spacing, d) sidewalk design, e) on-street parkang, and f) traffic control. In older neighborhoods,

these charactensUcs were selected to stimulate pedestrian actawty wh~le accommodalang the local

traffic. In contemporary commumtles, however, streets were designed w~th the pnme emphasas

on enhancing traffic flow NTND proponents claim that the traffic engineer’s emphas~s on

destgnmg for enhanced flow ~s st~mularang auto dependency which m turn creates suburban

congestion. Splelberg (6) underscores the need for traffic engineers to consider the ~mportance

of then: role m shaping both existing and developing communmes by questioning whether

"°..standards for traffic flow [wdl] determine the shape of future commumUes" and should

engineers "reconsider standards .... or are they so well founded that change ~s unwlse’~".





In many regions, the term "growth" has begun to carry negative connotalaons. This is an

mdicauon that current development practtces are not successful and that alternatives must be

sought. The potential importance and utthty of neotradmonal design is far reaching m that it will

factlitate the lmp|ementatmn of land use patterns that have the potenua/to ease many of the

problems now assocmted w~th urban and suburban growth.

REVIEW OF THE LITERATURE

The transportaUon profession has perhaps had the most vocal response to Neotradllaonat

NeJghborhood Design. Ryan and McNally (7) prowde a comprehenswe rewew of design

concepts, policies, and relevant research. The apphcataon areas which have been addressed

mclkude (a) traffic engineering, (b) transportatlon planmng, and (c) pubhc transxlx

3.1 Traffic Engineering

Sp~elberg (6) defines the major conflicts existing between current traffic engmeenng

pracuce and the demands being made by neotradmonal subdivision design. Lerner-Lam et al.

(1) ~dentffied a comprehenswe hst of potential traffic engmeenng problems and attempt to alert

the traffic engmeenng professmn that neotradmonal neighborhood design ~s mewtable due to ~ts

popularity among planning boards and other pohcy makers. They suggest that the professmn’s

concern should not be whether this concept is ~mplemented but how it will be ~mplemented safely

and respons~blyo

Perhaps the most comprehenswe &scussmn of NTND design and ~ts ~mphcaUons for the

traffic engineer is the Synthes~s Report prepared by the Insmute of Transportatmn Engineers (2).
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Th~s report acts as a precursor to the preparauon of new gmdelines for recommended engmeenng

pracuce m neotradiuonal neighborhoods. The report’s intent ~s to educate the traffic engmeenng

professmn on the elements of neotradltional desxgn, and to enhance thetr preparedness for dealing

with new land use designs.

3.2 Transportation Planning

The hterature covenng transportation planning ~s devoted to d~scusslon about the effects

of thas design on the transportatlon system. V~rtually all studies deahng w~th the transportaUon

planning aspects of NTND design argue that posmve transportation ~mpacts will result m the

Ibrm of reduced automobile dependence, increased pubhc transit accessibility, -and reduced travel

d~stances and travel umes.

Kulash (5) offers an extensive d~scusslon of the possible transportation impacts 

neotradmonal design, Ibcusmg on network capacity, travel d~stances, and travel speeds. In terms

of capacity, he maintains that neotradmonal neighborhoods can handle h~gher volumes of traffic;

an terms of perforrnance~ he clauns that the lower speeds over shorter d~stances m the NTND

network produce similar travel times° Gordon and Peers (4) draw similar conclusions, and

attrtbute the unproved performance to: (a) traps being mternahzed wlthm the commumty, (b) 

reducuon m the percent of trips made by car, and (c) to residents working closer to home.

Stone and Johnson (3) offer further evidence that many of NTND benefits may m fact 

plausible. Using s~te ~mpact as~ssment techmques, they compare hypothetical subdivisions and

f’md that the neotradmonal deslgn has 25 percent less vehicle delay, 20 percent fewer trips

generated, and 30 percent more entry points (used to define accessibility). McN~ly and Ryan



(8) present similar results using standard demand forecasUng techmques to model comparable,

hypothetical networks. Results indicated 10 percent fewer vehlcle-kalometers-traveled m the

neotradmonal network for the same level of trip generaUon. Total vehicle-hours-traveled in the

nec,tradmonal network were reduced by 27 percent and average trip lengths were about 15

percent shorter than m the convenuonal network (see Table I).

Friedman et al. (9) invesugated potenUal changes m trip generaUon and mode choice for

both "TradiUonal" and "Standard Suburban" neighborhoods. Then" results, which prowde a bas:s

for measurement of the potenual impacts of different land use patterns, md:cate 18 percent fewer

total da:ly trips and 38 percent fewer auto trips m the "Tradmonal" commumues, and an auto

mode share of 54 percent versus 68 percent m the "Standard Suburban" commumty.

3.3 Public Transit

Neotradmonal ne,ghborhood design has attracted the attenUon of trans:t profess,onats

because :t offers a s,grnficantly hagher transit-oriented land use pattern than the typ:cN suburban

developments of recent decades. The key components to thls increased transit accessibility are

more concentrated acuvity centers, interconnected street systems that avoid cn"cmtous paths and

cul-de-sacs, and increased pedesman access~bd~ty.

Rabmow~tz et al. (10) offer an objecuve rewew of the planning pnnc~ples revolved m

neotrad~uonal ne:ghborhood design. The mare focus of this report :s to determine how seriously

transit ~ssues are currently being addressed by land developers. The evaluaUon focused on how

transit was accommodated m alternate designs defined by: a) land use, b) accessibility to transit,

and c) compaubfl~ty w~th transit operaUons. In the evaluaUon of NTND-related ctes:gns, all



ranked highly m thetr potential ablhty to accommodate public transit; only 12 percent of non-

N’IND deslgns included mass transit or prowded a land use patterns suitable to effective transit

servace. The authors also address the need to reflect land use patterns m transit design. They

atmbute suburban land use patterns such as present m NTND designs as being hlghly beneficial

to the success of transit systems.

4. PRELIMINARY INVESTIGATIONS

Several m~ual assessments have been made of the potential of the NTND desagn concept

to amehorate the ~mpacts of growth on current transportatmn Infrastructure anti access~blhty;

typically, these evaluauons utahze techmques of s~te impact analysis (3,4).

S~mulatlons by McNally and Ryan (8) re&care that eqmvalent levels of acuwty can

produce greater congesuon and longer average trip lengths m conventional network structures;

neotrad~tmnal designs~ in general, can ~mprove transportaaon system performance. Subsequent

research by McNally and Ryan has advanced a comprehensive analys~s of regmnal NTNq)

~mpacts. An exploration of the impact of the regmnal density and mix of NTND developments

on travel patterns has begun, w~th a focus on serving those patterns wa pubhc transportaUon and

non-automouve modes. Two case stu&es networks have been extracted from the large sub-area

from the Orange County Transpor~aUoa Analys~s Model, mclu&ng orlgxn-destmauon tables and

both highway and transit networks. For land use patterns defined by denslty, mix, and locatmn,

the merits of NTND designs will be assessed relative to conventmnal designs m terms of

access~bfllty, operational requa’ements, and system performance.



The expansion of scope to the regional scale addresses two major quesuons: 1) what are

the relauve advantages and d~sadvantages of NTND desagn m the planmng and operation of

public transportation systems9 and 2) what are the regional ampacts of NTND desagn on

travet/acuvlty patternsq The fn’st quesUon ~s of particular ~mportance gwen the intent of NTND

desagn to achieve greater use of non-automotwe modes. Land use planning which as supportave

of public transportataon is, of course, requtred, but a more sagmficant assue appears at the regional

level. Isolated developments, whale potentmlly sensmve to transat operauonal needs, are qmte

llmated m supporung regional transit semce ff the surrounding development negates the

advantages introduced by NTND design. Although transat access t~me ~s a key determinant, the

locauon and mix of actwaty locations which define the travel-act~wty patterns of resadents wall

largely determine the level of transit usage for the area xn question. The second quesuon ~s thus

mu oduced, and suggest that a regional- rather than development-based approach ~s in order.

Prehmmary analyses of hypotheUcal networks have utdazed both sate ~mpact and

convenuonal transportaUon planmng models to simulate the relauve advantages and disadvantages

of NTND designs. Whereas local area or s~te ~mpact models appear well guild for the analysas

of ~Lsolated developments, the introduction of regional scale networks and of pubhc transportaUon

modes requtres the apphcauon of convenuonal planmng models such as TRANPLAN; thxs

corresponds to a translauon from s~te ~mpact assessment to sub-area or regional modehng.

This effort deals exphcatly w~th access~bdlty, and proposes fundamental analyses of the

relaUve merits of alternaUve urban development structures. Accessab~hty ~s simultaneously

defined by the transportauon and the actxwty systems; the proposed approach ~s desxgned to

invesugate thin basic relataonsh~p. The first phase of research assessed the traffic engineering



impacts of NTND concepts and provided esttmates of theL," potentaal effectweness to m~t~gate

traffic congestion and other problems assocmted with ex~sUng development standards. The

second phase is focused on an assessment of regional ~mpacts of NTND concepts. These

research phases were du’ected toward the development of bas:c hypotheses and comprehenslve

analyses via standard slmulauon modehng. Current effort xs directed toward the empuical

venficauon of generated hypotheses.

RESEARCH QUESTIONS

Questaons related to how land use dec~slon-maklng and design effect the transportaUon

system are resurfacmg, including questions relating to (a) trip generauon rates, (b) the ampact

of network design on travel behavlor’~, and (c) the potentlaI for mtegraung transit into land

development practxces9

5.1 Trip Generation

To what degree does land use affect trip generation on the micro-scale? Does the

pro×~mity of desared actlwUes increase overall trip levels, or does ~s encourage trap chaining and

a resultant decrease m overall tr~p rates. What level of automobde usage would be assocmted

w~th these trip ratesq



5.2 Network Design

What regional scale of NTND designed networks represents a threshold which must exist

before behavaoral changes began to accrue9 What are the ampacts of alternate desagns at both the

network and the street level an terms of traffic operauons’~

5.3 Transit and Land Development

What as the potential for transR to serve the demands whach ants from conventional or

neotradmonal suburban developments’~ To what degree does improved accessibility to transat

affect overall transat usage relative to what actavmes are accessible vm transR9 To what degree

cart walkmg and other non-motorized modes effecttvely replace the automobile, and to what

degree do these ~ps hmat growth m transR usage7

6. RESEARCH APPROACH

After estabhshmg a base ampact assessment for asolated developments and then extending

these results to regaonal impacts, a variety of research questions remain. The two key questions

at hand are 1) to what degree are the results of these simulations valid in real suburban areas and

2) what ampacts can NTND have on suburban accessablhty and form?

It is hypothesazed that a crltacal level of regional densaty and rnlx of NTND developments

as ~equu’ed for a significant impact on regaonal travel patterns. The 1991 Southern Cahtbrnxa

orl~gm-destmauon travel survey (11) is being utlhzed wath a sample of regional sub-areas to

compare revealed travel patterns and traffac charactenstacs across alternatave network structures,

wh~le controlling for land use and demographacs.
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There are few new NTND locaUons in southern California, and no cases which can be

categorized as regmnal m extent. There are, however, extensive ’old suburbs’ m southem

C’,diforma which are characterized by NTND design concepts. There are also, of course,

nuraerous examples, with varying regional densities, of Planned Unit Developments (and areas

with varying m~×es of alternate designs). A sample of alternate designs is being selected using

GIS files of local transportaUon networks plus land use databases. Also, the density of

respondents to the 1991 SCAG O-D Survey ~s being mapped to insure statable response from the

selected sub-areas. Finally, demographics are being assembled from 1990 US Census data for

the selected sub-areas.

The analysis will proceed m three stages. Using the O-D Survey results, Stage 1 w~ll

summarize and contrast basic travel characteristics for the selected sub-areas (controlhng for non-

local trips wathm each sub-area). This stage will focus on variance m trip generauon rates, by

purpose, mode, and time-of-day, and also on relative mode shares. These results w~ll be used

to construct sub-area trip tables which will be assigned to the extracted networks.

The second stage revolves the classification of sub-area act~wty patterns. In prior research

(12,13), the travel-act~vaty patterns of residents of the region were successfully classafied using

O-D survey data; these pattems were then related to demographic and urban form measures (the

results were used to assess ~mpacts of energy constraints on travel). That methodology as being

applied to generate representauve acUv~ty patterns as a funcUon of not only demographxcs and

urban form, but of alternate network designs and the assocaated level of accessibility. This

analysis complements earher results by adentafymg the potenUal behavmral responses of reduced

trip rates and the use of alternate modes.
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In stage three, a variety of performance measures wli/be developed and compared. Basic

measures of effectweness will be supplemented with a prehmmary assessment of atr quality

impacts. The project will conUnue w~th the use of TRANPLAN for network modeling and wtll

use an a~r quality model m conjunctmn w~th TRANPLAN to esumate vehacte emassmns.

Evaluatmns of travel patterns will focus on the esumauon of the degree of impact of network

destgn versus other determinants of travel.

For development patterns defined by network configuratmn and land use dens~W, m~×, and

locaUon, the merits of NTND designs will be assessed relative to conventional desagns m terms

of accessxbfiaty, operatmnal reqmrements, and system performance. The results of the~ analyses

walt allow for the assessment of the overall effectweness of NTND designs m reducing vehlcular

travel, congesuon, mad atr quahty ampacts. Finally, a prehmmary assessment of the relative

benefits and costs of NTND designs versus conventmnal congestmn management strategles,

relative to motorized trap reductxon and an" quahty ~mprovements, wall be conducted. The

potenual ~mportance and utility of th~s research as far reaching m that ~t wall facditate the

1mplementatmn of land use patterns that have the potenUal to ease many of the problems now

associated w~th urban and suburban growth.

7. SUMMARY

Because the neotradltmnal neighborhood desagn concept as relatively new and has not been

sufficmntly tested m the real world, questmns remmn as to the vmbfllty of th~s trend. Signffacant

evaluauon remains to be completed as to whether this design concept makes economic sense.

For example, will developers be discouraged from planmng denser street networks called for an

i2



a neotradluonal neighborhood due to hagh anfrastructure costs9 Another aspect of the v~abdlty

of neotradmonal design as smaply whether the American pubhc truly wants to hve in the type of

neaghborhoods being proposed. Are mxxed land uses, antegrated housing types, and increased

street hfe charactensucs that the American pubhc values and wall seek out m a compeUuve real

estate market?

In transportaUon planning, cornprehenswe analyses and evaluations are needed to assess

the impacts of NTND design relatave to other design approaches. Stu&es of ~solated

developments have been conducted. Since the transportaUon unpacts of NTND design wtll

probably accrue on a regional bas~s, a comparauve assessment of design benefits whlch reflects

a regional max of NTND and convenUonal designs is necessary. Such an assessment will allow

for the integration of regional transit systems and a more accurate deplctmn of regional travel

patterns.
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Table 1. Summary of Measures of Effectiveness

Measure~of- Effectiveness PUD TND Diff (%)~

1. Total Trips 14,019 14,733 +4.8

2. Veificle-kilometersz (I000s) 290.13 259.36 -10.6

3. Total Vehicle-hours (10ff6s) 5.39 3.94 -26.8

4. Mean Speed (kph)2 53.85 65.75 +18.1

5. Mean Trip Length (kin:) 20.69 17.60 -15.5

6. Mean Trip Time (minutes)
(a) Internal 1.74 1.50 -13.8
(b) Internal-External 14.79 9.87 -33.3
(e) External (thrn) 14.64 10.76 -26o5

7. Intersection LOS
(a) Arterial/Collector O.78 0.79 1.9
(b) Collector/Collector 0.77 0.78 1.3
(e) Local/Collector O.44 0.43 -2.7

1) Percent difference relaUve to PUD 2) 1 Rule = 1,61 kdometers
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