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CHAPTER 1 

INTRODUCTION 

Transportation planners are becoming increasingly interested in freight movements. 

This interest, however, highlights the inadequacy of existing data on freight movements, 

especially in urban areas. Ogden [1992], for example, in his recent book on urban goods 

movement, has noted that most urban areas in the U.S., Canada, Britain and Australia have 

not collected comprehensive data on freight movements since the 1970’s. The more recent 

data are mostly fragments - small sets of partial data on movements in specific areas, 

across particular bridges or highway sections, etc. 

Against this backdrop, the project reported here has been undertaken to create and 

test methods for synthesizing truck flow patterns from partial and &agmentary observations. 

To accomplish this goal, the project has focused on assembling ah available data on truck 

flows in a particular urban area (New York City), developing a uscable database from these 

separate data sets, and using the database to support a modeling effort aimed at estimating 

both origin-destination patterns and link flows. 

Ll Background and Motivation 

Increased levels of congestion seem to he problematic nationwide. Gone is the 

option of building highway capacity fast enough to keep pace with the growth in demand. 

In addition, what capacity we do have is in need of repair, much of it having been built in 

the 1960’s and 1970’s. Network rehabilitation is a key focal point of current planning 

efforts. 
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This means that planners need to focus OII how to get greater capacity from existing 

facilities. They must also determine how to make minor improvements and investments that 

make it possrble for the network to function more efficiently and effectively. Historically, 

such efforts focused on improving auto flow, reducing auto-minutes of delay, and increasing 

personal mobility. But a shift in focus is underway, not only away from autos toward high 

occupancy vehicles, but also from passenger travel toward goods movement Planners are 

beginning to emphasize the fact that an area’s economy can prosper only if jobs are 

plentiful, and jobs can exist only if raw materials, semi-finished goods. and finished products 

can get to and from manufacturing plants, retail and wholesale facilities, and service 

fiicilities. 

Air quality is another issue driving the focus on goods movement. There is an 

interest in reducing the freight-related emissions, particularly nitrous oxides (NO& and 

particulates (PM& from diesel trucks. Lower travel times, achieved through higher average 

speeds and less delay, translate into smaller quantities of fuel consumed and lower 

emissions, even without changing the distribution of trips among truck classes, or among 

modes. 

This emphasis on goods movement is needed, and it should produce the benefits 

I expected - a more stable employment base and sustained economic vitality - because 

businesses can grow and prosper if they can ship to and from the businesses with which they 

interact. To achieve these benefits, however, we must know more about the flow patterns 

of goods in most urban areas. Planners do not have much data on how many trucks are 

traveling from one place to another, or what the distribution of truck sizes is among these 

flows. There are also questions about the extent to which commercial vans are used, how 

the flow patterns vary by tune of day, and what facility improvements, or changes in 
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operating practices, would facilitate these movements. Moreover, can changes b ae now 

patterns relieve congestion in general ? Could auto flow be improved as well? 

To answer these questions, a sense of the flow patterns is needed. It is necessary to 

develop OD matrices, by truck class and time period, so that diversion studies can be 

performed, and so that the impacts of changes to the network’s characteristics can h 

assessed. For example, if commercial vans are allowed to use auto-only parkways, during 

off-peak hours, what would be the impact? HOW would trips be diverted? If a major 

expressway is taken out of service, in whole or in part, for reconstruction and rehabilitation, 

what changes in truck flow patterns will result? Will certain businesses be forced to close? 

Will their transport costs increase dramatically? HOW will the overall network flow patter& 

be affected? Questions like these can only be answered if flow matrices are available. 

Moreover, if one is to develop such matrices, from data currently available, how can 

the quality of the flow estimates be improved? Where should data be collected next? What 

types of data would be most helpful? Link classification counts? A partial OD survey? 

hnva-ing these questions is a complex problem It takes carefully designed methods and 

&pis tools to sift through the existing data and determine what additional data would 

have the greatest value. 

Other problems complicate the situation. Often, the data are collected and kept by 

different agencies, the sampling bases are different (e.g., include/exclude vans, westbound 

flows only, tolled facilities only), different definitions are used for the items being collected 

(e.g., heavy truck, medium truck), and different time frames (e.g., different years, seasons, 

starting and ending times during the day). This suggests a need for an analysis tool that is 

tolerant of differences in the input data and robust in its estimation of flows. 
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12 Objective and Scope 

In response to this need for better truck flow analysis tools, the purpose of this 

research project is to develop a way to estimate OD trip matrices from data typically 

available: link volumes, classific;rtion counts, cordon counts of trucks entering and/or exiting 

the study area, and partial observations of the OD flows themselves. 

This method should: 

0 make maximum possible use of existing information; 

0 work with many different types of data and combinations of data; . 

o deal effectively and efficiently with new types of data, and new forms of 
information; 

o generate multi-truck class OD flow matrices; 

o deal with multi-time period problems; and 

0 accommodate network use iestrictions (e.g, no trucks or no heavy trucks) and 
changes in those restrictions. 

The product of this project is a new battery of software that helps transportation 

planners estimate multi-class truck trip matrices for a given network and time period. These 

matrices and the associated link flows can be displayed using a Geographic Information 

System (GIS) platform. This contributes to rapid understanding of the results from a large, 

complex model. . 
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L3 Document Overview 

Beyond this introduction, Chapter 2 presents the methodology that has been 

developed. Chapters 3 and 4 present case study analyses f!rom two areas in New York City; 

Chapter 3 focuses on the Bronx, and Chapter 4 on Brooklyn. Chapter 5 presents a summary 
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CHAPTER 2 

METHODOLOGY 

This chapter describes the process by which the multiclass truck origin-to-destination 

(OD) trip matrices are generated First the basic functional requirements are described, 

followed by the underlying assumptions upon which the process is based. The discussion 

then turns to the models, imbedded within the process, that actually estimate the OD 

IMtliCCS. 

2.1 FunctionalRequirements 

The method for estimating truck ftows must address two major objectives. The first 

is to generate the best possible multiclass truck OD matrices (and associated link flows) 

based on whatever flow information is available. The second is to provide indications of 

where holes exist in the data, so that subsequent data collection efforts focus on critical data 

needs. As Figure 2.1 shows, application of this methodology yields an iterative process 

where better and better OD matrices are generated from ever improving information 

acquired through targeted, efficient and prioritized data collection. 

Put another way, the method is aimed at syuthesizing multiclass truck trip tables from 

data typically collected during corridor studies: link counts, classification counts, and partial 

OD surveys. Moreover, it is to provide feedback about weak spots in these data, SO that 

future data collection efforts can focus on the most critical needs. 

-6- 



Figure 21 The OD matrix refinement process. 

Recognizing that the inputs employed are typically collected by different agencies 

and/or consultants, for different purposes, at various locations, and at varying times, the 

method must be designed to tolerate inconsistencies in truck class definitions, zone 

definitions, hours of observation, and geographic extent. Moreover, it should also 

accommodate variations in origin and destination specificity, data collection location 

identification, and truck class coding. 

23 Basic Assumptions 

To meet the functional requirements listed above, we have developed a solution 

process based on as few assumptions as possible. However, some basic assumptions are 

necessary. First, the network is assumed to consist of links, joined at nodes, and each link 

is assumed to have at least the following attriiutes: 1) a directional flag (only forward, only 

-79 . 
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backward, or two-way), 2) a use label (all truck classes, some, or none), and 3) a travel time 

(which may vary by time of day). 

Further, it is assumed that the underlying geography is divided into an exhaustive, 

non-overlapping set of zones. Zipcodes are a suitable example; census tracts are another. 

Each zone has a centroid, designating the point at which trips originate and terminate. If 

the centroid is on the network, it must be a network node. If off, it must be attached to one 

or more network nodes by centroid connectors. 

It is assumed that a set of truck classes exists such that one can distinguish among 

the types of trucks generating trips. The FHWA truck classes (T’ classes) are a suitable 

example. This specific truck classi6cation scheme is discussed more thoroughly in Chapte; 

3. The case studies in Chapters 3 and 4 differentiate among commercial vans, two-axle 

trucks with six tires, three-axle trucks, and trucks with four-or-more axles. It is assumed that 

OD matrices are to be developed for each truck class for each time period. 

Also postulated are link impedances and use restrictions that relate to these truck 

classes. For example, each link indicates whether or not a particular class of truck is 

permitted to use it. ‘Ibe truck classes chosen must be compatiile with these restrictions. 

For example, if certain links prohibit tractor-trailers, at least two classes are required so that 

separate link utilization coefficients can be developed for the tractor-trailer flows. 

Fiiy, it is assumed that a routing algorithm is available. ‘Ihe routing algorithm is 

used to specify link utilization coefficients for each OD pair - i.e., the proportion of that 

OD pair volume which will appear on a given link. For example, in the case of the network 

shown in Figure 2.2, if 0 and D were the origin and destination of interest, a routing 

algorithm might predict that 50% of the traf6c will travel from 0 to D via path ORD, 30% 

will travel via path OSD, and the re maining 20% will travel via path ORSD. 
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Figure 22 Example network . 

From these path proportions, one can develop link utilization coefficients for the ten 

directed links in the network, as follows: 

Utilization Utilization 
Link Coefficient Link Coefficient 

------------------------------------------------------- 
0 --> R 0.7 s -> 0 0.0 
0 -> s 0.3 S --> R 0.0 
R -> 0 0.0 S -> D 0.5 
R -> S 0.2 D -> R 0.0 
R -> D 0.5 D -> S 0.0 

The link utilization coefficients are computed by summing the proportions for all 

paths which use that particular link. Thus, the utilization coefficient of 0.7 for the link from 

0 to R includes the proportions of total traffic on paths ORD and ORSD. Note also that 

many links have utilization coefficients of 0.0, implying that they are not used for travel from 

0 to D. 

For another origin-destination pair in this same network, say S to R, there will be a 

completely different set of Link utilization coefficients for the ten links. The method for 

estimating origin-destination matrices developed in this project relies on our ability to 

. 
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generate all of the link utilization coefficients, for every origindestination pair on every link 

in the network It further assumes that these coefficients are constants, not affected by the 

actual origin-destination volumes. 

In general, these assumptions can be summarized via the following equations: 

and 

c VP = VI v I 

Pfl‘ 

(1) 

mm 

where Vod is the total estimated volume traveling from 0 to D, vl, is the volume using path 

p,PodiS~esetofpathsptbatgofromOtoD,PIisthesetofpathspusinglinkZ,andVI 

is the observed volume for link 2. The approximation symbol indicates that this observed 

volume is to be matched as closely as possrble by the sum of the path volumes vp estimated 

by the model. Although equations (1) and (2) are expressed in terms of path volumes, the 

link utilization coefficients can be determined without explicit path enumeration for each 

origindestination pair. This is an important computational consideration. 

It is important to note that changes in link travel times will affect the routes 

obtained, as will changes in link use restrictions. In fact, it is changes in these parameters 

that will ultimately cause diversion of trucks from one path to another, as traffic rerouting 

options are explored for freeway reconstruction projects, goods mobility enhancement 

initiatives, etc. 

In the current implementation of the methodology, Dial’s routing algorithm pial, 

l!J71] is used to generate the link utilization coefficients. This algorithm is computationally 
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efficient, and typically selects multiple paths between any origin and destination, which is 

an advantage in this application. Other routing algorithms could be used, as long as a set 

of constant link utilization coefficients can be generated 

2.3 Representing the Obsemd Data 

The basic assumptions are augmented by postulates concerning flow-related data. 

The observed data are grouped into three basic types of observations - LV, OD, and OT 

data - as described below. 

m Vob (LV) Da e 

LV data represent observations of link flows for the network. Often they are specific 

to direction, type of vehicle, atxl time of day. Classification counts are a good example, as 

are turning counts, and data &om automatic counters, if they can classify vehicles (e.g., 

based on the number of axles). 

The interchange between the Bruckner and Sheridan Expressways in the Bronx 

provides a good example of such data As shown in Figure 23, the available information 

includes Annual Average Daily Trat3ic (AADT) volumes, average AM and PM peak hour 

volumes, and total daily truck volumes. Both the AADT counts and peak hour counts 

include all vehicles. For use in the process of estimating OD matrices by truck class for 

three different time periods (AM Peak Midday, and PM Peak), these counts had to be 

transformed into estimates of link volumes by truck class and direction for all three time 

periods. (Chapter 3 descriies this particular input data development effort in detaiL) 

Sometimes, different sets of LV data use different aggregations of the truck classes. 

In the Brooklyn case study, for example, three-axle trucks were classified as “heavy trucks 
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in one data se6 and grouped with two-axle, six-tire (“medium”) trucks in another. 

Sometimes commercial vans are counted; sometimes they are not. 

n 
n 

i3.600 
r.fOOJ?OO 

(800) 

1984 TRAFFIC VOLUMES. 

S8.5Ob S8.5Ob 

S~400J~,SOO S~400J~,SOO 

(3.800) (3.800) I- 

24ANE CONNECtWG RAMPS 

7.8ciO 

400Ji00 

. (1.700) 

6.800 

t00/700 

(400) 

Figure 2.3 Bruckner/Sheridan Interchange. 
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To deal with these variations, constraints are needed that map the aggregations in 

the observed values into model variables. For example, suppose that on one li&j, a count 

is reported which includes both two-axle, six-tire trucks and three-axle trucks, while on 

another link, k, a different count reports three-axle trucks together with four-or-more axle 

trucks. Denote the two counts as Cj and C, respectively, and let the model variables Vq 

and Vzl, refer to link flows of two-axle, six-tire trucks; V3j and VSk represent three-axle 

trucks; and VHi and VHk represent four-or-more axle trucks. Then the following contraints 

would pertain: 
. 

(3) a 

OD Data 

OD data provide direct estimates of entries in the OD matrices. The available data 

typically provide selective information, based on interviews of vehicles crossing a given link, 

or through a network gateway. Inbound data collected at gateways generate rows (“from” 

entries) in the OD matrices; outbound data generate columns (“to” entries). 

Here, there can be incompatiiilities not only with truck class definitions or coverage, 

but also zone definitions. For example, the East River Crossing Survey, performed by the 

New York City Department of City Planning, coIlected data on trucks crossing the East 

River westbound (into Manhattan) and used a zone structure based on political boundaries 

(aggregations of City wards). A second survey, performed by the Gowanus Expressway TSM 

Study consultant, used zipcodes as zones. Both of these sources of data are useful in our 

- 13- 
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Brooklyn case study (Chapter 4), but to make use of these data, mapping functions are 
, 

needed that link the network model zones with those used in each survey. 

This is illustrated in Figure 2.4. Zone X, which represents a zone definition 

employed in some OD survey, lies within Zones A, B, and C. Hence a mapping is 

developed which says that trips which originate within Zone X must originate (can be 

mapped into trips that originate) in network zones A, B, and C. If we are interested in trips 

destined to some zone, j, and have an observation (from the survey) on trips from X to j, 

denoted TXjP we can create a constraint as follows: 

Ta+TBj+TqrTq Vj (9 

00 Sunrey 
Zone X 

Figure 2.4 Zone mapping illustration. 
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Note that the constraint is written as an inequality because the aggregation of model 

zones A, B and C is larger than the survey zone X. Hence, the observation should be a 

lower bound on the total estimated trips from the three zones (A, B and C) to zone j. 

OT Da& 

OT data are observations of flows originating or terminating at some specific location 

in the network They represent row and column totals in the OD matrices. Screenline 

counts exemplify such data, particularly when the count is taken at a gateway node (e.g., at 

a bridge or toll plaza). Information about truck trips into or out of a given region or zone 

represent another good ezample. The Bronx Truck Route Study, for example (described 

in more detail in Chapter 3), provides estimates of truck trip generation rates per square 

mile for alI of Bronx County. 

As with the LV and OD data, truck class cluster conflicts can exist between the 

groupings used for data collection and those used by the model; and, again a mapping 

function is needed from the observation-related truck class dusters to the truck class 

variables being used in the model: 

(6) 

where V, is the observed volume in truck class cluster x originating at node (zone centriod - 

or gateway node) o, & is the set of truck classes k contained in the observation, and vodk I J 

is the model variable for the number of trucks of type k going from origin o to destination 
u 

d. 
r-1 
u 

-15 



I 
J 

I 

2.4 Model Description 

The model for developing multiclass truck trip matrices treats the task as an 

optimization problem The objective is to minimize a Cost (or penalty) function representing 

the weighted sum of all deviations between the observed values and those predicted by the 

model. The cost function asso&ted with each observed value is a two-sided piecewise- 

linear function, Like that depicted in Figure 2.5. 

. 

acceptable 
pclcitive dcvhtion 

Figure 23 The piecewise linear penalty function. 

This type of piecewise-linear function has four major advantages. Fii& it allows the 

model to be much more sensitive to large erron than to small ones, in the same way that 

would be accomplished by mhimizhg a squared-error function. However, by using a 

piecewise-linear function, we can maintain the computational advantage of formulating the 

model as a linear programming problem Thirdby varying the weights associated with 

-16 



different observations, we can reflect differing degrees of confidence in various observations. 

f il 
Finally, by varying the weights associated with positive or negative deviations from the l-l 

I 
I 

I ;: . 

I 

observed (target) value, we can can create asymmetric error tkrctions for specific 

observations and reflect the fact that it may be important for the model not to 

underestimate (or overestimate) certain values. 

The minimkation of total weighted deviations from the observations is subject to a 
L.l 

series of constraints which are formed from the three types of observed data values ,., 

discussed in the previous section. Hence, the model can be desaiid as follows: . 
Ll 

Mi.nimd 

3 

a 

&&ject tQ: Ll 

1 
; 
I 

d,‘, d; r 0 

Vk 

Vk 

VA 

03) a 

(10) 

(11) 

II 
where the b are observations (LV, OD, OT) relevant to the problem under consideration, 

II 
wkd and wke are weights (wkd > wkc) attached to “large” and “small” deviations, respectively, 

from the observed value of b di and d,+ are the magnitudes of “large” deviations from 3 
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b, eke and ek+ are the magnitudes of “small” deviations from b, and E; and E,+ are limits 

on the magnitude of deviations that may be considered “small” In addition to the b, the 

values of wkd, wke, Ek- and E,+ are inputs to the model which characterize the pen&y 

functions for observation k. The values of di, dk+, :k- and ek+ are model outputs which 

reflect the deviations to be mmimized. 

The other major outputs of the model are the variables G, which represent the 

entries in the OD matrices for the truck classes considered We will use the subscript m to 

denote a “market” - a combination of an OD pair and truck class. Thus, vans from origin 

A to destination B constitute one market, while three-axle bucks from A to B are a second, 

andvansfromCtoDareathird. 
- 

The values of a mlr, which measure the extent to which x,,, contributes to creating b, 

are inputs to the model. These are specified in different ways for different types of 

observations, as descriied more fully in the next section. Mk is the set of markets which 

I1 
f 1 
II 

contribute to the generation of l+ 

25 Illustrative Realizations of Equation (8) 

As the reader probably realizes, Equation (8) represents a generalization of the LV, 

OD, and OT constraints. It is helpful, though, to consider how Equation (8) is custom- 

tailored to each of these constraints when actually implemented. Each involves a particular 

set of variables and constants. 

LV Observan Realization 

In the case of an LV (link volume) observation, the realization of Equation (8) is 

interpreted as follows. The value of bk is the number of vehicles that have been observed 
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crossing a given facility (link), in a given direction (e.g., eastbound), within a given time span 

(e.g., between 6 and 10 AM), over some cluster of truck classes (e.g., 2-axle, six-tire and 

three-axle trucks). Subscript I references the link (actually, the directional arc) to which the 

observation bk pertains, and the set of all LV observations is denoted by L. Equation (8) 

then transforms into: 

c vk + ei - e; + di - di = bk VkeL 
c 

where: 

(12) 

is the volume on link I for truck class cluster c, M, is the set of markets contributing to vlC 

and aim is the link utilization coefficient for link I and market m. 

. . . OD Obsv 

In the case of an OD (origin-to-destination) volume realization, bk is the number of 

trucks in a given truck class cluster observed moving from an origin zone/area to a 

destination zone/area. We will denote by F the set of all such observations. Ifr is the origin 

zone/area to which bk pertains, s is the destination zone/area and c is the cluster of truck 

classes observed, then Equation (8) becomes: 

yrac + e&- - e; + di - d,’ = bk VkeF (14) 

where: 

is the volume within truck class cluster c predicted by the variables h as flowing from I to 

s. In this case, akm will be 1 if the origin and destination represented by market m are 
. -19- 
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(15) 

included in regions r and S, & the truck class represented by market m is included in 

cluster c. Othetie ah will be 0. 

. . . OT Observwn Ra 

In the instance where b represents an originating observation, it is the number of 

trucks observed in a given truck class cluster that originate in an origin zone/area (or at 

network node) t. Let R denote the set of all originating observations. Equation (8) then 
a 

becomes: 

where: 

is the volume in truck class cluster c originating in region r as predicted by the variables h. 

In this case, akm will be 1 if the a zone represented by market m overlaps region t a 

the truck class represented by market m is included in cluster c. Otherwise ah will be 0. 

In the case of a terminating volume observation, b is the number of trucks in a given 

truck class cluster observed to terminate in a destination zone/area (or network node) J. 

Let S denote the set of all terminating observations. Equation (8) is then rewritten as: 

where: 
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L + ek- - e; + d,- - d; = bk VkeS (W 

Ys = c ahl % (19) 

is the volume terminating in regions as predicted by the variables h. Q,, will be 1 if the 

. . m zone represented by market m overlaps region s a the truck class represented 

by market m is included in cluster c. If not, akm will be 0. 

2.6 Relationship to Previous Modeling Efforts 

The linear programming model descriid in the previous two sections builds upon 

the work of several previous researchers. One of the earliest efforts to formulate the 

problem of estimating an OD matrix which would produce an observed set of link flows was 

by Robillard (19751, He proposed a nonlinear regression model, but did not fully appreciate 

the degree to which the problem is underconstrained. A much more complete solution 

based on nonlinear programming was offered by Tumquist and Gur (19791. This work also 

introduced the concept of a “target matrix” as a way of incorporating information other than 

link counts, but did not develop the idea fully. 

Van Zuylen and Willumsen [1980] adapted Wilson’s [ 19701 idea of “entropy 

maxim&ion” to the problem, as a way of differentiating among alternative OD matrices, 

each of which would produce the same set of link volumes. This work was followed by 

several other authors (Van Zuylen and Branston [1982), Bell [1983,1984], Fii and Boyce 

[1983], Willumsen [1984], and Brenninger-Gothe, et aZ. (19891). resulting in a series of 

improvements to the basic ideas. Through this series of conmbutions, the underlying theory 
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was improved and greater recognition was given to important empirical problems, like 

inconsistent or missing link data 

An alternative approach to the problem also developed in the early 1980’s, based on 

a more statistical view. This is represented by the work of Carey, et rrl. [1981], Maher 

[1983], Cascetta (19841, McNeil and Hendrickson [ 19851, and Spiess [ 19871. This line of 

thought is oriented around viewing the problem as a constrained regression problem, in 

which parameters of an underlying model are to be estimated so as to yield the “best fit” to 

the set of observed data. Both ways of viewing the problem lead to some form of 

optimization formulation, and Brenninger-Gothe, et al. [1989] have provided a good 

summary of the relationships among many of the, models, 

The approach taken in this project contains elements from several of these earlier 

efforts, but extends the formulation in some important respects. Fiit, because we are 

interested in truck movements, we must deal with multiple vehicle classes and data which 

include observations over different subsets of classes. Some of the previous authors have 

mentioned multiple-class problems briefly, but their main emphasis has been on passenger 

Cars. 

Secondly, we want to provide control parameters sufficient to allow specification of 

both varying degrees of confidence in different observations as well as asymmetric error 

functions for overestimation and underestimation of observed values. This is similar in some 

respects to the previous work of Maher [1983] and Brenninger-Gothe, ef al. [1989], but more 

extensive. 

Third, we have developed a model which is designed to accept data in forms other 

than link counts. Our objective is to be able to use all of the available data, in whatever 

form, and from whatever source, it can be obtained. This is a much broader objective than 
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is present in the earlier efforts, and requires a more general formulation, Our formulation 

is different from the specification of a ‘target matrix” which is embedded in most of the 

earlier efforts, because we can explicitly areate constraints on row-sums or column-sums (OT 

constraints), for example, in the OD matrices to be estimated. 

2.7 Model Implementation 

The implementation of the model described in Sections 2.4 and 2.5 consists of a 

workspace integrating three main application packages - TransCAD, dBASE III+, and 

UNDO. This is alI done on a PC platform. The minimum hardware requirements are a 

80386 processor (with 80387 math co-processor) and 4 Mbytes of memory. Figure 2.6 

illustrates the connections among the three application packagti 

TransCAD is a G&-based (Geographical Information System) transportation network 

analysis package capable of manam’nn. manipulating, and graphically displaying network and 

spatial data pertaining to a geographic area of interest. It is a product of Caliper 

Corporation, TransCAD acts as the main display medium and the manager of the network- 

related data (links, nodes, link characteristics). For example, it is used to display the flow 

maps (network m that indicate with directional thiclmesses the volumes passing over 

the links). An example is shown in Figure 27. 

dBASE III+ is a software package often used to create customized, menu-driven 

database management systems. It is a product of Borland International, Ix In our 

application, dBASE III+ is used to operate the menu system, edit data, and invoke various 

computational modules which are part of the model. 
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LINDO is a stand-alone optimization package designed to solve linear and mixed- 

integer linear progr amming problems. It is a product of LINDO Systems, Inc., and ia used 

here to solve the large linear pro gramming model described in Sections 2.4 and 25, 

A more comprehensive picture of how the workspace is used can be seen by focusing 

on Figures 2.8 through 2.11. Figure 2.8 shows the main screen of TransCAD with the Bronx 

network (to be described more fully in Chapter 3) displayed. Across the top banner are the 

main control options available. In this case, the ~ra.nsCAD option is invoked to select the 

database layer of interest (links, nodes or zipcodes), reset the base map, and reach the data 

editor. Display lets you refresh the screen and set specifications about what is being 

displayed. byer is accessed to create the flow maps, including the selection of the specifii 

flow variables to be displayed (eg, light, medium, heavy trucks, or total); Query is used to 

learn specifics about both links and nodes (e.g., names, volumes, other attributes). Select 

allows you to highlight Iinks, nodes, or zones that meet specific criteria set by the user (see 

the later discussion about the Data Editor). Geography lets you add links and nodes to the 

network, as you might need to do if a newly snipped network is incomplete, or if nodes 

and/or links need to be added to an old network (e.g., new zone centroids or zone centroid 

connectors). 

The data editor, reached through the ~ransCAD option, allows you to review the 

node or link data in tabular form. Figure 2.9 shows a representative screen. The links 

shown are from the datafile for the Brooklyn case study described in Chapter 4. Each row 

corresponds to a specific link; link attributes are arrayed across the columns. You can 

create conditions for selecting certain types of facilities, edit data entries, search for specific 

records, or engage in data input/output (e.g., dumping the links of an excised netsvork into 

an ASCII datafIle, importing the results of a flow estimation nm). 
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Figure 2.8 Tram CAD Main Menu (Example). 

ID talc. Length Dir Scam County Net Lvl Rt Type 
-..-.-. .-....---se- . .w.e .--Is sssss. .w-wwvs _--_____---...____-.**-. 
933442 0.454 06 24 No Code No Code 
933643 0.513 Oh 24 No Code No Coda 
93344 0.662 04 21 No Code No Code 
12360 0.930 01 2b No Code v/FL11 Access Control 

633630 0.166 04 24 No Code v/Full hccess Control 
12331 0.193 06 24 No Code v/Full Acc~rr Control 

651560 O.ObO 04 24 No Code Undivided 
933430 0.632 04 No Code v/Full Access Control 
933146 O-L98 01 3: No Code No Code 
51560 0.163 01 21 No Code undivided 
51561 0.210 01 24 No Code v/No Access Control 
51570 0.177 01 24 No Code Undivided 
sl571 0.336 01 21 No Code Undivided 
51580 0.583 01 20 No Co& Undtvided 
58580 0.153 0.0 24 No Code Undivided 

933420 0.200 o* 24 No Code v/Full Accass Control 
11830 0.563 06 26 No Code Undividad 
58600 0.211 06 21 No Code Undivided 

658600 0.083 06 24 No Code Undivided 
38590 0.112 06 20 No Co& Undivided 
51590 0.438 00 24 No Coda Undivided 

612370 0.066 04 24 No Code Undivid.ed 

Figure 29 Tram CAD Network Data Editing Screen (Example). 
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The dBASE III+ portion of the workspace creates the link utilization coefficients and 

the OD matrix estimates. Figure 2.10 shows the main screen from the dBASE m+ 

workspace. E lets you import network data exported from TranscAD into an &a file. 

This effectively starts the analysis of a given network sin*ltion. U lets you review the link 

data, so you can ensure they are correct. m provides the same capability for the nodes in 

the network. a is invoked to enter the zone centroid numbers (user defined) and their 

corresponding TransCAD node numbers. Pp is used to enter control parameters for “IX&Is 

Algorithm.” l& invokes the FORTRAN program that creates the qefficients. 

FLOU ESTIUTIOW PACKAGE 

Select the fmctim you wnt. 

Link uti1itrtion coeffic~mts Nrtwrk ilowe 

input Detr Editifw 

TC: Inport TremCAD Detr 
LK: Revieu Link Data 
IQ: Review l& Date 
UI: zone Cantmid Oata 
DP: Control Per-tars 

OD: OD Flou Cawtrrints 
01: Of Flou Cmetreintr 
Lv: LV Flou Constmintr 
20: Q, Lone Clutem 
ET: ol zone c1lsters 
FP: Control Permtcra 

DA: Die18 Algorithm 

RmProvur 

CF: Flow Estintim 

a: Quit 

Choice: Q 

Figure 2.10 dBASE III+ Workspace Main Menu. 
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i. 1 
On the right-hand side are functions most closely tied to creating the OD flow 

matrices. QQ is used to enter the OD flow constraint data. It brings up a spreadsheet-like 

form where each row is an observation, and each column is a field. a invokes a similar 

spreadsheet for the OT observations; m is for the link volume obsentations. ZQ and a 

are used to speciij the mappings of observation zones into the network model zones. m 

allows the entry of a handful of control parameters needed by LINDO. a invokes a series 

of data processing steps that 1) ready the OD, OT, LV, etc. data for input to LIMX); 2) 

invoke LINDO to solve the linear programming problem de&id in Equations (7)~(12); 

- and 3) postprocess the results to generate datasets that can be uploaded into TramCAD for 

display. 
e 

Not portrayed here, but of importance to someone who wants to use the workspace, 

is a fourth program called TCBuild (actually a part of TransCAD) that is used to expand, 

contract, and modify the network datasets maintained by TramCAD. The Ws Mm 

for the workspace, a stand-alone document not contained in this report, provides additional 

details about how to use TCBuild, and alI the other programs involved in generating the 

flow estimates. 

WI Summary 

Figure 2.11 provides a good summary of the methodology. It helps put the 

methodology and its models into context. Let’s assume you have a traflic and/or truck 

movement problem of interest, and that you have examined it to determine what network 

shouId be used for analysis. Once you have done this, truck flow data are collected, so that 

OD, OT, and LV observations can be generated. In parallel with this, you construct the 

network database by excising the network of interest from some mater database, or by 
. 
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Figure 2.11 OD Matrix Development/Refinement Process. 

-3o- 



I i 1 

I 

creating it from scratch. (In our case, TransCAD is used to select from the ~+IYMTc master 

metropolitan New York network database, that portion needed for a given case study). You 

then transfer the network data from TransCAD to dBASE III+, specify the nodes 

corresponding to the various zone centroids, and compute the link utilization coefficients. 

In parallel with this, you enter the OD, OT, and LV observations into their respective 

datasets. Once both of these processes are complete (i.e., the link utilization coefficients 

exist and the OD, OT, and LV data have been entered), you invoke the “Create Flows” 

process, which sets in motion the dBASE III+ routines and FORTRAN programs that 

prepare a master dataset for LJNDO, invoke LINDO, and then postprocess the UNDO 

outputs to create the OD matrix dataset and the link volume -estimates. These latter 

outputs, plus others, are then uploaded into TransCAD for display and/or printing so that 

the results of the OD matrix estimation process can be analyzed. 

When a need arises to revise or expand the study scope, you iterate back through this 

process, changing the network if it needs to be adjusted, adding or deleting links, or making 

other changes. Independently, or in conjunction with such a change, you collect and/or 

enter more OD, OT, or LV data to sharpen the model’s ability to fmd the best possible OD 

matrices. The result, at the end of this process, is either: 1) a set of OD matrices of 

suBicient quality that no further data collection or analysis seems prudent, or 2) an 

identification of data that must be collected in order to make the generation of such 

matrices feasible. The two case studies described in the following two chapters illustrate the 

steps of this process more explicitly. 
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CHAPTER 3 

CASE STUDY I: THE BRONX 

3.1 The Case Study Setting 

As an application of the methods described in Chapter 2, this chapter is a me study 

focusing on the Bronx, the northernmost of the five boroughs which make up New York 

City. Figure 3.1 shows a map of the study area. The Cross-Bronx Expressway (I-95), from 

the George Washington Bridge at the western side of the study area to the Bronx- 

Whitestone and Throg’s Neck Bridges in the southeastern comer of the area, is a primary 

corridor for truck flows. The connection to the Bruckner Expressway (I-95 and I-278) at ths 

eastern side of the study area forms the most heavily used route to New England. The 

Major Deegan Expressway (I-87) is a principal north-south corridor along the western side 

of the Bronx, connecting with the Bruckner Expressway at the entrance to the Tnirough 

Bridge. Although the study area focuses on the Broru the northern (uptown) end of 

Manhattan (north of 110th St.) is also included. 

This area is of particular interest as a case study for two reasons. Fit, the Cross- 

Bronx Expressway is scheduled for a major rehabilitation, requiring sections of it to be 

closed for extended periods. This will require that traffic be diverted to other routes, and 

the ability to predict flows for diversion studies is of considerable importance. Second, this 

arca has a very high concentration of truck traffic. Data from the Port Authority of New 

York and New Jersey (PANYNJ), for example, show that more than 13,ooO trucks cross the 

George Washington Bridge eastbound on an average weekday [PANYNJ, 1992). In 

addition, the Hunt’s Point area (south of the interchange between the Bruckner Expressway 

and the Sheridan Expressway - I-895) is the location of the major fresh meat and produce 
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wholesale markets for New York City, generating approximately 15,000 truck trips per day 

[NYSDOT, 19851. 

32 Purpose and Scope of the Study 

The primary purpose of this case study is to test the methods developed in Chapter 

2, in order to understand how well they work, and to identify both strengths and weaknesses 

in the approach and its results. To accomplish this, we must assemble all the available data 

on truck flows in this area, create model constraints from the data, and then estimate truck 
. 

origin-destination (OD) matrices, by time-of-day and vehicle class. These resulting trip 

matrices are the basis for conclusions regarding the nature of truck flows in the area, and 

identification of “holes” in the available data - additional pieces of information which would 

be most helpful in building more prec&e estimates of truck flows. They also provide an 

important set of inputs for analyses of how such flows might change under specific changes 

in the network (such as closing the Cross-Bronx Exprssway), although that sort of diversion 

study is not included here. 

Our analysis includes three separate time periods and three truck classes. The time 

periods defined are 6-10 AM (AM Peak), 10 AM - 3 PM (Midday), and 3-8 PM (PM Peak). 

Separate OD matrices are estimated for each time period, based on data pertaining to that 

time period. The analysis does not include the nighttime hours between 8 PM and 6 AM. 

The three truck classes used are VANS (light-duty trucks with two axles and four tires), 

MEDIUM (two-axle and three-axle single unit trucks), and HEAVY (trucks with four or 

more axles, and all tractor-trailer units). 

The combination of vehicle classes and time periods means that a total of nine 

separate OD matrices are estimated, in three separate analyses. The three truck classes are 
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estimated together for each time period, but the time periods are done as separate analyses. 

As part of the analysis of truck flows in this case study, we want to pay special 

attention to separating flows of local, originating, terminating and overhead trips, defined 

as follows: 

LOGil: trips whose origin and destination are both internal to the study area; 

Originating: trips whose origin is internal, but whose destination is outside the study 
area; 

Terminating: trips whose origin is outside, but whose destination is inside the study 
area; 

Overhead: trips which pass through the study area, but whose origin and 
destination are both outside. 

The reason for this separation is that there is evidence of large overhead flows in the Cross- 

Bronx corridor, particularly of heavy trucks moving from New Jersey to New England and 

Long Island. One of the objectives of the case study is to provide additional insight into the 

nature of these movements, by time-ofday, and to differentiate the temporal patterns of the 

overhead movements from those of local, originating and terminating traffic. 

33 Zone and Network Definition 

The zone defmition (points of origin and destination for truck trips) is based on 

postal zipcodes. Figure 3.2 shows a zipcode map for the study area, and illustrates the zone 

definiton used There are 36 zipcodes in the study area - 25 in the Bronx and 11 in 

northern Manhattan (including Ward’s Island - area 10035). For our analysis, we have 

aggregated some of the areas across the northern end of the Bronx and in Manhattan, to 

reduce the number of actual analysis zones (internal to the study area) to 20. The zone 

numbers are indicated in Figure 3.2. As shown in Figure 3.2, zipcode areas 10458,10463, 
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10468 and 10471 are combined into zone 1 in the northwest comer of the Bronx. Zip&es 

10466,10467,10469 and 10470 are combined into zone 2, ad zipcodes 10464 and 10475 are 

combined into zone 3. These aggregations are based on the fact that the land use in the 

northern Bronx is mostly residential, and generates reIativcly few truck trips. 

In Manhattan, zipcodes 10033, 10034 and 10040 are combined into zone 4; and 

zipcodes 10026, 10027, 10030, 10031, 10032, 10037 and 10039 are combined into zone 5. 

The basis for this aggrregation is to group those areas north of the George Washington 

Bridge and Cross-Bronx Expressway together, and separate them from areas south of the 

Bridge and Expressway. However, since we are interested primarily in truck flows in and 
w 

through the Bronx, the loss of detail within these areas in Manhattan is not critical to the 

am@&, and allows us to reduce the overall problem size. Fiiy, zipcode area 10035 has 

been treated as part of the cordon (external) zone associated with the Triirough Bridge. 

The seven external zones used in the analysis are alsO indicated in Figure 3.2 These 

zone definitions are as foIlows: 

100: George Washington Bridgq to/from New Jer&y 
101: I-87 (New York State ‘Huuway) *north to/from Yonkers and western 

Westchester County - = 1-i. A 
102: I-95 (New England Section of New York State Thruway) northeast to/from 

eastern Westchester County and Connecticut 
103: Throg’s Neck Bridge (I-295) to/from eastern Queens and Long Island 
104: Bronx-Whitestone Bridge (I-678) to/from Queens 
105: Triiorough Bridge (I-278) to/from Queens 
106: Manhattan south of 110th Street. 

The trip tables estimated are thus 27 x 27. We ezclude intrazonal trips, so there are 

27 x 26 - 702 unknowns for each truck class. These trip tables can be separated into 

sections for the various trip types: 
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Local: internal zone --> internal zone 

Originat@ internal zone --> external zone 

Terminating external zone --> internal zone 

Overhead: external zone --> external zone. 

The network for which flows are predicted is shown in Figure 33. This network has 

been extracted from a larger, regionwide network maintained by the New York 

Metropolitan Transportation Council (NYMTC). The network for the case study includes 

approximately 750 nodes and 900 links. Most of the links are two-way. However, the toll 

bridges which collect tolls in one direction only have directional links separated, There are 

also some one-way bridges over the Harlem River, and some expressway interchanges which 

are “exploded” using directional links. 

The zone centroids, which serve as origin and destination points for truck trips, are 

coded as nodes on the network. We have not created special zone-nodes, with conuector 

links to the network, except for some of the external (cordon) zones. 

Because we are analyzing only truck trips, several facilities which do not allow tnrcks 

have been removed from the network, at least in a logical sense, so that no trips are 

assigned to them. These facilities include the Henry Hudson Parkway, the Bronx River 

Parkway and the Hutchinson River Parkway. 

3.4 Data Sources 

Apart from the network itself, there are nine major data sources that have been used’ 

in this case study, The following subsections describe each of these sources briefly, including 

the type of data obtained from each, the originating organization, and the dates during 

which the data were collected. 
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Sample size 9 1.148 
Source: TBTA Truck Survey. 

Figure 3.4 0rigi11 and destination areas for Queens-bound trucks at the Bronx- 
Whitestone Bridge. 

16% GO 

Sample Size 

Oueen 
70% 

iBrooklyn 

SIX Axles 
2 % 

Two Axles* 

FI ve Axles 
2 4% 

Four Axle 
9% 

Three Axles 
9% 

Vans 
15% 

. 1,522 
l Trucks only, excludes vans. 
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Figure 3.5 Distribution of truck types for Queens-bound trucks at the Bronx-Whitestone 
Bridge. 
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Table 3.1 Example of a toll plaza profile for the Throg’s Neck Bridge. 
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Table 3.2 Example of a monthly vehicle report for the Throg’s Neck Bridge. 
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and 7-axle trucks). Note that vans are included with passenger cars in the toll data, The 

average weekday volume, by truck class, is then broken down by time period using the total 

vehicle breakdown from the plaza profile. This implicitly makes the assumption that the 

temporal distribution of truck tT@ is the same as that for the traffic stream as a whole. 

This is not entirely accurate, and additional data could be used to improve this assumption. 

These toll counts allow us to create a series of originating-terminating (OT) 

constraints at the TBTA bridges. Combining the toll data with the TBTA Truck Survey 

data, we can also estimate the van proportion of the total traffic count, and construct an 

estimate of total van originations and terminations at the TBTA bridges. 

3.4.4 Thruway Toll Data 

The New York State Thruway Authority has provided data from the New Rochelle 

Toll Plaza (external zone 102), representing I-95 to/from Connecticut. The toll data are 

illustrated by Table 3.3, and included a total of ten weekdays’ data from May and June, 

1992. For each day, the data show numbers of vehicles, by class and by hour, passing 

eastbound through the toll plaza Because tolls are only collected in the eastbound direction 

at the New Rochelle Plaza, there are no data on westbound traffic. 

Figure 3.6 shows the vehicle classification system for the Thruway, and illustrates 

some of the difficulty in interpreting the count data It is clear that vans are considered in 

Class 1, along with passenger cars, so the data provide no van counts. Class 4 includes 

medium trucks with two axles and six tires, but also includes some motor homes, limousines, 

etc., so the count is likely to overestimate the number of trucks in this category. Similarly, 

Class 8 includes 3-axle trucks, but also includes buses, some motor homes, etc. Classes 5, 

6 and 7 include the heavy trucks in which we are interested, but also include some other 
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types of vehicles. 

Table 3.3 Example of Thruway toll data from the New RocheUe Plaza 

m/ 1 1 /92 
TA-PRSTH 

====================P=====5=DpII-====lr=================== _---- ====t=t=t====0----- 

New York State Thrwav Authoritv 
Tclll Audit System 

-------------------=========================~===== ---- _-----_------------ =i===t=========:======‘------ 

Hourly Station Stats by Vehicle Class 
--------------------------== _----_________------------ II======lrP=PI===L==PP=P======~====================== 

Statistics for NEW ROCHELLE - 05/11/9Z cmanual 1anes:l 

Class Class Class Class Class Class Class Class Class 
Hour 0 1 2 3 4 5 6 7 8 
=111 ====i: 155LI PSZZl IZIIP ===o= I==== =2113 o==== ---- ----z 

1 0 724 6 17 17 160 6 19 4 
2 0 324 3 6 19 199 3 28 2 
3 0 22s 0 14 22 203 3 23 2 
4 0 179 4 12 24 245 6 15 5 
5 0 284 0 4 24 214 4 1’3 4 
6 0 477 2 0 60 23. 4 5 23 10 
7 0 1231 5 11 37 139 13 20 15 
0 0 2497 2 0 117 112 13 23 18 
3 (j 2064 1 2 134 97 21 21 16 

1 0 I:, 1 8150 4 Ij 153 137 “3 “3 33 

11 0 1623 2 4 141 171 15 C. .-, -- 17 
12 0 1594 3 4 121 170 9 27 18 
13 0 1523 4 2 144 156 l(j 22 18 

14 0 1583 9 0 143 178 9 29 22 
15 0 1901 0 0 168 200 14 “6 22 

16 0 1891 2 4 106 138 12 23 31 
17 0 1849 7 2 93 136 10 18 3 

19 0 2023 
: 

11 60 108 17 13 !5 
19 0 1905 20 53 128 11 24 4 
20 0 1565 6 18 48 136 7 7 - 3 
21 0 1175 5 26 40 133 10 15 2 
.-. -, -i 0 1075 6 16 31 113 8 18 3 
23 0 1027 4 23 29 133 3 17 1 
24 0 348 0 40 33 173 7 “5 6 

==== ===== ----- ----- ----- ---a- z==== ==I== ====5 ==;=z ===== ===== 

(-) 32355 87 252 1877 3863 246 525 270 

3.4.5 NYCDOT Bridge ‘fkailk Volumes 

Class 
9 

ID=== 
Total 
PIIII 

1 954 
0 584 
0 492 
0 490 a 
I j 553 

10 836 
“lj 1667 
12 2794 
11 3167 

3 L-18” 
6 2(j(j 1 

14 1960 
10 1895 

17 2004 
15 2354 

8 2215 

3 2123 

4 2241 

4 2152 
2 1811 
0 1406 
6 1276 
2 1239 
0 1233 4L 

=11== 

148 

====E 

39629 

The New York City Department of Transportation (NYCDOT) operates 47 bridges 

within the City. Figure 3.7 is a map which shows the locations of these bridges. Eight of 

these bridges are in the Bronx and nine others cross the Harlem River, connecting the 

Bronx and Manhattan. These 17 bridges are within the case study area, and all but one (on 

the Hutchinson River Parkway) carry trucks. 
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Figure 3.6 New York State Thruway vehicle classifbtion. 
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Each year, usually during one week in the fall, NYCDOT performs a survey of traffic 

on the bridges. The reported values include counts of commercial vans and other trucks, 

in both directions (unless the bridge is one-way), by hour of the day. The “other trucks” 

category includes a2 trucks larger than vans. 

These counts are quite important because they are a source of data on van 

movements. There are few sources of van data in the New York Metropolitan area, despite 

the general acknowledgement that vans are a major element of the freight movement system 

within the area. 

3.4.6 Highway Sufficiency (S-1) Data 

The New York State Department of Transportation maintains a set of data for all 

state highways that includes a variety of physical and traffic informatior~ This dataset is 

known as the Highway Sufficiency Data, or S-l Data. The basic traffic data from this source 

are Annual Average Daily Traffic (AADT) counts for individual highway segments. The 

Planning Division at NYSDOT has developed a set of factors which can be used to 

approximate the breakdown of this total daily volume by hour, and by vehicle class. 

Each count location is classified into a “factor group” based on diurnal and seasonal 

variations in traffic. Most facilities in the New York City area are in Factor Group 3, which 

shows little seasonal variation. Within factor groups, volumes over specific periods of the 

day can be estimated, based on the values shown in Table 3.4. 

Thus, for the three periods of interest to us, the proportions of AADT can be 

constructed as follows: 
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6 AM - 10 AM: .195 

10 AM-3 PM: 316 

3 PM - 8 PM: 338 

Table 3.4 Fractions of AADT by hour for Factor Group 3. 

Hour Hour AADT Hour AADT 
Ending Fraction Ending Fraction Ending Fraction 

---------------------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
0100 .OlO 0900 .058 1700 .081 
0200 .005 1000 .051 1800 .076 
0300 .004 1100 .054 1900 .058 
0400 .003 1200 .061 2000 .049 
0500 .003 1300 .067 2100 .040 _ 
0600 .008 1400 .066 2200 .033 
0700 .028 1500 .068 2300 .025 
0800 .058 1600 .074 2400 .019 

Source: NYSDOT Planning Division 

From the counting stations in various regions of New York State where vehicle 

classification counts have been made, an estimate can be made of the proportion of total 

traffic which is pickup/vans, and the proportion which is larger trucks. For Region 11 (New 

York City), on arterials and expressways, the proportion of pickups/vans is approximately 

lo%, and larger trucks (medium and heavy) make up approximately 7% of the traffic. (See 

Table 3.5.) 

Putting these two pieces of informationtogether,we can estimate the proportions of 

AADT in each time period, by vehicle class, as follows: 

Vehicle Class 6 AM - 10 AM 10 AM - 3 PM 3 PM - 8 PM 

Pickups/vans 0.0195 0.0316 0.0338 

Medium + Heavy 0.0137 0.0221 0.0237 
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Table 3.5 Approximate vehicle classification breakdowns, by region and functional class. 

I PERCENT BY AXLE CLASS (1) ( PEnCEI;; TOTAL I 
CLASS Fl -F15 I 

RURAL URBAN ( 

------ ----- I 

I 
I 
1 REGIONS 

I 
------_ 

I 1.5.4 

I 

<---,-Fc e-e-, 

RUAAL URBAN 
-------. e-----m 

1 NUMBER of STATIONS 

I RURAL URBAN TOTAL 

I 

------- ----a --em- 

I 12 14 20 I II 45 00 

I aa 18 51 

I 

CLASS F2 I CLASS F4-Fl5 I CLASS Fl-F2 
RURAL URBAN I RURAL URBANIRURAL URBAN 

----- w---e 1 --m-s 

- - - - 

I 
I 

----- - - - m e 

15.2 10.2 14.0 7.1 1 70.8 71.7 
i0.a i0.a 1 0.) 5.0 1 71.4 77.1 

21.7 15.7 1 5.7 a.4 1 72.6 10.0 

I I 
I 

100.0 100.0 1 01 1t.12 

02.06 14.10 

07.01.00 17.10 
100.0 100.0 i 

100.0 100.0 1 I 
I 

100.0 100.0 

I 

I 
I 
I 
I 
I 

100.0 100.0 

100.0 100.0 

100.0 100.0 

100.0 100.0 

100.0 100.0 

100.0 100.0 

100.0, 100.0 

100.0 100.0 

100.0 100.0 

100.0 100.0 

I 
I 
I 
I 
I 

I 

I 
I 
I 
I 

I 
I 
1 I 

I 2.a.p 

f 

Is 

I 

- I 

I 7 
I 

I 
I 8 

I 
I 
I 10.11 

I 

I 

01 11.12 1 0 24 aa I 15.1 17.5 I 28.9 11 .o 

02.01 14.10 1 aa 50 11s I 21.1 19.7 1 11.0 #.I 

07.08.OD (7.10 1 46 0 55 I 24.8 17.9 1 7.1 4.1 

I I I 

55.0 71.5 

67.1 7a.8 
(0.1 77.3 

48.5 70.4 
8a.i 70.4 
07.0 01.p 

02.0 70.5 
7i.a 74.6 

89.9 75.7 

67.5 78.0 

7a.a 10.7 

01’ 

02.00 

07.01.09 

01 

.02.oe 

07.01.00 

11.12 

14.11 

17.10 

11.12 

14.15 

17.10 

n 

11.12 

14.10 

17,lD 

I 
I 
I I I 
I I 
I 
I 
I 
I 

1 

17 

11 

10 

17 

4 

11 

a4 

15 

15.5 la.o 1 a7.0 11.0 

21.0 17.7 1 la.0 S.D 

24.8 11.2 

11.0 12.7 

20.0 10.1 

22.a 10.7 

lS.5 10.4 

14.0 1a.a 

10.0 i5.a 

10.7 0.9 

0.1 2.9 

20.0 10.8 

8.1 8.8 

7.8 4.0 

10.0 6.8 

6.8 s.s 

4.0 S.1 

14.0 7.2 

4 1 5 

2a 17 40 

10 0 24 

a ia 12 

17 at 48 

0 5 14 

01 

02.00 

07.08.0~ 10.0 ea.0 1 100.0 100.0 

I 
51.7 82.0 1 100.0 100.0 

75.5 82.7 1 100.0 100.0 

01.. 11.12 0 I 5 

02,oa 14.10 1 2 10 18 I 10.1 10.2 1 7.0 7.1 

07.01.0a lT.lB'** 1 4 0 4 I 15.2 10.6 1 4.8 S.8 1 ao.0 79.0 1 100.0 100.0 1 
__---_______----_---------~---------------------.---------------------------------------~------------- , I 

<----------FUNCTIONALCUSS CODES-----------> VEHICLE AXLE CWSFICATION CODES I 
RURAL 

01 

02 

02 
04 

07 
00 

00 

90 

PRINCIPAL ARTERlAL - INTERSTATE 

PRINCIPAL ARTERIAL - EXPRESSWAY 

PRINCIPAL ARTERIAL - OTHER 

MINOR ARTERIAL 

YUOR COLLECTOR 

YINOR COLLECTOR 

LOCAL 

THRUWAY 

I 
Fl MOTORCYCLES I 
F2 AUTOS 0 I 
Fa 2~,rT~EPic~~~.~~~S.uo~o~no~Es # I 
F4 BUSES I 
FS 2 AXLE. I TlRE SINGLE UNIT TRUCXS I 
FI 2 AXLE SINaLE UNIT TRUCXS I 
F7 4 OR YORE Ml.E SINGLE UNIT TRUCKS I 
FI 4 OR LESS AXLE VEHICLES. ONE UNll lS A TRUCK I 
FO 6 AXLE DOUBLE UNIT VEHtCLES. ONE UNIT B A TIIUCK 

FlO 6 OR YORE AXLE DOU8l.E UNIT VEtllClES. 1 UNIT 8 A TRUCK 

Fll s OR LESS AXLE MULTI-UNIT TRUCXS 

Fit S AXlE YULTI-UNIT TRUCR 

FlS 7 OR MORE AXLE YULll-UNIT lMUCXS 

# INCLUDING THOSE HAUUNO TRAIIERS 
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Where better, site specific information is available, it is used for vehicle counts, but 

in the absence of such information, these factors are used to estimate the applicable counts 

from AADT data. 

3.4.7 Bronx Truck Route Study 

In 1980, the City of New York contracted with DeLeuw, Cather and Co. to perform 

a study of truck routes in the Bronx. The report, produced in 1981, includes estimates of 

truck trip-end density for one-square-mile areas in the Bronx ‘These estimates are 

reproduced as Figure 3.8. 

We have used these estimates to form “originating-terminating” (OT) constraints for 

the internal zones of the study area, covering medium and heavy trucks (excluding vans). 

The estimates are based on overlaying the square-mile grid on the zipcode areas, and 

estimating the fraction of each zipcode area in a particular trip-end density category. For 

each zipcode, the area (in square miles) is then used to convert trip-end density (trip-ends 

per square-m.iIe per day) to an estimate of total truck trip-ends in each zone. Because the 

map in Figure 3.8 lists trip-end density as a range (e.g., 2500 - 5000 trip-ends per square- 

mile per day), we have used the mean (middle) value of each range to construct our 

estimates. 

To allocate the total daily values among the three time periods (6 - 10 AM, 10 AM - 

3 PM, and 3 - 8 PM), we have used the factors described in Section 3.4.6 (i.e., 0.195,0.316, 

and 0338). 
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3.48 Hunt’s Point Access Study 

JJI 1984, a set of data was collected on truck movements into and out of the Hunt’s 

Point area, where the main wholesale fruit, vegetable and meat markets for New York City 

are located. These data were provided for our use by the Region 11 office of NYSDOT. 

The data contain three important pieces of information for the purposes of this study: 

1) Approximately 15,500 trucks enter and leave the Hunt’s Point area each day. 

2) About 500 of these are tractor-trailer trucks, mostly arriving loaded from the 
west, and mostly at night. 

3) A set of detailed vehicle counts was collected in the area of the Bruckner- 
Sheridan Interchange, including truck volumes on the expressways, the exit 
ramps and the entrance ramps. 

The first two of these pieces of information provide an estimate of total originating 

and terminating truck traffic in the Hunt’s Point zone (Zone 18 on the map in Figure 3.2). 

They also tell us that these truck trips are medium trucks and vans - the heavy trucks are 

entering and leaving outside the time period of our analysis. Finally, the vehicle count data 

are important for constructing link volumes around this important interchange; this process 

is described more fully in Section 3.53. 

I ’ 

3.43 Vehicle Classification Counts on Expressways 

The Region 11 Office of NYSDOT also provided a series of vehicle classifG%ion 

counts from various locations on the Cross-Bronx Expressway, the Sheridan Expressway and 

the Bruckner Expressway. These counts provided breakdowns of vans, medium trucks and 

heavy trucks, by direction, during the three time periods under analysis. 
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35 Creating the Model Constraints 

The optimization model which finds origin-destination matrices conta.& three major 

types of constraints, derived from the data sources discussed in the previous s&on. Some 

of the observations are directly related to specific origin-destination pairs - these produce 

“OD” constraints. Other observations are related to total trip-ends in some zone - these 

produce “OT” constraints. Still other observations relate to vehicle volumes on network 

links - these produce “LV” constraints. The following three subsections illustrate the 

creation of each of these three types of constraints. Full listings of the constraint sets 

generated for the Bronx Case Study appear in Appendix A. Section 3.5.4 discusses the 

problem of inconsistencies among the various data sources, and how the model deals with 

those inconsistencies. 

35.1 Origin-Destination (OD) Constraints 

In total, the combination of the 1991 PANYNJ Truck Commodity Survey and the 

1988 TBTA Truck Survey allowed us to create 40 OD constraints. None of these constraints 

pertain to local trips - all have one or both ends at one of the major toll bridges which are 

external zones for the case study because those were the locations at which the surveys were 

done. In addition, these constraints all apply to eastbound movements at the George 

Washington Bridge and southbound movements at the Triborough, Whitestone and Throg’s 

Neck Bridges, because that is the direction in which tolls are collected. 

As an illustration of creating OD constraints, we will focus on ,the use of the 

PANYNJ Truck Commodity Survey data, collected in December, 1991, at the George 

Washington Bridge. The survey data provided by the Port Authority contained 4,539 

responses, of which 3,003 were useful in this case study. To be useful here, a response had 
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to have been collected between 6 AM and 8 PM, and have both number of &es and 

destination codes recorded properly. 

A major element in creating OD constraints from these survey responses is relating 

the PANYNJ zone detitions to the zone structure used in the case study, based on 

tipcodes. There are two separate aspects to this relationship: 1) determining which 

PANYNJ zones correspond to which internal zones for destinations within the study area, 

and 2) dete rmining which PANYNJ zones should be mapped to which external zones for 

destinations outside the study area. 
.-. 

As an example of the f?.rst (internal zone) relationship, Figure 3.9 shows the PANYNJ 
s 

zones within the Bronx. These six zones must be overlayed on the 18 zones defined from 

zipcode boundaries for use in the case study. Although the boundaries of zipcode areas and 

PANYNJ zones do not align exactly, we have used the following definitions: 

PANYNJ Zone Included Analysis Zones 

2510 16, 17, 18, 20 
2520 6, 7, 8, 12, 13, 14 
2530 9, 15, 19 
2540 1 
2550 2, 3 
2560 9, 10, 11 

In the constraints generated for the optimization model, this correspondence implies 

that a number of truck trips in a certain vehicle class observed at the George Washington 

Bridge and destined for zone 2510, for example, would be represented as a constraint which 

says that the sum of trips in that vehicle class from zone 100 (GW Bridge) to zones 16, 17, 

18 and 20 should be approximately the value observed (expanded from the survey results 

to approximate the total volume). 
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Figure 3.9 Port Authority zones in the Bronx 
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To be specific, the survey results found a total of 89 heavy trucks (4 or more axles) 

destined for zone 2510 in the PM Peak (3 - 8 PM). Expanding the survey responses to 

account for the total volume through the toll plaza over the PM Peak period, this “observed 

value becomes 145 trucks. If we define the generic variable m to mean “heavy +~ucks 

from zone xxx to zone yyy” the following constraint can be written for the optimization: 

HlOOOl6 + H100017 + H100018 + H100020 + deviation = 145. 

For the external zones, the relationship of PANYNJ zones to case study zones is 
- 

somewhat different. Because the PANYNJ zone structure covers a much wider area than 

our study area, several PANYNJ zones are coalesced into a single external zone. For 

example, trucks destined for PANYNJ zones 5100,515O and 5210 in Queens, as well as all 

zones in Brooklyn (4700 - 4840), are assumed to exit the study area via the Triborough 

Bridge (external zone 105). Similar aggregations are defined for the other external zones. 

The raw survey responses for trips terminating outside the study area were aggregated 

according to these definitions, creating observed values for “overhead” traffic originating at 

zone 100 (GW Bridge). For example, in the 6 AM - 10 AM period, there were 34 medium 

trucks (2 or 3 axle single unit) surveyed who reported destinations in Brooklyn (PANYNJ 

zones 4700 - 4840); or PANYNJ zones 5100, 5150 or 5210 in Queens. After expansion to 

account for the sampling rate, this became an “observed” value of 119 medium trucks with 

origin at zone 100 and destination at zone 105. 
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3.53 Originating-Terminating (O’I’) Constraints 

A total of 48 OT constraints were constructed, based on information from four 

sources - TBTA toll data, the Hunt’s Point Access Study, the Bronx Truck Route Study and 

toll data from the Thruway Authority. As an example of creating these constraints, let us 

consider the use of the Thruway data. As mentioned in Section 3.4.4, the raw data were toll 

plaza counts from New Rochelle, giving eastbound volumes by truck class and by hour for 

ten weekdays. Because the data are for eastbound movements and pertain to a point on the 

northeast edge of the study area, the resulting observations produce “terminating” constraints 

- truck trips destined for zone 102. 

Referring back to Table 33, which showsan example of one day’s data, we see that 

the hrst step in creating constraint observations is to accumulate truck volumes over the 

appropriate hours (6 - 10 AM, 10 AM - 3 PM and 3 - 8 PM) for medium trucks (classes 4 

and 8) and heavy trucks (classes $6 and 7). The result is six observed counts. This process 

is repeated for all ten days’ observations. 

Since we have repeated observations, we can compute both a sample mean and a 

sample standard deviation for each of the six counts. For the data obtained from the 

Thruway Authority, this process results in the following values: 

pedium Trucks 3eaw Trucks 

Mean Std. Dev. Mean Std. Dev. 

6AM-1OAM 618 37 784 44 

,lO AM -3PM 852 52 1118 81 

3PM-8PM 458 22 787 106 
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The coefficient of variation (standard deviation divided by the mean) ranges from about 5% 

to about 13% for these six observations. 

One of the interesting opportunities afforded by the presence of multiple days’ 

observations, and the resulting ability to compute standard deviations in the counts, is that 

we have an empirical basis from which to specify the limits for the “small deviations” in the 

optimization modeL In Chapter 2, where we introduced the nature of the error function 

which is minimized in the linear programmin g model, there are small deviations, ek and 

large deviations, dk, for each observation k. The ek terms have a smaller slope in the error 

function, but can be no larger than the positive and negative limits, Ek+ and I&-. These 

limits on the “small” deviations in the model solution allow us to specify our level of 

confidence in any particular observation. 

The ability to compute sample standard deviations for the observations from the 

Thruway data offers us the opportunity to specify the limits Ek+ and Eks with direct 

empirical support. We have set these limits to the value of the standard deviations for the 

six observations from this data set. This implies that any model solution within one standard 

deviation of the observed sample mean will be considered “close,” in the sense of having 

only a small deviation from the observed values. 

For most of the data from which we have created model constraints, there is only a 

single observation. Hence, the speciftcation of the limits, Ek+ and Eks, for these 

observations is relatively arbitrary. However, in this data set, we have an explicit statistical 

rationale for specifying the values. This is certainly a preferred situation. The Thruway 

data provide a good example of how multiple observations of the same volume can be used 

to improve our overall model input. 
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A total of 154 link volume constraints have been generated, based on count data 

from several of the sources described in Section 3.4. As an example of creating these 

constraints, the set of constraints generated for the links representing the Sheridan-Bruckner 

interchange will be described. 

Figure 3.10 shows the count data obtained from the Hunt’s Point Study for the 

Sheridan-Bruckner interchange. This figure also illustrates the geometry of the interchange 

itself. Figure 3.11 shows the coded version of the interchange as it appears in the NYMTC 

network, with the link numbers listed along the relevant links. Note, in particular, that the 

collection of two entrance and three exit ramps has been aggregated into a single link 

(649190) in the coded network, connecting the expressways with Westchester Ave. 

The 1984 traffic volumes include total vehicles in the AM peak hour and PM peak 

hour, as well as total daily trucks. To derive truck counts for the 6 - 10 AM and 3 - 8 PM 

periods, we first expand the peak hour vehicle counts to the full periods, using the values 

in Table 3.4. The peak hour in the morning is either 7 - 8 AM or 8 - 9 AM, both having 

a proportion of AADT equal to 0.058. The total 6 - 10 AM proportion of AADT is 0.195. 

Thus, the AM Peak period volume is likely to be 0.195/0.058 = 336 times the AM peak 

hour volume. Similarly, the PM Peak volume is approximately 0338/0.081 = 4.17 times the 

PM peak hour volume. 

For the midday period, we take the AADT value, and multiply by the average 

fraction in the 10 AM - 3 PM period from Table 3.4, which is 0316. This gives an estimate 

of total vehicle trafEc during the midday period. 

Then, using the vehicle classification counts for the Sheridan and Bruckner 

Expressways shown in Tables 3.6 - 3.8, we have approximate fractions of total traffic volume 
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Figure 3.10 Traffic volumes and geometry at the Bruckner-Sheridan Interchange. 
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Table 3,6 Vehicle classification percentages on Bronx expressways in the AM Peak. 
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Table 3.7 Vehicle classification percentages on Bronx expressways in the Midday. 
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Table 3.8 Vehicle classification percentages on Bronx expressways in the PM Peak, 

r -- _.-_----- - . - %MOTOR --7i-hX 4c LIGHT ‘lb MEOIUM W HEAVY H HEAVY w YELLO;V VEll 1 

I LocAtIoNS OlRECTtbi 46 CLRS CYCCE u BUS OUS TAUCK TRUCK TRUCK I TRUCK II TAXI OCCUCANCY --- -- .- ---- -- --I 

CROSS eAOHX-EAsTERN END E4 lJ.SI 0 .oa o.oe 7.75 
r 

1.91 1 .a 0.19 4.64 0 13 

(Et3 ROSEDALE 6 WHITE PLAINS fi0.j vi8 73.62 0.26 020 0.02 

11 I 3.33 3.30 0 05 9.38 0 .a4 I 1 I 
l CROSS BRONX-WESTERN EN0 EB e4.4& 0.10 0 42 333 4.67 2 85 0 91 3 I4 0 09 13 

(et3 JEROME & WEBSTER Ay) ’ WB 7926 0.26 0.05 544 4.11 3.54 0.43 8.74 0 16 ?3 

BRtK;KNER EXPWY “I .EB 85 02 0.11 170 2.65 6.85 2.00 0.48 a.90 0.15 14 (AT BRP INtERCHANCIf) :r ym 41.82 0.30 2.08 4.01 5.44 3.2s I.44 t.21 0.45 I4 I 

. 
LEGEND: 

t.KSHf MUCK- IMCLUOES 2 AXLES. 4 TIRES. 
MH?IUM TRUCK- IUOLUOt?S 2 AXLES. 6 TIRES. 
MAW tRUCK I- MiLUOES 3.4 AXLES S#$ZLE UNIT TRUCKS 

HEAVY TRUCK n- INCLUDES 3.4.&6+AXlES SEMI TRAILERS. 

, 



that are vans, medium trucks and heavy trucks, for all three periods of the day. This allows 

us to estimate truck volumes for each vehicle class in each period of the day. 

Finally, the various values need to be assigned to specific links in the network. The 

only unusual part of this process is the aggregation of the exit and entrance ramp counts. 

The total exiting and entering volume is assigned to link 649190, the ramp link representing 

all of the exiting/entering movements in this section of the network. 

35.4 FhcMng Inconsistencies in the Data 

Because data have been obtained from several different sources, and those sources 

collected the data in different ways and at different times, the individual observations ark 

not always consistent. A good example of the type of inconsistency which exists among 

observations involves the estimated flow from the George Washington Bridge to the Throg’s 

Neck Bridge (zone 100 to zone 103). 

One source of data on this movement is the Port Authority Truck Commodity Survey. 

This survey was conducted in 1991, and sampled trucks eastbound at the George 

Washington Bridge. One of the data items collected was the reported destination (or next 

stop) for the truck. Based on that data sours, and using the methods described in Section 

35.1, we have estimated the “OD” values shown in Table 3.9. 

Table 3.9 Estimated flows from zone 100 to zone 103 based on 
Port Authority Truck Commodity Survey. 

Number 
Vehicle Class AM Peak Midday PM Peak 

--------------------------------------------------- 

Medium 327 220 150 

Heavy 481 381 190 
--------------------------------------------------- 

-67- . 



I 

I 
A second source of data on this same movement is the TBTA Truck Survey. This 

survey was conducted in 1989, and sampled trucks Queens-bound at the Throg’s Neck 

Bridge. One of the questions asked was the origin of the trip. Based on that data, we have 

estimated the “OD” values shown in Table 3.10. 

Table 3.10 Estimated flows from zone 100 to zone 103 based on 
TBTA Truck Survey. 

Number of Trucks 
Vehicle Class AM Peak Midday . PM Peak 

--------------------------------------------------- 

Medium + Heavy 180 190 250 
--------------------------------------------------- 

The Port Authority-based values are between 13 and 4.5 times larger, with the 

largest difference in the AM Peak There are several possible reasons for this difference, 

including the following: 

1) The expansion from survey proportions to total flow proportions is in error. 

2) The translation of survey origins and destinations into zone definitions used in this 
analysis is incorrect. 

3) The estimate of flow proportions by time-of-day in the TBTA data is in error. 

4) The differences exist because the data were collected about two years apart. 

5) The survey results are erroneous in one or both surveys. 

6) Some combination of reasons 1 - 5. 

The expansion from survey proportions to total flow estimates has been done 

differently for the two surveys. For the PANYNJ survey, we have both the raw survey 

responses and the toll booth counts of trucks by hour during the survey period. For the 

TBTA survey, we have only the total percentages of trucks by aggregated origin areas (see 
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Figure 3.4) and the aggregate estimate of truck flows by time of day based on plaza profiles 

of total vehicles and monthly classification breakdowns (see Tables 3.1 and 32). Thus, the 

expansion of the TBTA survey results is subject to much larger potential errors, particularly 

by time-of-day. 

The specification of origin and destination areas in our processing of the two surveys 

is also done differently. In the TBTA survey, we have assumed that the reported origin area 

“New Jersey” (see Figure 3.4) corresponds to the George Washington Bridge (zone 100). 

In the Port Authority survey, the reported destination is a PANYNJ .zone number, and we 

have aggregated several of these zones in eastern Queens, Nassau Counq’ and Suffolk 

County into our zone 103, as described in Section 3.51. 

The fact that the surveys were done about two years apart is a potential source of 

significant variation in results. However, to mmimize this likelihood, we have expanded the 

TBTA survey proportions using May, 1991, toll data This should effectively remove the 

differences in time period as a significant source of error. 

Although the differences in these observations are quite substantial, particularly in 

the AM Peak period, we have decided to use both observations, with relatively loose “small 

deviation” limits indicating low con.Edence in the specific observations. The optimization 

model then balances off the differences, together with all other observed values entered as 

data, 

3.6 Results of the Analysis 

The results of the analysis are nine OD matrices and the associated sets of link flows 

on the network As illustrations of the most interesting aspects of these results, we will 

focus on four subsets of the information: 
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1) 

2) 

3) 

4) 

the breakdown of total truck link flows in the PM Peak by truck class; 

the changing pattern of overhead heavy truck link flows across times of the 
day; 

the deviations from observed link counts for the PM Peak; and 

the composition of the heavy truck trip table in the PM Peak. 

Figure 3.12 shows the flow pattern for all trucks in the PM Peak period. Notice the 

large volumes on the major expressways and bridges: 1) across the George Washington 

Bridge, particularly in the westbound direction; 2) in both directions on I-87 running north 

into Westchester County; 3) on the Cross-Bronx Expressway and out to the northeast on the 

New England Section of the New York State Thruway; 4) on the Bruckner Expressway, 

particuhuly southbound toward the Triborough Bridge; and 5) across the Bronx-Whitestone 

and Throg’s Neck Bridges, in both directions. 

There are also very significant flows on some arterials, notably Westchester Ave. and 

White Plains Road, as well as a major concentration of truck traffic in the southwestern 

section of the Bronx. The concentration in the southwest Bronx is a direct result of the land 

use data input to the model (see Figure 3.8), which indicates a very high density of truck 

trip-ends in that part of the analysis area. 

Figures 3.13 - 3.15 show the breakdown of the total link flows by vehicle class. 

Figure 3.13 shows the van flows and illustrates that much of the total flow in the southwest 

part of the Bronx, as well as on Westchester Ave. and White Plains Road, is van traffic. 

The concentration of vans for local trips is to be expected, but there are also large van flows 

on I-87, on the eastern section of the Cross-Bronx expressway and on I-95 headed for New 

England. 
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Figure 3.12 Total truck flows for the PM Peak (3-8 PM). 
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Figure 3.13 Van flows in PM Peak (3-8 PM). , 



The medium truck flows, shown in Figure 3.14, are more concentrated on the 

expressway network, and constitute a larger fraction of the traffic on the major bridges. 

Note the very large flow out of the Hunt’s Point area, and south on the Bruckner 

Expressway toward the Triborough Bridge. 

The heavy truck flows are almost all on the expressway system, as illustrated in 

Figure 3.15. The largest volumes are on the George Washington Bridge, the Cross-Bronx 

Expressway and the Bruckner Expressway. 

Additional insight into the flow patterns of heavy trucks is provided by Figure 3.16, 

which shows overhead (i.e., external to external) heavy truck flows in the PM Peak period. 
* b 

Notice that to make these flows clearer, the%& has been changed on the link widths: 

Figure 3.16 illustrates the dominant flow of heavy trucks eastbound across the George 

Washington Bridge and the Cross-Bronx Expressway, then north on the Bruckner 

Expressway and the Thruway toward New England. This flow pattern is quite evident in the 

input data from the PANYNJ Truck Commodity Survey, gathered at the George Washington 

Bridge. Secondary flows of importance in the overhead heavy truck movements are: 1) 

northbound traffic on I-87 into Westchester County, and 2) southbound traffic across the 

Throg’s Neck Bridge to Long Island. 

Figures 3.17 and 3.18 show the overhead heavy truck trips for the AM Peak and 

Midday periods, respectively. (add more when figures are available) 

Figure 3.19 shows the deviations from observed link counts during the PM Peak. 

There are six locations where the model is unable to create a solution which closely matches 

the observed counts. The largest of these deviations is 213 vehicles, or about 42 

trucks/hour, on I-87 just north of the Cross-Bronx Expressway. The deviations on I-87 both 

north and south of the Cross-Bronx Expressway may reflect some problems in coding the 
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Figure 3.14 Medium truck flows in the PM Peak (3-8 PM). 
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Fibwre 3.15 Heavy truck flows in the PM Peak (3-8 PM). 
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Figure 3.16 Overhead flows of heavy trucks in ,the PM Peak (3-8 PM). 
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Figure 3.17 Overhead flows of heavy trucks in the AM Peak (6-10 AM). 
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Figure 3.18 Overhead flows of heavy trucks in the hidday (10 AM - 3 PM). 
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Figure 3.19 Derivations from observed link volumes,in the PM Peak (3-8 PM). 
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truck movement restrictions on the ramps leading from the Cross-Bronx Expressway to I-87 

(the Major Deegan Expressway). 

The composition of the heavy truck origin-destination table for the PM Peak period 

is the fourth set of results to be discussed. Figures 3.20 - 323 illustrate the parts of this trip 

table graphically. Figure 3.20 shows the local (internal zone to internal zone) trips. Figure 

3.21 shows originating trips, and Figure 3.22 shows the terminating trips. Finally, Figure 

3.23 shows the overhead (external zone to external zone) trips. For the purposes of creating 

these graphs, zones 8, 9, 10, 11, 15 and 19 have been grouped together and labeled “SE 

Bronx.” Zones 12, 13, 14, 16, 17, 18 and 20 are grouped together under the label “SW 

Bronx.” This aggregation results in some apparent “intrazonal” trips (e.g., SE Bronx to SE 

Bronx in Figure 3.20). These trips are not intrazonal in the original disaggregated trip table. 

Figures 3.20 - 3.23 show that the resulting trip tables from the model are relatively 

sparse. This must be expected from an optimization which is based on linear programming. 

We are currently exploring an additional step in the overall model which would produce 

more highly populated trip tables. 

In Figure 3.21 (originating trips) notice the very large volumes of trips from SE Bronx 

to Zone 100 (New Jersey via the George Washington Bridge), and from SW Bronx to Zone 

105 (Queens via the Triirough Bridge). It is unlikely that the real trip pattern is this 

concentrated The model produces this result because there are relatively few link volume 

observations to force more dispersed OD flows, and the easiest way for the model to match 

the total volumes on the bridges along with the OT constraints by zone, is to create a small 

number of large interchange volumes. 

A similar pattern is present in the terminating volumes, shown in Figure 3.22. Notice 

the very large volumes from Zone 106 (Manhattan) to both SE Bronx and SW Bronx. This 
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Figure 3.20 Local heavy truck trips in the PM Peak (3 - 8 PM). 
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Figure 321 Originating heavy truck trips in the PM Peak (3 - 8 PM). 
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Figure 322 Terminating heavy truck trips in the PM Peak (3 - 8 PM), 
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Figure 3.23 Overhead heavy truck trips in the PM Peak (3 - 8 PM). 
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result appears to derive from the observed volumes on the NYC bridges crossing the 

Harlem River. 

Finally, in Figure 3.23 (overhead trips) notice that most of the volume is originating 

at Zone 100. This is the result of the OD constraints from the PANYNJ Truck Commodity 

Survey, taken at the George Washington Bridge. These constraints force a large number 

of origins at Zone 100, and distribute the destinations roughly as they appear in the final 

solution. Since these constraints only apply to eastbound trips, there is little to force 

overhead trips in the westbound direction. 

3.7 Conclusions 

The first major conclusion from this case study is that it has shown that the methods 

developed in the project work We have taken data from nine different sources, collected 

in different ways and at different times, and have synthesized all of these observations into 

a coherent database. This database is represented as a set of constraints for a linear 

programming problem which finds a set of trip tables. In this case study we have 

demonstrated the ability to find trip tables for three truck classes and three separate time 

periods during the day. 

The analysis produces very plausible link flows over the nerwork. The link flow 

results of the analysis are likely to be more reliable than the OD tables themselves. As 

described in the previous section, the OD tables have a relatively small number of non-zero 

entries, and those entries tend to be quite large. It is likely that a better solution would 

have more, and smaller, non-zero entries in the OD tables. This result is evidence of lack 

of data in a few crucial areas. 
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By looking carefully at both the OD tables and the link LOWS, we can identify several 

important “holes” in the input data. 

1) the paucity of data on 

The three most important of these are: 

van movements; 

2) the lack of survey data on westbound moxments; and 

3) the need for more complete ground counts over more of the network 

The lack of van data is particularly troubling, because of the large amount of 

anecdotal evidence that vans form a major element of the goods movement system within 

New York City. We have created OD tables for vans, but these would benefit greatly from 

additional data Ideally, this additional data should include survey data on origins and 

destinations as well as ground counts on network links. 

The truck survey data which do exist in this area are all for eastbound movements, 

because that is the direction in which tolls are collected at the major bridges. The result 

is that we have relatively little confidence in the estimates of westbound truck trips. Since 

surveying truck in the westbound direction is difficult, additional ground counts on the 

arterials as well as the expressways would help greatly. 

In general, there is little link volume data in this case study. What exists is mostly 

on the expressways. We have almost no information on truck flows on the arterial streets. 

When there is little link volume data, the results are very sensitive to the estimated 

link-utilization coefficients on the facilities which do have counts. This is particularly 

noticeable on the bridges crossing the Harlem River. The fact that we have counts on those 

bridges, and on virtually no streets in their vicinity, gives those bridge counts enormous 

leverage on estimated OD volumes for local trips. This produces some of the results noted 

in the discussion of Figure 3.20. Additional vehicle classification counts, particularly on the 

arterial streets, would be most helpful to improve the reliability of the results. 
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CHAPTER 4 

BROOKJ.,YN CASE STUDY 

This chapter describes the Brooklyn case study, its conduct, and the results obtained. 

While all of Brook!-- is included, the primary focus is on the area surrounding the 

Gowanus expressway. NYSDOT is in the process of rehabiliting that facility through a 

multi-year, multi-million dollar highway reconstruction project. 

4.1 FWpose and Scope 

The case study has three main purposes. The first is to test the methodology, and 
- 

learn about its strengths and weaknesses. The second is to develop trip matrices for the 

network, using the methodology, and compare them with other known information about 

flow patterns in the area. The third is to identify holes in the data used to generate the 

matrices and identify ways to fiil those holes. 

Brooklyn is a natural choice because the Gowanus Expressway study has generated 

a rich set of truck-related data. Truck movements are heavy on the Gowanus, and many 

truck-based activites lie within the Gowanus corridor, so the engineering consultant has 

collected considerable traffic data, much of it focusing on truck flows. 

The case study does not supplant or replace the engineering consultant’s work, but 

rather, supplements it In addition, and perhaps more importantly, it takes advantage of 

the rich supply of truck related data available to test and exercise the methodology. Also, 

since the engineering consultant has also been in the process of generating such OD data, 



there is an opportunity to cross-check the quality of the matrices obtained based on the 

engineering consultant’s efforts. 

The scope of the study includes all of Brooklyn plus the southern end of Manhattan, 

as shown in Figure 4.1, having major points of entry via the Verrazano Narrows Bridge, the 

Brooklyn Battery Tunnel, the Manhattan Bridge, the Williamsburg Bridge, the Brook&r- 

Queens Expressway, Atlantic Avenue, Linden Avenue, and Flatlands Avenue. (See Figure 

4.4 for a map that shows street names.) 

Three truck classes are considered: 1) commercial vans, 2) single unit trucks 

(primarily tsveaxle-six-tire or three axle), and 3) trucks with four or more axles. In some 

instances, it is possible to distinguish between two and three-axle trucks, but neither of the 

two primary data sources available do so. The data collected by the engineering consultant 

classifies trucks as either light (two-axle, four tire), medium (two-axle, six tire) or heavy (all 

other) and the data collected by the New York City Department of City Planning 

categorizes them as being either a) vans and pickups, b) single unit trucks, or c) 

combination trucks. The scheme we have chosen matches that used in the Bronx case 

study, and helps delineate between trucks used for local deliveries as opposed to long-haul 

movements. 

Three time periods are considered: AM peak (from 6-10 AM), midday (from 1OAM 

to 3PM), and PM peak (from 3-8 PM). These time periods match those commonly used 

to analyze traffic ff ows within the New York metropolitan area. 
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Figure 4.1: The Brooklyn Case Study Environment and Network 
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4.2 Problem Setting 

4.2.1 Description of the Area 

A dense grid of major and minor arterials exists throughout the network, including 

Ocean Parkway, Ocean, Flatbush, Utica, and Remsen Avenues and Rockaway Parkway, ah 

of which run north-south, and Flushing, Myrtle, Fulton, Atlantic, Linden, and Flatlands 

Avenues and Eastern Parkway, which run east-west (See Figure 4.4, presented later, for 

the locations of these streets.) 

Not far beyond the network’s eastern boundary is the Van Wyck Expressway which 

runs north-south in Queens between JFK and LaGuardia airports. On the north is the 

Long Island Expressway, which runs east-west through Queens from Manhattan, past the 

BQE to the Van Wyck and beyond. 

As shown in Figure 4.2, the area within Brooklyn is divided into 27 zones, one for 

each of the borough’s 5-digit zipcodes. Seven external zones are also employed, focusing 

primarily on major entry points into the network Table 4.1 gives details about both the 

internal and external zones. 

4.2.2 The Network 

The network, which is derived born the NYMTC highway database, contains 523 

nodes and 901 links. Most of the links are bi-directional, with the exception of a few one- 

way streets, and the bridges and tunnels, which are represented by separate links in each 

direction. Zone centroids are defined as network nodes. Facilities whose use by trucks is 

prohibited inchrde the Shore Parkway, the Interboro Parkway, and the Brooklyn Bridge. 
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Figure 4.2: The Brooklyn Case Study Zone Structure 
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iable 4.1: Lone uescnptlons Ior tne k5roouyn we Study 

Network 
Node # 
s---w 

5683 
6219 
6221 
57fO 
6225 
5822 
5838 
6211 
5835 
5757 
6210 
5726 
5685 
5686 
5744 
2129 
2133 
2105 
6171 
5715 
7222 
2081 
2082 
2084 
5774 
la19 
6122 

11683 
11684 
11686 
11687 
11682 

1922 
1863 

Zipcode 
-w----w 

11209 
11228 
11214 
11223 
11224 
11235 
11229 
11234 
11210 
11230 
11204 
11219 
11220 
11232 
ii218 
11226 
11203 
11213 
11225 
11215 
11231 
11217 
11238 
11216 
11205 
11201 
11211 

Area 
sq-mi Post Office Name or Description 

-w-v ------------------------------------ 

2.03 Fort Hamilton 
1.64 Dyker Heights 
1.98 Bath Beach 

2.1 Gravesend 
1.59 Coney Island 
2.14 Bay 
2.16 Homecrest 

10.09 Ryder 
1.7 Vanderveer 

1.83 Midwood 
1.52 Parkville 
1.51 Blythbourne 
1.7 Bay Ridge 

2.19 Bush Terminal 
1.3 Kensington 

1.42 Platbush 
2.16 Rugby 
1.07 Saint Johns 
0.86 Lefferts 
2.23 Van Brunt 
1.52 Red Hook 
0.77 Times Plaza 
1.05 Adelphi 
0.96 Btevoort 
0.82 Pratt 
1.46 Brooklyn 
1.93 Williamsburg 

- Brooklyn Battery Tunnel 
- Manhattan Bridge 
- Williamsburg Bridge 
- Brooklyn-Queens Expreeeway 
- Verrazano Narrows Bridge 
- Atlantic Avenue @ Brooklyn Line 

Linden Boulevard @ Brooklyn Line 
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Congested travel times are provided for each link, based on the T&State Planning Agency’s 

experience (originally the metropolitan area’s Metropolitan Planning Organ&ation) with 

assigning trips to the network. 

4.23 Data Sources 

Data for the case study come from seven sources, not counting the IWMTC network 

database from which the network is derived: 

The Gowanus Study Engineering Design Consultant provided link volumes and 

classification counts for the Gowanus Expressway, the BQE and several arterials. Table 

4.2 illustrates these data. Light trucks are defined as two-axle-four-wheel vehicles other 

than cars, medium trucks are two-axle-six-tire, and heavy trucks have three or more axles. 

In some cases, the data show hourly volumes as well as a percentage breakdown. In other 

cases, either just the hourly volume or just the classi&ation data are provided. 

For the Brooklyn Battery Tunnel, the Queens-Midtown Tunnel and the Verrazano 

Narrows Bridge, the Triboro Bridge and Tunnel Authority (TBTA) provided 1991 counts 

by direction and hour across a typical day (see Table 4.3) and vehicle counts by vehicle 

class and day for a typical month (see Table 4.4). The volume profiles by hour (Table 4.3) 

do not differentiate among vehicle classes wheras the monthly vehicle reports (Table 4.4) 

do. Class 4, Two-axle trucks, refers to trucks with six tires. Vans, whether commercial or 

not, are grouped in with Glass 1, cars. Othenvise, the number of axles is the basis for 

ch&fic-ation. 
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Gowanus Expressway TSM Study 
Traffic Data 

Roadway: GOwANUS EXPRESSWAY I 

Location : mwr8n 8 8 T 
G - 2// 7 ) MP I hd”OqundLg I N ; i 

uuuioune 4 

*cfParlringLmr I - 

I %Mif&tn l I I I I !! ’ ! _ I I z I ! 
I 

rcw 
Single Ocaq 

2- 

l-4 

Table 4.2: Gowanus TSM Project Classification Data (Example) 
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Table 4.3: Hourly Breakdown of Vehicle Arrivals (Example) 
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Table 4.4: Monthly Vehicle Counts by Vehicle Class (Example) 
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The New York City Department of City Planning (NYCDCP) provided both volume 

observations and survey data for the Manhattan Bridge, the Williamsburg Bridge, the 

Queens-Midtown Tunnel and the Queensboro Bridge. The counts were for 1989 and 

showed volumes by vehicle class and 15-minute tiae period, westbound into Manhattan for 

a typical day (see Table 4.5). Vans and pickups are separated from passenger cars. Only 

commercial vans and pickups were counted in the vans and pickups category. Single unit 

trucks refers to vehicles without trailers that are two-axIe-six-tire, three axle, etc. 

Combination trucks have trailers or semitrailers. 

The survey data show trip origin, destination, purpose, frequency, etc. for trips 

crossing westbound into Manhattan across these same four facilities (see Figure 4.3). It is 

possible to differentiate among vehicle types based on the number of axles (question 4), the 

type of vehicle (question 3) and/or the type of trailer involved (question 5). For purposes 

of the case study investigation, we only made use of a portion of the information actually 

available. The focus was mainly on answers to questions 1, 9,3, and 4. 

From the New York City Department of Transportation (NYCDOT) we obtained 

traffic counts for the Manhattan Bridge, the Williamsburg Bridge, and five bridges within 

Brooklyn - Hamilton Avenue, Union Street, Third Avenue, Stillwell Avenue and Crospey 

Avenue. The data are for 1988 and show counts by vehicle type and hour across typical 

weekdays (see, for example, Table 4.6). Trucks includes vehicles that have more than six 

tires and/or two axles, so vans and pick-up trucks counted as autos. For several intersections 

in northern Brooklyn, we also obtained percentage breakdowns by vehicle class: Myrtle 



I MANHATTAN BRIlXE -AMW4NH?iTTANBOUl?D 
t TOTAL TRAFFIC 

I 

--=a- -~=f’zsc---- -s===as- --s==m --=-r===s== 
1 TIME PASSEN. VANS + BUSES SINGLE-U COMBIN. ALL VANS + 

CARS PICK-UPS TRUCKS TRUCKS TRAFFIC TRUCKS 

:I 
: 
,I 

I, ; 
I 

494:15 AM 
4:15-4:3oAM 
4:30-4:45AM 
4:45-5 AM 
5-5:15 AM 
5:15-5:3oAM 
5:30-5:45Ax 
5:45-6 AM 
6-6:15 AM 
6:15-6:3OAM 
6:30-6:45AM 
6:45-7 AM 
7-7:15 AM 
7:15-7:3oAM 
7:30-7:45AM 
7:45-8 AM 
8-8:15 AM 
8:15-8:3OAM 
8;30=8:45AM 
8:45-g AH 
g-9:15 AM 
9:15-9:3oAM 
9:30-9:45AM 
9:45-10 AM 
lo-10:15 AM 
10:15-10:30 
10:30-10:45 
10:45-11 AH 
ll-11:15 Am 
11:15-11:30 
11:30-11:45 
11:45-12 PM 
w-W=- 

79 12 0 
54 13 0 

114 25 0 
104 19 0 
128 24 0 
169 26 0 
210 39 0 
291 33 0 
385 67 0 
374 79 1 
354 107 5 
348 113 2 
415 122 6 
428 178 8 
408 155 3 
452 177 9 
494 239 4 
317 219 2 
386 189 1 
360 233 2 
333 173 9 
384 150 1 
426 136 5 
484 181 8 
433 152 7 
288 143 8 
284 138 6 
349 138 4 
268 113 1 
243 121 2 
233 85 3 
197 114 4 

11 11 
14 10 
22 5 
13 5 
28 13 
31 11 
21 18 
38 10 
45. 18 
50 25 
50 13. 
44 19 
53 13 
69 17 
74 16 
85 15 
82 24 
65 17 
63 22 
93 24 
66 21 
56 17 
68 15 
67 15 
64 15 
69 24 
58 17 
67 15 
75 28 
63 26 
54 32 
70 29 

9,792 3,713 101 1,728 560 

Survey Date: 10-12-89 

-e---as 

113 34 
91 37 

166 52 
141 37 
193 65 
237 68 
288 78 
372 81 
515 130 
529 154 
529 170 
526 176 
609 188 
700 264 
656 245 
738 277 
843 345 
620 301 
661 274 
712 350 
602 260 
608 223 
650 219 
755 263 
671 231 
532 236 
503 213 
573 220 
485 216 
455 210 
407 171 

I 414 213 
-f----z=-== 

15,894 6,001 

Table 4.5: NYCDCP Classification Counts (Excerpt) 
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21-l Daily 
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51,I TfS, at Mther facility 

Figure 4.3: Survey Form, East River Truck Crossing Survey 
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Avenue and Broadway, Atlantic Avenue and Utica Avenue, and Flatbush Avenue and 

Bergen Street (see Table 4.7). The same truck definition pertains. 

Table 4.7: Classification Counts for Selected Locations 
in Brooklyn 

CLASSIFICATION COUNTS PERFORMED AT SELEClED 
INTERSECTIONS IN NORTH BROOKLYN 

FOR THE BROOKLYN TRUCK ROUTE STUDY 

Distribution of Trucks bv Class (8 of All Trucksl, 

tocation 
# Trucks In 2 Axle- 2 Axle- 3 Axlc- Tractor 

. 
D&al IrafflE 4 Tire 4 Tire $i.nolc Unk zaileg 

'Greenpoint Ave. 
McGuinness Blvd. 31.1 36.3 41.3 9.9 12.5 

Meeker Ave. C 
Vandervoort Avi. 37.0 36.1 39.4 7.6 16.9 

Myrtle Ave. 5 
Broaduay 

j Atlantic Ave. C 
Utica Ave. 

Flatbush Ave. L 
Bergen Street 

20.7 47.9 40..9 4.6 6.6 
a= 

21.6 49.3 33.2 6.3 11.2 

14.7 59.7 '30.7 4.0 5.6 

In the late 1980’s Urbitran conducted a Brooklyn Truck Route Study. As Figure 4.4 

shows, it provides 19851986 daytime (lZhour), 2-way counts of truck volumes at selected 

locations along Metropolitan Avenue, Grand Street, Flushing Avenue, Myrtle Avenue, 

Atlantic Avenue, Flatbush Avenue, Linden Boulevard, and Flatlands Avenue. The 

definition of a truck is the same as that used by NYCDOT - a vehicle with six or more tires 

and/or three or more axles. 

The Port Authority of New York and New Jersey (PANYNJ) provided traffic flows 

for the Verrazano Narrows Bridge, an OD survey of easbound trips, breaking down 
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Figure 4.4: Truck Volumes from,the Brooklyn Truck Route Study 



I ~- 
destinations into upper and lower Brooklyn, Manhattan, and points north and east of the 

I : network, and counts of trucks by truck type into and out of air cargo facilities at JF’K 

I 
International Airport The data for the Verrazano Narrows Bridge parallels that presented 

I 

in Chapter 3 for the George Washington bridge - breakdowns of vehicles by vehicle class, 

both in terms of interviewed vehicles and totals. The data for truck trips near JFK airport 

I 
shows truck and van arivals, by 15minute time period, coming into the terminal from the 

I 

Van Wyck Expressway (see Table 4.8). 

From New York State Department of Transportation (NYSDOT) we obtained two 

I . 
major items. The first are factors for estimating traffic volumes by time period and truck 

class from AADT statistics, as was explained in Chapter 3 and presented in Tables 3.4 and 

3.5. NYSDOT also provided AADTs for several locations on the Gowanus Expressway and 

on Linden Boulevard 

43 Creating the Constraints 

Based on the data collected from the various sources, the next task is to create the 

OD, OT, and LV constraints fkom which the flow matrix estimates are developed. This 

section addresses that process and illustrates how several of the constraints are developed. 

43.1 OD Constraints 

Table 4.9 shows an excerpt from the 69 OD constraints pertaining to the AM period 

analysis. (There are 70 for the midday time period and 50 for the PM peak as can be 

found in Appendix B.) Eight of the constraints are derived from the 1984 PAWJ CID 
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Table 4.8: JFK Air Cargo Study Data (Excerpt) 
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1 vcPr828no Bridge 
2 Verr828no Bridge 
3 Verr8tsno Brie&c 
4 Verr8tw Bridw 
3 Verrarw Bridge 
6 Verrrtw hi&e 
7 Verr828no BridOc 
li Vcrr8t8no Bridge 

9 BaE 

10 BQE 
12 BOE 
13 Verr8t8no Bridge 
14 Verr828no Brid9e 
16 Verrrmno Bridge 
172om 4701 
18 tale 4701 
19 Lme cm2 
202ule4703 

fii 2 :z: 
24 zone 4705 
252one4706 
262one4706 

Table 4.9: OD Constraints Excerpt - AM Time Period 

Bklyn - S 
Bklyn - S 
Bklyn - W 
Bklyn - Y 
BQE 
BPE 
ALL Modl8tton 

All nuJlatt8n 
Louer Murhsttm 
Loner hnhrttw 

Loner Mtirtton 

Louer Mhiotton 
Louer lhnhattm 

Lower Mtirttsn 
Louer H8drttm 
Lower Wohattm 
Lotm Mti8tt8n 

Lower hnhrtt8n 
Louer Hah8tt8n 

Lower bnhattsn 
Lower ntiatton 

Louer Hmhatt8n 
Lowar n8dtattw 

1984 PA colmts - 2&3 8Xles 
1984 PA comts - ~3 axles 
19B4 PA comts - 263 8x1~s 
19B4 PA cants - ~3 ules 
1964 PA comts - 2&3 urles 
19B4 PA cou%s - ~3 rxles 
1984 PA comts - 2&3 ules 
1981 PA comts - .3 ules 
19B9 E. River Crossings - wns 
1989 E. Rvr Cross - 2&3 axles 
19119 E. Rvr Cross - ~3 ules 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - 245 urles 
1989 E. Rvr Cross - ~3 ules 
1989 E. River Crossinw - v8ns 
1989 E. Rvr Cross - 2 axles 
1989 E. River CrossinSls - wm 
1989 E. River Crossings - wns 
1989 E. River Crossirqts - wns 
1989 E. Rvr Cross - 2h3 ules 
1989 E. Rvr Cross - ~3 axles 
19B9 E. River Crossings - v8m 
1989 E. Rvr Cross - 2 ules 

1.0 3.0 30 240 0 1 0 0 
1.0 3.0 33 340 0 0 0 1 
1.0 3.0 50 160 0 i 0 0 157 
1.0 3.0 30 220 a 0 0 1 217 
1.0 3.0 30 220 0 1 0 a 218 
1.0 3.0 30 310 0 0 0 1 303 

1.0 3.0 30 50 0 1 0 0 1.0 3.0 30 64 0 0 0 1 ;z 
1.0 3.0 156 1560 1 0 0 0 1556 
1.0 3.0 60 600 0 1 0 0 625 
1.0 3.0 30 140 0 0 0 1 130 
1.0 3.0 30 110 1 0 0 0 104 
1.0 3.0 30 120 0 1 0 0 125 
1.0 3.0 30 90 0 0 0 1 09 
1.0 3.0 30 110 1 0 0 0. 104 
1.0 3.0 30 30 0 1 0 0 14 
1.0 3.0 30 4a 1 0 Q 0 35 
1.0 3.0 30 40 1 0 0 0 35 
1.0 3.0 30 70 1 000 69 
1.0 3.0 30 30 a 1 0 0 20 
1.0 3.0 30 30 0 0 1 0 -r 
1.0 3.0 30 CO 1 000 35 
1.0 3.0 30 30 0 1 0 0 28 

survey conducted at the Venazano Bridge and the remaining 61 are derived from the East 

River Truck Crossing Survey conducted by NYCDCP. Using the fint line as an example, 

each constraint indicates the origin-destination locations to which the observation pertains 

(Verrazano Narrows Bridge, eastbound, to the southern portion of Brook.lyn), a description 

of the observation’s source (the 1984 Port Authority counts, for Z- and 3-axle trucks), the 

weights attached to small (1.0) and large (3.0) deviations from the observed value, the 

limits, below (30) and above (240) the observed value (of 239) at which the secondary, 

larger weights (3.0) take effect, the truck classes to which the observation pertains (O=no 

and l=yes, and TCl=commerciaI vans, TC2=single unit trucks, and Tc4=tmcks with four 

or more axles), and the observed value (239). (TC3 is reserved for three-axle trucks when 

it is possiile to distinguish between two and three axle trucks.) 

To illustrate how the OD constraints are developed, let us use the East River 

Crossing Survey observations as an example. Recall born the discussion of data sources 
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that the New York City Department of City PIarming (NYCDCP) had developed two sets 

of data during the survey process. The first was vehicle classification counts for the 

Williamsburg and Manhattan Bridges, the Midtown Tunnel and the Queensboro Bridge and 

the second was a dataset containing OD data from interviews conducted for trips traveling 

westbound into Manhattan across these facilities. 

As was shown in Table 4.5, the classification data show inbound vehicle flows by 

vehicle class, each quarter-hour between 4:00 AM and 800 PM. Tire vehicles have been 

classified as passenger cars, vans and pickups, buses, single-unit trucks, and combination 

trucks The vans and pickups category includes just commercial vehicles, not private vans, 

as the latter have been counted as passenger cars. 

The origin-destination data contain 15 data items for each record, including origin, 

number of axles, and vehicle type, as was shown in Figure 4.3. There are 3,067 records in 

the data fle, 2,910 of which are complete enough to be used. Of these, 1,191 pertained 

to the Manhattan Bridge; 863 to the Queensboro Bridge; 722 to the Queens-Midtown 

Tunnel; and 291 to the Williamsburg Bridge. Origin and destination locations have been 

coded as “Port Authority Zones,” which are based on ward boundaries within the City. 

Figure 4.5 shows the delineation of these zones within Brooklyn. 

The East processing step is to aggregate the survey data by origin (Port Authority 

Zone) and destination (in this instance, the bridge or tunnel employed). Then the data can 

be divided into two groups, those trips destined to Lower Manhattan via the Manhattan or 

Williamsburg Bridges, and those destined to the Queensboro Bridge and the Queens- 

Midtown tunnel. The latter trips exit the study network via the BQE. 
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Figure 4.5: Port Authority Zones in Brcdyn 
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Records for the Manhattan and Williamsburg Bridges must absequentb be 

processed to generate a distribution of trips from certain zones within the network (e.g., 

a set of zipcodes within Brooklyn) to Lower Manhattan (external Zone 100). Each cluster 

of zones within BrookIF corresponds to a given Port Authority Zone. In similar fashion, 

the records for the Queensboro Bridge and Queens-Midtown Tunnel are used to generate 

a distribution of trips to external zone 103, the BQE. 

Finally these trip distributions must be combined with the truck counts by time 

period and truck class to develop lower bounds for truck flows by truck class Tom clusters 

of zones within the study network to external zone 100 and 103. The breakdown of surveys 

among trip origins is used to estimate, within a given truck class, the percentage of trip; 

coming fiorn Port Authority Zones (and, implicitly, chrsters of our own network zones) to 

a given bridge or tun.neL Next, these percentages are applied to the total truck flows by 

truck class, from the classCation counts, to estimate total truck trips born a given origin 

to a given facility. Finally, the resulting volumes for the WilIiamsburg and Manhattan 

bridges are summed to create lower bounds on trips to Lower Manhattan; and the same 

process is followed for the Queensboro Bridge and the Queens-Midtown Tunnel to produce 

lower bounds for trips to the BQE. 

43.2 OT Constraints 

Table 4.10 shows the 6 OT constraints that have been developed for the AM period 

analysis. (There are six similar OT constraints for the midday and PM peak time periods, 

respectively, as can be found in Appendix B.) Two are from the 1991 TBTA toll counts 
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Table 4.10: OT Dataset Excerpt - AM Time Period 

I 01 -t I 2 3 1 ALL ALL All Origins Origins Origins Vcrrrrano Vcrratano JFK - Linden Bridge Bridge Ave 1991 1991 1985 TBTA TgfA JFK Air tot1 to11 Cargo cmts coults Study ua UB 1.0 1.0 1.0 3.0 3.0 3.0 50 50 0 30 50 50 0 0 1000 0 1 0 0 0 1 u6 507 66 
r 4 All Origins JFK - Linden Ave 1985 JFK Air Cargo St* 1.0 3.0 0 30 0101 173 

01 5 JFK - iindsn Ave ALL Oestinations 1985 JFK Air Cargo Study 1.0 3.0 0 3010 0 a 92 
I 01 6 JFK - Linden Ave All Oestinstions 1985 JFK Air Cargo St&y 1.0 3.0 0 30 0101 91 

I 

westbound on the Verrazano Narrows Bridge. The remaining four are derived from the 

1985 JFK air cargo study conducted by the PANYNJ. Using the first line as an example, 

each constraint indicates the location from which the trips originate (all locations), the 

destination (the Verrazano Narrows Bridge, westbound), the observation’s source (1991 

TBTA toll count data), the weights attached to small (1.0) and large (3.0) deviations born 

the observed value, the limits, below (50) and above (50) the observed vaIue (of 507) at 

which the secondary, larger weights (3.0) take effect, the truck classes to which the 

observation pertains (O=no and l=yes, and TCl=commercial vans, TC2=single unit trucks, 

and TC4=trucks with four or more axles), and the observed value (507). 

I Using the data from the Verrazano Narrows bridge as an example, we can illustrate 

how the OT constraint data are prepared. Similar to Tables 4.3 and 4.4 presented earlier, 

the TBTA has collected toll plaza data for the Verrazano Narrows Bridge. Taking the data 

from the equivalent of Table 4.3 it is possible to estimate weekday trips by time period and 

direction during the day. In addition, by joining these data with the breakdowns of bridge 

crossings by vehicle type (the equivalent of Table 4.4) it is possrble to estimate truck trips 

by vehicle type for each time period. Implicit assumptions involved in creating these 

estimates are 1) that the data are representative of a typical day for this facility and 2) the 
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1 W Bridge - EB 
2 W Bridge - EB 
3 W Bridge - EB 
4 W Bridge - EB 
5 W Bridge - Eg 
6 W Bridge - EB 
7 W Bridge - EB 
8 W Bridge - EB 
9 W Bridge - EB 

10 W Bridge - EB 
11 W Bridge - EB 
12 W W&e - EB 
13 W Brfdw - EB 
14 W Bri& - EB 
15 W Bridge - EB 
16 W @ridge - EB 
17 W Bridge - EB 
18 W Bridge - EB 
19 W Bridge - ES 
20 W Bridge - EB 
21 W Eridae - EB 
22 W Sri& - ES 
23 01 Bridge - EE 
24 W Sri&e - EB 
25 W Eridge - EB 
26 W Bridge - EB 
27 W bridge - EB 
28 W Bridge - EB 
29 blestchester - I87 
30 W Bridge - EB 
31 Bronx - General 
32 w. marhattm 
33 N. Wnhattn 
34 Others 
35 Others 
36 Triborough Br. 
37 tribrough Br. 
38 Triborargh Br. 
39 lriborounh Br. 
40 Uestchesh - 187 
41 eknhattm - gensrrl 
42 W Bridge - EB 
43 Bronx - Generrl 
44 Uestchester - 187 
45 W Bridge - EB 
46 Mafhattan - gmrsl 
47 Brw - General 

1 W Bridge - EB 
2 W Bridge - EE 
3 W Bridge - EB 
4 W Bridge - EB 

APPENDIX A 

IN-PUT DATASETS FOR THE BRONX CASE STUDY 

Lower MarJlattan 
Lower Manhattan 
nanhatt8n 1420 
Mardmttan 1420 
nahattan 1430 
nadlrttan 1441 
Manhattan 1442 
Bronx - General 
Bronx - General 
Bronx 2510 
Bronx 2SlO 
Bronx 2520 
Bronx 2520 
Bronx 2530 
Bronx 2530 
Bronx 2540 
Bronx 2540 
Bronx 2550 
Brofu 2550 
Bronx 2560 
batchester - NE 
Uestchester - NE 
Triborough Br. 
Tribortmgh Br. 
Bronx-Uhitestone 
BromWhitestone 
lhrogs Neck Br. 
Throgs Neck Br. 
Triborcugh Br. 
friborough Br. 
Triborough Br. 
friborwgh Br. 
Triboromh Br. 
frborc& Br. 
Triborough Br. 
N. nnhrttm 
N. lknhrttm 
Othen 
Others 
Brarw#ltestone 
Bronx-Hitestans 
Broru-whitestw 
Brmx-Wlitntona 
Throgs Neck Br. 
Throga Neck Br. 
lhrogs Neck Br. 
Throgs Neck Br. 

OD Dataset AM Time Period 

1001 PA Cadty Surv - Us axles 

lW1 PA Mty Surv - 263 axles 
1Wl PA Q&y Surv - L* axles 
1991 PA Cndty Surv - 2&3 axles 
1WlPA Cdty km - 4+ axles 
lW1 PA tndty Surv - 263 axles 
lW1 PA Cndty Surv - 4+ axles 
1991 PA Qrdty Surv - u5 axles 
1991 PA Cndty Sun - W axles 
1991 PA Cudty Surv - C+ axles 
1Wl PA Wty Surv - W axles 
1991 PA Cdty Sun - L+ axles 
1001 PA Cndty Surv - W axles 
1991 PA CITdty surv - I+ axles 

1.0 
1.0 
1.0 
1.0 
1.0 

::i 
1.0 

i-i 
110 

3.0 30 30 0 1 0 0 
3.0 20 20 0 0 0 1 
?8 0 20 0 10 0 
310 0 20 0 0 0 1 

a 20 0 10 0 
I:X 0 20 0 0 0 1 

0 20 0 10 0 
3.0 50 so 0 1 0 0 
3.0 -30 30 0 0 0 1 
3.0 20 20 0 1 0 0 

1.0 
1.0 

134 
45 

7 
6 

18 

2x 
187 
136 
81 

101 

:: 

3.0 30 30 0 0 0 1 

1.0 3.0 20 20 0 1 0 0 - 18 

3.0 20 20 0 1 0 0 
3.0 20 20 0 0 0 1. 

1WlPA cmdtjsun - 4+ ules 
lW1 PA Cndtvkrrv - 263 axles 
1991 PA Cm& Surv - C+ ules 
1991 PA Cmdty Surv - 2L3 axles 
lW1 PA Csdty Surv - 4+ da 
1WlPA Cdty Surv - 263 ules 
1991 PA bdty Surv - 263 axles 
lW1 PA Cm& Surv - 4+ ules 
1WlPA CmdtvSurv - 2&3 ules 
1991 PA Cn& Surv - 4+ axles 
1WlPAQdtySurv - 263 axles 
lW1 PA Cmdty Surv - 4+ axles 
lW1 PA Cndty Sun - 263 axles 
1991 PA Cadty Surv - I+ axles 
1988 TUtA Trk Surv - 2&3,4*ule 
198B TBTA irk Surv - ZU,C+axle 
1988 TUTA Trk Surv - 2&3,4+sxle 
1988 TWA irk Surv - 263 axles 
1988 TWA Trk Swv - 4+ axlea 
19M TBTA Trk Surv - 263 axles 
198CTBlA 11% Surv - 4+ axles 
198B TBTA Trk Surv - 263 axles 
198B TBTA Trk Surv - C+ ula 
1988 TBTA Trk Surv - W axles 
198B TBTA Trk Sun - 4* axles 
198B TBTA Trk Surv - 2&3,4+ule 
1988 TBTA Trk Surv - 2&3,4*ule 
198B TBTA Trk Surv - 2k3,4+ule 
1988 TBTA Trk Sun - 2&3,4*axle 
1988 TBTA Trk Surv - 2&3,4*axle 
1988 TBTA Trk Sun - W,t+axle 
198B TETA Trk Sun - tb3,4+ule 
1988 TBTA Irk Surv - tU,C+uCLe 

1.0 3.0 0 20 0 0 0 1 
1.0 3.0 0 20 0 10 0 

OD Dataset. Middav Time Period 

1.0 3.0 0 io 0 0 0 1 
1.0 3.0 0 20 0 10 0 
1.0 3.0 0 20 0 0 01 
1.0 3.0 0 20 0 10 0 
1.0 3.0 50 50 0 1 0 0 
1.0 3.0 50 50 0 0 0 1 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 50 50 0 1 0 0 
1.0 3.0 so 50 0 0 0 1 
1.0 3.0 so 50 0 1 0 1 
1.0 3.0 50 50 0 1 0 1 
1.0 3.0 50 50 0 1 0 1 
1.0 3.0 50 50 0 10 0 
1.0 3.0 50 50 0 0 0 1 
1.0 3.0 50 50 0 1 0 0 
1.0 3.0 50 50 0 0 0 1 
1.0 3.0 50 50 0 10 0 
1.0 3.0 50 50 0 0 0 1 
1.0 3.0 50 50 0 10 0 
1.0 3.0 50 50 0 0 0 1 
1.0 3.0 30 50 0 1 0 1 
1.0 3.0 20 20 0 10 1 
1.0 3.0 50 50 0 10 1 
1.0 3.0 so 50 0 1 0 1 
1.0 3.0 30 50 0 101 
1.0 3.0 50 50 0 1 0 1 
1.0 3.0 20 30 0 1 0 1 
1.0 3.0 30 so 0 1 0 1 

Louer Manhattan 1991 PA Cadty Surv - 263 ules 1.0 3.0 30 30 0 1 0 0 
Lower Manhattan lW1 PA Wty Surv - C* axles 1.0 3.0 20 20 0 0 0 1 
Nurhrttan 1420 1991 PA Cdty Surv - 263 axles 1.0 3.0 0 20 010 0 
F4arhattan 1420 lW1 PA Mty Surv - 4+ axles 1.0 3.0 0 20 0 0 0 1 
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lb 
9 
7 

$ 
316 
689 
119 
147 
113 
133 
327 
481 
130 
180 
360 
162 

10 
694 
1% 
201 

8i: 
234 
130 
60 

250 
250 
140 
390 

60 
740 

86 
60 
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I 
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w 
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w 
w 
w 
SD 
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w 
w 
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w 
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w 
00 
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w 
w 
w 
00 
w 
w 
w 
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00 
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00 

00 
w 
w 
w 
m 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 

5 W Bridge - ES 
6 W Bridge - ES 
7 W Bridge - ES 
8 W Bridge - ES 
9 W BridBe - ES 

10 W Sri&e - ES 
11 W Bridge - ES 
12 W Bridme - ES 
13 W Sri&i - ES 
14 W Bridge - ES 
15 W Bridge - ES 
16 W Bridge - ES 
17 W Bridge - ES 
18 W Sri& - ES 
19 w Bridge - ES 
20 W Bridge - ES 
21 w Sri&e - ES 
22 W Bridge - ES 
23 W Bridge - ES 
24 W Bridge - ES 
25 W Bridge - Eg 
26 W Bridge - ES 
27 W Bridge - ES 
28 W Sri& - ES 
29 Westchester - 187 
30 W Bridge - ES 
31 Broru - Benersl 
32 N. Hanhattm 
33 N. lturhattan 
34 Others 
35 Others 
36 Triborcugh Br. 
37 Tribofowh Br. 
38 Triborough Br. 
39 TrfboroUgh Br. 
40 Uestchester - 187 
41 nnhattan - general 
42 W Bridee - ES 
43 Bronx - tenerml 
44 Uestehester - I87 
45 W Bridge - ES 
46 Mvlhrttin - general 
47 Iron* - General 

1 W Bridge - ES 
2 W Bridge - ES 
3 W Bridga - ES 
4 W iSrid& - ES 
5 W Bridge - ES 
6 W Sri& - ES 
7 W Bridge - ES 
8 W Bridge - ES 
9 W Bridge - ES 

10 W Bridge - ES 
11 W Bridge - ES 
12 W Bridge - ES 
13 W Bridge -,EB 
14 W Bridge - ES 
15 W Bridge - ES 
16 W Bridge - ES 
17 W Bridge - ES 
18 W Sri&e - ES 
19 W Sri&e - ES 
20 W Sri&e - ES 
21 W Bridge - ES 
22 W Bridge - EB 

MuhrttM 1442 
atirttan 1442 
Bronx - Gsnerrl 
Brau - Gmeral 
Bronx 2510 
Bronx 2510 
Bronx 2520 
Bronx 2520 
Bronx 2530 
Bronx 2530 
Bronx 2540 
Bronx 2540 
Bronx 2550 
Bra-a 2550 
Bronx2560 
Bronx2564 
Uestchnter - NE 
Uestchater - NE 
Triborargh Br. 
Triborou#! Br. 
Bronx-Uhi testme 
Bronx-Mi testone 
Throgs Neck Br. 
ThrWs Neck Br. 
Triborwph Br. 
TrihorouBh Br. 
Triborough Br. 
Triborough Br. 
Triboroush Br. 
Triborou$! Br. 
Triborou& Br. 
1. Msdsttm 
N. narimttm 
Others 
Others 
Bronx-Uhi testone 
Bronx-tif testone 
Bronx-*i testone 
Bronx-Hi testone 
ThrWs Neck Br. 
Throgs Nsck St. 
Throes Neck Br. 
ThrWs Neck Br. 

Louernadwttm 
Loner Murhattm 
nnhrttn 1420 
Wrhattm 1420 
rrvlhrttm 1430 
Maidnttm lU3 
Bronx - general 
Bronx - general 
Bronx 2510 
sroM 2510 
Bronx2520 
Braru2S30 
Bronx2530 
Bronx 2540 
Bronx 2550 
Brmx 2550 
Brau 2560 
Uestchester - NE 
Vcatchester - NE 
TriborwBh Br. 
Trfboragh Br. 
Bronx-Mi test- 

198B TBTA Trk Surv - 

lW1 PI clay surv - 263 ules 
1991 PA Wty SUW - 4r axles 

4+ axles 

1Wl PA Wty Surv - 263 ules 
1991 PA Cwdty Suw - I+ axles 

1988 TBTA Trk Sun - 

1991 PA Wty Surv - 2&3 axles 
1991 PA Ordty Suw - C+ axles 

263 

1Wl PA Cmdty Suw - 2k3 ules 

axles 

lW1 PA Wty SUIV - I+ ules 

198B TBTA Irk Sun - 

lW1 PA Wty SUW - 2&3 ules 
1991 PA Wty Sun - 4+ axles 

4* ules 

lW1 PA Cdty km - 2&3 axles 
1991 PA Cody Sun - h ules 

198B TBTA Trk Surv - 

1991 PA IMty km - 2&3 axles 
1991 PA bdty km - k ules 

w uln 

lW1 PA Qaity Suw - w ules 

198B TBTA Irk krv - 

1991 PA CMty Suw - 4+ axles 
1491 PA Qlldty km - 2&3 ax(es 

4+ axles 

lW1 PA Cadty Surv - 4+ ules 

1988 TBTA Trk Surv - 

1991 PA Wty Suw - 2&3 axles 
1Wl PA Qdty Surv - 4+ ules 

263 

1991 PA Cndty Suw - tu uLes 

ula 

lW1 PA Wty Surv - 4+ ules 

198B TBTA Trk Sun - 

lW1 PA Cndty Surv - 2&3 axles 
1991 PA Cdty SUW - I+ axles 

c* ula 

19B8 TBTA Trk Surv - W,C+ule 

1988 TBTA Trk Surv - 

19U TBTA Trk Sun - W,L+ule 
1988 TBTA Trk Surv - 2&3;4+ule 

2&3,4+utr 

198B TBTA Trk Sun - 2&3 ules 

1988 TBTA Trk Surv - 2&3~4++ule 
1988 TBTA Trk Surv - W.4*ule 
198U TBTA Trk SW-V - ZU,C+ule 
1988 TBTA Trk Surv - W,L+ule 
1988 TBTA Irk Surv - ZU,C+ule 
1988 TBTA Trk Surv - 2&3,4+ule 
198B TBTA Trk Sun - W,C+ule 

1.0 3.0 0 20 0 10 0 
1.0 3.0 0 20 0 0 0 1 
1.0 3.0 SO 50 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 20 20 0 1 0 0 
1.0 3.0 30 50 0 0 0 1 
1.0 3.0 20 20 0 1 0 0 
1.0 3.0 20 20 0 0 0 1 
1.0 3.0 20 20 0 10 0 
1.0 3.0 0 20 0 0 0 1 
1.0 3.0 0 20 010 0 
1.0 3.0 0 20 0 0 0 1 
1.0 3.0 0 20 0 10 0 
1.0 3.0 0 20 0 0 01 
1.0 3.0 0 20 010 0 
1.0 3.0 0 20 0 0 1 0 
1.0 3.0 50 50 a 1 0 0 
1.0 3.0 50 50 0 0 0 1 
1.0 3.0 30 30 0 1 0 0 
1.0 5.0 50 30 a 0 0 i 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 '50 50 0 1 0 0 
1.0 3.0 50 50 0 a 0 1 
1.0 3.0 50 50 0 1 0 1 
1.0 3.0 50 50 0 1 0 1 
1.0 3.0 50 50 0 1 0 1 
1.0 3.0 50 50 0 1 0 0 
1.0 5.0 50 50 0 0 0 1 
1.0 3.0 50 50 0 1 0 0 
1.0 3.0 50 50 0 0 0 1 
1.0 3.0 50 50 0 1 0 0 
1.0 3.0 50 50 0 0 0 1 
1.0 3.0 50 so 0 1 0 0 
1.0 3.0 50 50 0 0 0 1 
1.0 3.0 30 50 0 1 0 1 
1.0 3.0 20 20 0 1 0 1 
1.0 3.0 50 50 0 1 0 1 

OD Dataset PM Time Period 

1.0 3.0 50 50 0 1 0 1 
1.0 3.0 30 50 0 1 0 1 
1.0 3.0 50 50 0 1 0 1 
lI0 3.0 zo 30 0 1 0 1 
1.0 3.0 30 50 0 10 1 

lW1 PA Cadty Surv - W ules 
1991 PA Wty km - 4+ uhs 
lW1 PA Cadty Surv - 2L3 ules 
1991 PA Wtj Burv - 4+ axles 
lW1 PAbltySurv - W axles 
1991 PA Qtdty Surv - 4* ules 
1991 PA Wty Surv - 2&3 ules 
1991 PA Wty Sun - L+ ules 
lW1 PA Qdty Surv - 2&3 ules 
1991 PA Wty Surv - 4* ules 
lW1 PA Wty furv - Z&S ules 
lW1 PA Wty Surv - 223 ules 
1991 PA Wty Surv - 4* axles 
lW1 PA Wty Surv - 2&S axles 
1991 PA Wty Surv - 2&3 ules 
lW1 PA Wty Swv - I+ ules 
lW1 PA Wty Surv - ZL3 uln 
lW1 PA Wty Surv - W ules 
1991 PA Cndty Surv - 4+ axles 
lW1 PA C&&y Surv - 2&3 axles 
1991 PA Wty Surv - 4* utu 

1991 PA Wty Surv - 263 ules 

1.0 3.0 30 30 0 10 0 
1.0 3.0 20 20 0 0 0 1 
1.0 3.0 0 20 0 10 0 
1.0 3.0 0 20 0 0 01 
1.0 3.0 0 20 0 10 0 
1IO 3.0 0 20 0 0 0 1 
1.0 3.0 50 50 0 10 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 20 20 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 20 20 0 1 0 0 
1.0 3.0 20 20 0 10 0 
1.0 3.0 0 20 0 0 01 
1.0 3.0 0 20 0 10 0 
1.0 3.0 0 20 0 10 0 
lIti 3.0 0 20 0 0 01 
1.0 3.0 0 20 0 10 0 
1.0 3.0 50 50 0 10 a 
1.0 3.0 50 50 0 0 0 1 
1.0 3.0 38 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 0 10 0 

19 
3 

151 
91 

115 
106 
39 
16 
19 
6 

12 
6 

1: 

9 
430 

1120 
158 
130 
117 
97 

220 
381 
140 

:: 
190 

72: 

:: 
13 

B2S 
232 
130 

2: 
260 
180 
500 

80 
180 

:: 
2 

f 

3: 
31 

103 
145 

12 
12 
3 

: 

; 
158 
a52 

2 
130 

Ape-2 



I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
i 

23 W Bridge - EB BroN-ulitestw 
24 W Bridge - EB Throgs Neck Br. 
ii5 W Bridae - EB Throw Neck Br. 

lW1 PA wty Surv - L+ ula 1.0 
lop1 PA wty surv - 2U rxlcr 1.0 
1991 PA wty furv - c+ axles 1.0 

(I) 
00 
n 
IO 
a 
w 
00 
0 
x) 
w 
00 
n 
x) 
3 
w 
a, 
3 
30 
00 
00 
30 
w 

01 
01 
0-f 
01 
OT 
Of 
01 

ii 
01 
01 
OT 
OT 
01 
OT 
01 
01 
01 
01 
Of 
01 
01 
Of 
OT 
Of 
Of 
01 
01 
01 
01 
of 
01 
01 
01 
OT 
OT 
01 
Of 
DT 
OT 
01 
01 

51 
150 
190 

iii 
510 
243 

15 
977 
275 
271 

17 
951 
267 
210 
100 
COO 
400 
270 
760 
120 
270 

26 Yestcheiter - 187 
27 W Bridge - EB 
28 Bronx --toner81 
29 1. Madwttan 
30 N. Mtiattm 
31 Others 
32 Others 
33 Triborough Br. 
34 triborough Br. 

Triborough Br. 
Triborwgh Br. 
Triborwgh Br. 
Triborough Br. 
Triborough Br. 
Triborough Br. 
Triborough Br. 
N. Mdmttn 
N. Mtirttm 
Others 
Others 
Bronx-Yhitatone 
Bronx-Whitestone 
Bronx-Wlhi tntw 
Bronx-Uhitatone 
Throgs Neck Br. 
Throgs Neck Br. 
Throgs Neck Br. 
Throgs Neck Br. 

19M TBTA frk Surv - 2&3,4+rxle 1.0 
19m TBTA Trk Surv - ZU,C+ule 1.0 
198B TBTA Irk Surv - 2&3,4+mxlr 1.0 
19s TBTA Trk Surv - 2&3 axles 1.0 
1986 TBTA irk Suw - C+ axles 1.0 

3.0 so 50 0 1 0 1 
3.0 so 50 0 1 0 1 
3.0 50 50 0 1 0 0 
3.0 so 50 0 0 0 1 
3.0 so 50 0 1 0 0 
3.0 so 50 0 0 0 1 

1988 TBTA frk Surv - 2&3 axles lI0 
1988 TBTA Irk Sun - L* axles 1.0 
1986 TBTA Trk Surv - 20 uln 1.0 3.0 so 50 0 1 0 0 

3.0 so 50 0 0 0 1 1988 TBTA Irk Sun - I+ axles lib 
196B TBTA irk Surv - 2U axles 1.0 
1988 TBTA Trk Surv - C* axles 1.0 
1988 TBTA Trk Surv - 2U,L+uLe 1.0 
19&3 TBTA Irk Surv - 2&3,4*ule 1.0 
198B TBTA Trk Surv - 2&3,4+ule 1.0 
1988 TBTA Trk Sun - 2&3,C+ule 1.0 
lm TBTA frk Surv - 2&3;4+ule 1.0 
1988 TBTA irk Surv - ZUA*ule 1.0 
1968 TBTA frk Surv - 2&3~1*ule 1.0 
1988 TBTA frk Surv - 2&3,C+axle 1.0 

35 lriborough Br. 
36 Triborowh Br. 
37 uestchester - I87 
38 Mdmttm - general 
39 W Bridge - EB 
40 Bronx - General 
41 Uestchestar - I87 
42 GU Bridge - EB 
43 mdmttn - general 
44 Bronx - General 

3.0 so 50 0 i - 
3.0 so 50 0 0 8 ! 
3.0 30 50 0 1 0 1 
3.0 20 20 0 1 0 1 
3.0 50 50 0 1 0 1 
3.0 50 50 0 1 0 1 
3.0 30 50 0 1 0 1 
3.0 50 50 0 1 0 1 
3.0 20 30 0 1 0 1 
3.0 30 50 0 1 0 1 

1.0 3.0 40 40 1 0 0 o- 
1.0 3.0 40 40 0 1 0 0 
1.0 3.0 20 20 0 0 0 1 
1.0 3.0 Lo 10 1 0 0 0 
1.0 3.0 40 CD 0 100 
1.0 3.0 40 40 0 0 1 0 
1.0 3.0 4o 50 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 60 60 0 1 0 0 
1.0 3.0 60 60 0 0 0 1 
1.0 3.0 150 150 1 1 0 0 
1.0 3.0 150 150 1 1 0 0 

150 
549 
301 
100 
476 

1 All Origins Bronx-Wtestom 
2 All Origins Brofu-llhitestone 
3 ALL Origin8 Bronx-Utitntom 
4 All Origins Throgs Neck Br. 
5 All Origins Throgs Neck Br. 
6 All Origins Throgs Neck Br. 
7Bronx-~ite8tone All Destinations 
8 Bronx-Uhitestone All Destinationa 
9 Throgs Neck Br. All Destinationa 

10 Throgs Neck Br. All Destinations 
11 All Origins Nat's Point 
12 Nmt's Point All Oestinatims 
13 Lone 1-1D458,63,66,71A11 Destimiom 
14 Lone 2-1D466.67.69.7OAll Destinations 

TBTA toll datr 6/91 - vu* 
TBTA toll 6tr 8191 - 2&3 ule 
TBTA toll date O/91 - 4* ules 
TBTA toll datr 8/91 - VM 
TBTA toll drtr 8/91 - W axle 
TBTA toll datm VP1 - 4* ula 
TBTA toll 6ta W91 - W ule 
TBTA toll data U9l - 4+ ules 
TBTA toll data UP1 - W ulc 
TBTA toll data 8/91 - C+ axles 
Nwitas Point Access St&&y 
tknt's Point Access Study 
Bronx Tmck Route St&y 
BronxTmckRoutrStub/ 
BronxTtukRoutrStudy 
BronxTrukRouteStrdy 
BrofuTrukRoutrStudy 
BronxTruckRoutrStudy 
BronxTruckRwtrStudy 
BronxTrukRouteSt~ 
BrwuTruckRouteStdy 
BrmxTruckRouteStdy 
Brom Truck Route St&y 
BronxtrukRoutcstu& 
Bronx Truck Route St&y 
Bronx Truk Rwte St&y 
Brorulruck Route Study 
Bronx Truck Rwte Stdy 

534 
615 
n7 
750 
841 

1500 
1500 

1.0 3.0 50 50 0 10 1 
1.0 3.0 Lo 10 0 1 0 1 

680 
1100 

15 zale 3 - lD&4;nW 
16 tone 6 - 10153 
17 fom 7 - lD457 
182one 8.lD4a 
1920ne 9-10462 
202onelO-10461 
212mell-lD465 
22 2one 12 - 10152 
23 Zone 13 - loL56 
24 2~18 14 - 10459 
252ar15 -10172 
26 2oin 16 - 10451 
27 Zom 17 - lD455 
21 zone19 - lD415 
292one20-10454 
30 All Origins 
31 All Origins - 
32 All Origins 
33 AL1 Origins 
34 All Origins 
35 ALL Origins 
36 ALL Origins 
37 All Origins 
38 All Origins 
39 All Origins 
40 All Origins 
41 All Origins 
42 All Origin 

All Destinations 
All Destinations 
All Destinrtiom 
All OcrtiMtiCm 
All DurtiNtiOm 
All DntfNtiOm 
All Destination8 
All DestiNtimr 
All DntiNtiOfm 
All DcrtiNtiaU 
All DntiNtiaP 
All DIItiNtionr 
All DartiNtion 
All Dastinatias 
All Destination Bronx Truck Route Study 
Zam l-lD458,63,68,71Bronx Truck Rout. St&y 
tone 2-lD466,67,69,7DBronx Tmck Rwte Study 

1.0 3.0 6D 80 0 1 0 1 
1.0 3.0 150 150 0 1 0 1 
1.0 3.0 2DO 200 0 1 0 1 
1.0 3.0 2OD 200 0 1 0 1 920 

250 
300 

80 
COD 

s'jti 
600 
750 
400 

1.0 3.0 m m 0 1 0 1 
1.0 3.0 8D 80 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 90 90 0 1 0 1 
1.0 3.0 150 150 0 1 0 1 
1.0 3.0 8D 8D 0 1 0 1 
1.0 3.0 100 im 0 1 0 1 
1.0 3.0 150 150 0 1 0 1 
1.0 SIO 90 90 0 1 0 1 
1.0 3.0 130 13D 0 1 0 1 
1.0 3.0 90 90 0 1 0 1 
1.0 3.0 50 50 0 1 0 1 
1.0 3.0 4D 40 0 1 0 1 
1.0 3.0 20 Lo 0 1 0 1 
1.0 3.0 150 150 0 1 0 1 
1.0 3.0 200 tm 0 1 0 1 

710 
400 

1g 

7!!i 
1064 
920 
250 
300 

zone 3. lD464,75 BroiuTruckRwteStu&y 
tam 6.lD453 Bronxlruk Route St&v 
zone 7- lD457 BronxTrukRoute Stud; 
zom I-lD4a Bronx Truck Rwte Stdy 
2Wle 9-10462 BrDnr 1-k Rwtrftucly 
ZmelO-10461 Bronx Truck Route St&y 
Zonell-lD465 Bronx Truck Rwte Study 
Zone12 - lW52 Bronx Truck Rwtc Stdy 
Zone 13 - lD456 Brorulruck Rwtc St&y 
tone 14 - 10459 Bronx Truck Route Study 
zone 15 - lD4R Bronx Truck Route Study 

1.0 3.0 200 200 0 1 0 1 
1.0 3.0 70 ID 0 1 0 1 
1.0 3.0 80 80 0 1 0 1 
1.0 3.0 3D 50 0 1 0 1 
1.0 3.0 90 90 0 10 1 

80 
400 

1.0 3.0 150 150 0 1 0 1 
1.0 3.0 BO 6D 0 1 0 1 
1.0 3.0 100 im 0 1 0 i 

5’52: 
600 

AppA3 



IT 43 All Origins 
07 44 All Origins 
01 45 All Origins 
31 46 All Origins 
IT 47 All Origins 
31 48 All Origins 
01 49 All Ori&M 
01 50 Ntmt"s Point 
31 51 All Origins 
31 52 1. Manhattan 

01 
Of 
01 
01 
01 
01 
al 
01 
01 
01 
03 
01 
01 
Of 
OT 
01 
OT 
OT 
OT 
01 
01 
OT 
OT 
of 
01 
01 
01 
01 
01 
Of 
01 
01 
01 
01 
01 
01 
OT 
DT 
OT 
OT 
01 
OT 
OT 
OT 
01 
01 
01 
01 
01 
01 
OT 
01 

1 All Origins Bronx-Uhitestme 
2 All Origins Bronx-Uhittstom 
3 All Origins Bronx-lhitestone 
4 All Origins Throgs Neck Br. 
5 All Origins fhrogs Neck Br. 
6 All Origin8 Throgs Neck Br. 
7Brau-Hitsstone All DeStiNtions 
8 Bronx-Whitestone All DestiMtions 
9 Throgs Neck Br. All Oestinrtions 

10 Throgs Neck Br. All DestiMtians 
11 All Origins Nmt@s Point 
12 Nunt’s Point All Destinrtions 
13 Zone l-10458,63,68,71All DestiNtions 
14 Zom 2.lG466,67,69,7DAll OeStiMtiofm 
152me 3.lD464.75 
16 Zone 6 - lD453 
17 zone 7 - 10457 
182aw 8.lo60 
192one 9.lD462 
202orlelO-10461 
212me11-10465 
22 Zone12 - 10452 
23 zone 13 - 10456 
24 tar 14 - lD459 
252onel5 -1D472 
26 Zone 16 - 10551 
27 Zone17 - 10155 
282one19-lD4TJ 
29 zme 20 - 10154 
30 All Origins 
31 All Origins 
32 All Origins 
33 All Ori&s 
34 All Oriains 
35 All Origins 
36 All Origins 
37 All Origins 
38 All Origim 
39 All Origins 
4D All Origins 
41 All Origins 
42 All Origins 
43 All Origins 
44 All Origins 
45 All Origins 
46 All Origins 
47 All Origins 
48 All Origins 
49 All Origins 
50 Hmt8s Point 
51 All Origins 
52 N. Manhattan 

Zone 16 - lD451 
z#r 17 - lD455 
zons 19 - 104TJ 
zone 20 - 10454 
NE Thrwey 
NE Thrwsv 
lNnt*r Point 
All DestiMtions 
N. Mmhrttrn 
All DestiMtions 

TBTA toll date 8/91 - vsns 
TBTA toll dsts 8191 - 2&S ulc 
TBTA toll data S;Ol - 4+ ules 
TBTA toll data d/91 - VW 
TBTA toll date 8/91 - 223 ulr 
TBTA toll Ltr O/91 - I+ ules 
TBTA toll &tr U/91 - 2&3 ule 
TBTA toll dsta (I/91 - I* ules 
TBTA toll dat8 B/91 - 223 ule 
TBTA toll data I/91 - C+ axles 
Nvltas Point Access Study 
Ntmtls Point Access Study 
BronxTruckRwteStdy 
Bronx Truck Rwtestdy 

All DeStiNtimS BroruTrukRouteStudy 
All DestiMtions Brmx Truck Route St* 
All DeStiNtiON Bronx Truck Rwte Study 
All DntiNticim Brmx Truck Rwte St&y 
All DestiMtions Bronx Truck RwteStdy 
All Destinrtions BronxTrukRwteStdy 
All DeStiMtion@ Bronx Truk Rudest&y 
All DatiNtiOm BronxTrukRouteStUdy 
All DIItiNtiOm Bronx Truck Rwte St&y 
Al 1 DestiMtions BrfmxTrukRouteStudy 
All DIItiMtiOnS BrorutTruckRouteStdy 
All bestinrtiom BronxTrukRouteftdy 
All Oestirutions BronxTruckRouteStudy 
All DestfMtiON BronxTrukRauteStudy 
All DatiMtiw BrcuucTrukRouteStur)y 
tons l-lD458,63,68,7lBro Truck Route St&y 
Zone t-10466.67.69.7DBrau Truck Route St&v 

Brau 1-k Route St* 
Bronx Truck Route Study 
Bronx Truck Rwtc Study 
Bronx Truck Rwte StUy 
NYS TRRWGHUAY DATA 
NYS THRCUGNWY DATA 
Sense of Hcwy Flows 
Smse of Nervy Flous 
Intuition sbwt truck flous 
Intuition rbwt truck flous 

l-0 3.0 150 150 0 1 0 1 
1.0 3.0 90 90 0 1 0 1 
1.0 3.0 lj, 130 0 1 0 1 
1.0 3.0 w 90 0 1 0 1 
1.0 3.0 37 37 0 1 0 0 
1.0 3.0 CL 44 0 0 0 1 
1.0 3.0 0 200 0 0 0 1 
1.0 3.0 0200 0 0 0 
1.0 

1 
3.0 0 200 0 1 0 

1.0 
1 

3.0 0 200 0 1 0 1 

CIT -- Dataset Middav Tie Period 

zone 3*1Dd;75 Bronx Truck Route Sth 
Zorw 6.lD453 Bronx Truck Route stdy 
zone 7-10157 Bronx Truck Route St&y 
zone I-1046D BraucTrukRouteStudy 
zan 9-W& BrafuTruckRouteStudy 
ZalelO-lG441 Bronx Truck Rwtr StWy 
zorw, 11 -1D465 Brow Turk Rwte Stdy 
taa 12 - 10452 BranxTruckRouteStdy 
zone13 - lD456 Bronx Truk Rwte St&y 
tar 14 l lD459 Bronx Truck Route Study 
zone15 - 10472 BronxTruckRouteSt~ 
20~ 16 - lD451 BroruTrukRouteStdy 
zone 17 - 10455 Bra-w Truk Rwte StWy 
zone19 - 10475 BronxTruck RouteStudy 
z-20 - lD454 BronxTrukRouteStdy 
NE Thmay NYS THRWGHUAY DATA 
NE Thruway NYS TNRCUGHWY DATA 
Hmt@s Point Sense of nervy Flan 
All Destinrticns Sense of nervy Flows 
N. Mtiattan Intuition about truck flows 
All DestiMticns Intuition sbwt truck flous 

1.0 3.0 40 40 1 0 0 0 
1.0 3.0 40 40 0 1 0 0 
1.0 3.0 20 20 0 0 0 1 
1.0 3.0 LO 40 1 0 0 0 
1.0 3.0 CO 40 0 1 0 0 
1.0 3.0 co CO 0 0 0 1 
1.0 3.0 4G CO 0 10 0 
1.0 3.0 3D 30 0 0 0 1 
1.0 3.0 60 60 0 1 0 0 
1.0 3.0.60 60 0 0 0 1 
1.0 3.0 150 150 1 10 0 
1.0 3.0 150 150 1 10 0 
1.0 3.0 so 50 0 1 0 1 
1.0 3.0 Lo 40 0 1 0 1 
1.0 3.0 w) 80 0 1 0 l-* 
1.0 3.0 150 150 0 1 0 1 
1.0 3.0 2m 200 0 1 0 1 
1.0 3.0 200 tm 0 1 0 1 
1.0 3.0 ID m 0 1 0 1 
1.0 3.0 6G 80 0 1 0 1 
1.0 3.0 30 M 0 1 0 1 
1.0 3.0 90 90 0 1 0 1 
1.0 3.0 150 150 0 1 0 1 
1.0 3.0 aG 8D 0 1 0 1 
1.0 3.0 100 100 0 1 0 1 
1.0 3.0 150 150 0 1 0 1 
1.0 3.0 9G 90 0 1 0 1 
1.0 3.0 13D 130 0 1 0 1 

90 0 1.0 3.0 w 1 0 
1.0 3.0 50 50 0 1 0 : 
1.0 3.0 Lo CO 0 1 0 1 
1.0 3.0 20 50 0 1 0 1 
1.0 3.0 150 150 0 1 0 1 
1.0 3.0 200 200 0 i 0 i 
1.0 3.0 2m 200 0 i 0 1 
1.0 3.0 70 70 0 1 0 1 
1.0 3.0 8D 110 0 1 0 1 
1.0 3.0 3D 3D 0 1 0 1 
1.0 3.0 w 90 0 1 0 1 
1.0 3.0 150 150 0 1 0 1 
1.0 3.0 8D UG 0 1 0 1 
1.0 3.0 100 100 0 1 0 I 
1.0 3.0 150 150 0 1 0 1 
1.0 3.0 w w 0 1 0 1 
1.0 3.0 13D 13D 0 1 0 1 
1.0 3.0 w w 0 1 0 1 
1.0 3.0 52 52 0 1 0 0 
1.0 3.0 81 ei 0 0 0 i 
1.0 3.0 0200 0 0 0 1 
1.0 3.0 0 200 0 0 0 1 
1.0 3.0 0 200 0 1 0 1 
1.0 3.0 0200 0 1 0 1 

750 
LOO 
710 
coo 
610 
7% 

0 
0 
0 
0 

:; 
318 
130 
609 
681 
528 

tit 

2:; 
2240 
lop0 
1760 

130 
1200 
17DO 
1470 
400 
480 
130 
640 

1200 
510 
960 

1200 
640 

1140 
640 

lD90 
1760 

130 
1200 
1700 
147D 
400 
400 
130 
640 

1200 
510 
960 

1200 
t-40 

1140 
640 
852 

1118 
0 

i 
0 
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I 
I 
I 
1 
I 
I 
1 
I 
1 
I 
I 
I 
I 
-I 
I 
I 
I 
I 
I 

-Jr 
IT 
01 
OT 
'11 
JT 
IT 
Of 
01 
IT 
31 
01 
01 
01 
Of 
01 
01 
01 
01 
Of 
01 
01 
01 
Of 
01 
Of 
M 
01 
01 
M 
OT 
M 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
M 
01 
M 
01 
Of 
01 
01 

1 All Origins Brw-Uhitestone 
2 All Origins Bronx-Uhitestw 
3 All Origins Bronx-Uhitestw 
4 All Origins Throgs Neck gr. 
5 All Origins Throgs Neck Br. 
6 All Origins fhrogs Neck Br. 
7 Brw-tiittcstw All Destinetiw 
8 Bronx-Ulitestw All DeStiNtiW 
9 Throgs Neck Br. All Destinstiw 

10 Throgs Neck Br. All DeStinetiw 
11 All Origins Hvltls Point 
12 Hmt'r Point All DestiMtiW 
13 2w l-lO458,63,68,7lAll DestiNtiW 
14 2w 2.10466,67,69;70All Destinetiw 
152~ 3. 10664.75 All DestiNtiw 
16 2w 6 - 104S3v 
17 2w 7 - 10457 
182w a-lD46D 
192w 9.lO462 
202w 10-10461 
212wll-lD465 
22 tw 12 - 10452 
23 2~13 - lot56 
24 2w 14 - 10459 
25tw15 -1O472 
26 2~16 - 10451 
27 2w 17 - lO455 
282wl9- 10473 
292w2O-lO454 
u) All Origins 
31 All Origins 
32 All Origins 
33 All Origirrr 
34 All Origins 
35 All Orfgfnr 
36 All Origins 
37 All Origins 
38 All Origins 
39 All Origins 
CO All Origins 
41 All Origins 
42 All Ori&m 
43 All Oriains 
44 All Ori& 
45 All Origins 
46 All Origins 
47 All Origins 
48 All Origine 
49 All Origins 
50 Hvltgs Point 
51 All Origins 
52 1. Mtirttan 

All Destinetiw 
All Destinetiw 
All DeStiMtiW 
All Destinetiw 
All DeStiMtiW 
All DestiMtiw 
All DeStiMtiW 
All DutiNtiW 

All DatfMtiW 
All DestiNtiw 
All DutiNtiW 

All DestiNtiW 
All DeStiNtiW 
All DatiNtiW 

TBTA toll data 8/91 - vans 
TBTA toll dets 8/91 - 283 l xle 
TBTA toll detr 8/91 - 4+ axles 
TBTA toll dstr b/91 - VII% 
TBTA toll data 8/91 - 2&3 axle 
TBTA toll deta 8/91 - 4+ rxles 
TBTA toll detr 8/91 - 283 rxle 
TBTA toll dets 8/91 - I* axles 
TBTA toll data 8/91 - 2U ule 
TBTA toll dete 8/91 - I+ axles 
Nmt's Point Access Stuc& 
Hmt's Point Access St&y 
Brw Truck Route St&y 
Bronx Truck Route St&y 
Bronx Truck Rwte St* 
Bronx Truck Rwte Study 
Bronx Truck Route Stdy 
Bronx Truck Route Study 
Bronx Truck Route St&y 
Bronx Truck Rwte Study 
Bronx Truck Route Study 
Bronx Truck Rwte Study 
Brom Truck Rwte Study 
Bronx Truck Rwte St&y 
Bronx Truck Rwte StUy 
BronxTruckRwteStudy 
Bronx Truck Rwte St&&y 
Bronx Truck Rwte St&y 
Bronx Truck Route St&y 

2w l-lD458,63,68,7lBronr Truck Rwte Study 
Zw 2-lO466,67,69,7OBrau Truck Rwte Stdy 
2w 3. 10464,75 Bronx Truck Rwte Study 
2w 6-10153 Bronx Truck Route Stdy 
tw T-m457 Bronx Truck Rwte St&y 
2w a-louo BrmxTruckRaneStdy 
tw 9-10162 Bronx Truck Rwtr Study 
2w lo-10461 Bronx Truck Rwte SW&v 
2w 11-10465 
2w 12 - lO452 
2~13 - 10156 
2wl4 - 10459 
2w15 - 10472 
Lw 16 - lO451 
2w 17 - lO455 
tw19 - 10473 
2w 20 - lO454 
NE Thruney 
NE Thrwey 
Hunt's Point 
All Destirutiw 
N. Mlnhottn 
All DeStiNtiW 

Bronx Truck Rwte Stud; 
BronxTruckRauteStuc& 
Bronx Truck Route StUy 
Bronx Truck Rwte Study 
Bronx Truck Rwte Study 
Brm Truck Route Stub/ 
Brau Truck Route Stdy 
Bronx Truck Route StMy 
Bronx Truck Route St&f 
NY0 TNRQWirmAY DATA 
NYS TNRCUHUAY DATA 
Some of nervy Flous 
Sense of nervy Flous 
Intuition ebwt truck flow 
Intuition &out truck flous 

LV Dataset AM Time Period 

LV 148831 Bronx Cnty traffic comt - vens 
LV 248831 Bronx Cnty traffic comt-others 
LV 3 -48831 Bronx Cnty traffic comt - arts 
LV 4-48831 Brom Cnty traffic ccmt-others 
LV 5 10520 Brmx Cnty trrffic Comt - vens 
LV 6 10520 Bronx Cnty traffic cant-others 
LV 7 -10520 Bronx Cnty traffic comt - vens 
LV 8 -10520 Bronx Cnty traffic mm-others 
LV 17 10180 Broru Cnty traffic count - vu0 
LV ia lolaa Bronx Cnty traffic cant-others 

OT Dataset PM Time Period 

1.0 3.0 40 CO 1 0 0 0 
1.0 3.0 LO 40 0 1 0 0 
1.0 3.0 20 20 0 0 0 1 
1.0 3.0 co 40 1 0 0 0 
1.0 3.0 40 CO 0 10 0 
1.0 3.0 40 LO 0 0 0 1 
1.0 3.0 40 CO 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 60 60 010 0 
1.0 3.0 60 60 0 0 0 i 
1.0 3.0 150 150 1 1 0 0 
1.0 3.0 150 150 1 1 0 0 
1.0 3.0 50 50 0 1 0 1 
1.0 3.0 LO 40 0 1 0 1 
1.0 3.0 80 80 0 10 1 
1.0 3.0 150 150 0 1 0 1 
1.0 3.0 200 200 0 1 0 1 
1.0 3.0 200 200 0 1 0 1 
1.0 3.0 10 70 0 1 0 1 
1.0 3.0 80 8D 0 1 0 1 
1.0 3.0 . 30 30 0 1 0 1 
1.0 3.0 90 90 0 1 0 1 
1.0 3.0 150 150 0 1 0 1 
1.0 3.0 80 80 0 1 0 1 
1.0 3.0 loo 100 0 1 0 1. 
1.0 3.0 IS0 150 0 1 0 1‘ 
1.0 3.0 90 90 0 1 0 1 
1.-O 3.0 130 130 0 1 0 1 
1.0 3.0 90 90 0 1 0 1 
1.0 3.0 50 50 0 1 0 1 
1.0 3.0 40 LO 0 1 0 1 
1.0 3.0 20 CO 0 1 0 1 
1.0 3.0 150 150 0 1 0 1 
1.0 3.0 200 200 0 1 0 1 
1.0 3.0 200 200 0 10 1 
1.0 3.0 70 70 0 1 0 1 
1.0 3.0 80 80 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 w 90 0 1 0 1 
1.0 3.0 150 150 0 1 0 1 
1.0 3.0 80 80 0 1 0 1 

3.0 100 100 0 1 
::: 3.0 150 150 0 1 L? : 
1.0 3.0 90 90 0 10 1 
1.0 3.0 130 130 0 1 0 1 
1.0 3.0 90 90 0 1 0 1 
1.0 3.0 22 22 0 10 0 
1.0 3.0 106 106 0 0 0 1 
1.0 3.0 0 200 0 0 0 1 
1.0 3.0 0 200 0 0 0 1 
1.0 3.0 0 200 0 1 0 1 
1.0 3.0 0 200 0 10 1 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

::: 
1.0 

3.0 30 30 1 0 0 0 
3.0 30 30 0 1 0 1 
3.0 30 30 1 0 0 0 
3.0 30 30 0 1 0 1 
3.0 30 30 10 0 0 
3.0 30 30 0 1 0 1 
3.0 30 30 1 0 0 0 
3.0 30 Jo 0 1 0 1 
3.0 80 80 1 0 0 0 
3.0 60 60 0 10 1 

250 
8W 
493 
190 
913 

1024 

it: 

E 
2380 
2380 
1160 
1870 

140 
1280 
1800 
1560 

c30 
510 
140 
680 

1280 
540 

1020 
1280 
680 

1210 
680 

1160 
187D 

140 
1280 
1800 
1560 
430 
510 
140 
680 

1280 
540 

1020 
1280 
680 

1210 
680 
458 
787 

0 
0 
0 
0 

18D 
130 
180 
130 
170 
120 
170 
120 

E 
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I - 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

LV 
LV 
LV 
LV 
LV 
LV 
LV 
LV 
LV 
1v 
LV 
LV 

:; 
LV 
LV 
LV 
LV 
LV 
LV 
LV 
LV 
LV 
LV 

19 -1OlBO 
20 -1OlBD 
21 10190 
22 1OlW 
23 -10190 
24 -10190 
25 1024D 
26 1024D 
27 -10240 
28 -1024D 
291D930 
3OlWM 
31 -10930 
32 -10930 
331m 
34189W 
35 -1B9DO 
36 -189w 
97 11&D 
98 11860 
w -11660 

100 -1la6D 
101 au2D 
102 an20 

:y' -lDs-882D 104 -8820 
LV lD54B5W 
LV 10648590 
LV 107 -4a5w 
LV m-48590 

:'v 10949560 110 4956D 
:i 111 112 -49560 -4956D 

LV 113 50131 
LV 114 50131 
LV 115 -50131 
LV 116 -50131 
LV 117 lD3BD 
LV ii8 i0380 
LV 119 -1DsBD 
LV 120 -ma0 
LV 121 9BlO 
LV 122 9810 
LV 123 9312 
LV 124 9312 
LV 125 -4%10 
LV 126 -40610 
LV 127 49610 
LV 12B 4%10 
LV 143 11930 
LV 144 llput 
LV 145 1193D 
LV 146 -1193D 
LV lb7 -11930 
LV 148 -11930 
LV 149 ma50 
LV 150 ma50 
LV 151 lDB50 
LV 152 -1DB50 
LV 153 -1DB50 
LV 154 -1Da5D 
LV 155 llD2D 
LV 1% llD20 
LV 157 llD2D 
LV is8 -1i~2~ 
LV 159 -11020 
LV 160 -11020 
Lv 161 11962 

Bronx Cnty traffic comt - vans 
Bronx Cnty traffic cant-others 
Bronx Cnty traffic comt - VSM 

Bronx Cnty traffic comt-others 
Bronx Cnty traffic comt - VSN 

Bronx Cnty traffic comt-others 
Bronx Cnty traffic cotnt - vans 
Bronx C!lty traffic comt-others 
Bronx Cnty traffic comt - VSM 
Bronx Cnty traffic comt-others 
Bronx Cnty traffic comt - vans 
Broru Cnty traffic cant-others 
Bronx Cnty traffic eomt - vans 
Bronx Cnty traffic comt-others 
Bronx Cnty traffic cant - vens 
Bronx Cnty traffic comt-others 
Bronx Cnty traffic comt - vam 
Bronx Cnty traffic cant-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic count-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic cant-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic count-others 
Bruu Cnty traffic comt - vans 
Bronx Cnty traffic comt-others 
Bronx Cnty trsffic comt - vans 
Brau Cnty traffic camt-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic court-others 
Bronx Cnty traffic ant - vana 
Bronx Cnty traffic eomt-others 
Oronx Cnty traffic cant - vans 
Brau Cnty treffic cant-others 
Bronx Cnty traffic comt - vans 
Erau Cnty traffic eomt-others 
Bronx Cnty traffic comt - vana 
Brmx Cnty traffic cant-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic cant-others 
Brmx Cnty traffic comt - vans 
Brau Cnty traffic cant-others 
Bronx Cnty traffic comt - vsns 
Bronx Cnty traffic comt-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic comt-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic cant-others 
Bronx Cnty traffic ant - vans 
Bronx Cnty traffic comt-others 
CgE grfd cnts-Beach/Taylor EB 
CBE gmd cnts-BeschITaylor EB 
CBE grd cnts-Beach/Taylor EB 
CBE gmd ma-Besclvfaylor UB 
CUE gmd cnts-Beach/Teylor W 
CM gmd cnts-Beach/Taylor m 
Hunt8 Point Stdy -Bruckner EB 
Hum Point StdV *Bruckner EB 
Htnts Point St* -Bruckner EB 
Nrnta Point St&y -Bruckner m 
Nmts Point St&y -Bruckner UB 
Hmta Point Stdy -Brucknsr W 
Hunts Point Stdy -Sheridan NB 
Hmts Point Stdy -Sheridan NB 
Nmts Point St* -Sheridan NB 
Hunts Point St* -Sheridan SB 
Hmts Point St&y -Sheridan $8 
Hunts Point Stdy -Sheridan SB 
NYSDOT $1 EB -CBE Extension 

m-A-6 

1.0 3.0 80 80 1 0 0 0 
1.0 3.0 a 60 0 10 1 
1.0 3.0 90 90 1 0 0 0 
1.0 3.0 a a 0 101 
1.0 3.0 00 90 10 0 0 
1.0 3.0 a a 0 1 0 1 
1.0 3.0 100 100 1 0 0 0 
1.0 3.0 70 70 0 1 0 1 
1.0 3.0 100 100 1 0 0 0 
1.0 3.0 70 70 0 10 1 
1.0 3.0 110 110 1 0 0 0 
1.0 3.0 Ba BO 0 1 0 1 
1.0 3.0 110 110 1 0 0 0 
1.0 3.0 m BD 0 1 0 1 
1.0 3.0 90 90 1 0 0 0 
1.0 3.0 a a 0 10 1 
1.0 3.0 90 90 1 0 0 0 
1.0 3.0 a a 0 10 1 
1.0 3.0 50 50 1 0 0 0 
1.0 3.0 340 340 0 1 0 1 
1.0 3.0 80 80 1 0 0 0 
1.0 3.0 220 220 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 . 30 30 0 1 1 0 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1'. 
1.0 3.0 60 60 I 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 101 

::i i:8 3: ii i 0 1 0 0 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 

::i i:8 38 ii A 0 1 0 0 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 70 70 1 0 0 0 
1.0 3.0 to To 0 1 0 0 
1.0 3.0 170 ml 1 0 0 0 
1.0 3.0 190 190 0 1 0 0 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 50 50 1 0 0 0 
1.0 3.0 a a 0 10 0 
1.0 3.0 90 90 0 0 0 1 
1.0 3.0 40 CO 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 70 ml0 0 0 
1.0 
1IO 

3.0 a a 010 0 
3.0 40 10 0 0 0 1 

1.0 3.0 w 90 1 0 0 0 
1.0 3.0 a a 0 10 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 40 CO 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 1 0 0 0 

880 
620 
880 
620 
950 
670 
950 
670 

1080 
760 

lOB0 
760 
890 
630 
890 
630 
550 

3390 

2% 
120 
140 
130 
130 
190 

:: 
2B0 
140 
160 
320 
240 
210 
190 
340 
150 

% 
80 

120 
670 
700 

1680 
law 

so 
130 
170 
100 
510 
550 
910 
440 
160 
190 
670 
560 
370 
930 
610 
1BD 
50 

150 
60 

440 
230 
160 
LO 



I 
V 162 11962 

IV 163 11962 
LV 

:g -::z 'V - 
V 166 11890 

I v 167 11890 

I LV 168 llB90 
LV 169 -11890 

V 17D -1lB90 
V 

I 

111 -11890 

LV LV 170 179 11900 11900 
'V 16D 11900 
.V 181 -ii900 

I .V 182 -11900 
I LV 183 -11900 

I LV 14B831 
.V 24B831 
.V 3 -48831 

I 

.V i-48031 
LV 5 10520 
LV 6 10520 
.V 7 -10520 

I 

.V a -10520 
LV 17 10100 
LV ia ioiao 
,V 19 -10180 
.V 20 -1016D 

I ,V LV 21 22 10190 10190 
1 LV 23 -10190 

LV 24 -1OlW 

I 
iV is 10240 
LV 26 10240 

I LV 27 -10240 
LV 2B -10210 
LV 29lD93D 

I LV LV 30 31 10930 -1D93O 
LV 32 -1D93D 
LV 33 lB9DD 

I 

LV 34189OD 
LV 35 -18900 
LV 36 -1B9oD 
LV 97 1166D 
LV 98 llB60 

I 

LV w -1106D 
LV loo -11860 
LV 101 B820 
LV 102 BB20 

I 

LV 103 -6820 
LV 101.aB2D 
LV 105 48590 
LV lD6485W 
LV 107 -4a5w 

I LV lab-48590 

I LV 10949569 
LV 110 49560 
iV 111 -49560 
LV 112 -49560 
LV 113 50131 
iv 114 50131 
LV 115 -50131 
LV 116 -50131 I LV 117 10380 

NYroOT $1 ED -CBE Extension 
NYSDOT $1 El -cBE Extansion 
NYSDGT 51 Y -CBE Extension 
NYSDDT $1 Ml -cBE Extension 
NYSDOT 51 EB -Jercina/Uebster 
NYSDDT $1 EB -Jerorna/Uebater 
NYSDOT $1 EB -Jeran*/Uebater 
NYSDDT $1 YB -JeraWU&ater 
NYSMJT $1 ba -Jerw/Uebster 
HYSDDT $1 UB -Jeronrr/Ycbrter 
NYSDDT $1 EB -Crotw/Sharidan 
NTSDOT El EB -Crotona/Sheridan 
NYSDOT $1 EB -Crotw/Sheridan 
NYSDOT $1 U -Crotw/Sheridan 
NYSDDT 51 YB -Crotona/Sheridan 
NYSDDT $1 UB -Crotau/Sheridsn 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

::i 
1.0 
1.0 

LV Dataset Middav Time Period 

Branx Cnty traffic c-t - vans 
Bronx Cnty traffic c-t-others 
Bronx Cnty traffic c-t - vans 
Bronx Cnty traffic comt-others 
Bronx Cnty traffic c-t - vans 
Bronx Cnty traffic cou?t-others 
Bronx Cnty traffic cOunt - vans 
Bronx Cnty traffic cant-others 
Bronx Cnty traffic count - vans 
Bronx Cnty traffic c#nt-others 
Bronx Cnty traffic cant - vans 
Bronx Cnty traffic cant-others 
Brmx Cnty traffic count - vans 
Bronx Cnty traffic cant-others 
Brm Cnty traffic cant - vans 
Brcnx Cnty trrffic cant-others 
Brau Cnty traffic c-t - vans 
Bronx Cnty traffic cant-others 
Brm Cnty traffic c-t - vans 
Brwr Cnty traffic couR-others 
Brau Cnty traffic cowat - vans 
Bronx Cnty traffic c-t-others 
Brew tnty traffic comt - vans 
Bronx Cnty traffic cant-others 
Bronx Cnty traffic cant - vans 
Brmx Cnty traffic comt-others 
Bronx Cnty traffic cant - vam 
Brunx Cnty traffic c-t-others 
Bronx Cnty traffic c-t - vans 
Brau Cnty traffic comt-others 
Bronx Cnty traffic c-t - varm 
Brau Cnty traffic cant-others 
Brmx Cnty traffic c-t - VyLI 
Bronx Cnty traffic court-others 
Bronx Cnty traffic cou!t - vum 
Broru Cnty traffic court-others 
Braw Cnty traffic c#nt - vens 
Bruu Cnty traffic cornt-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic count-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic count-others 
Bronx Cnty traffic Count - vans 
Bronx Cnty traffic cant-others 
Brcnx Cnty traffic couit - vans 
Bruu Cnty traffic cmt-others 
Brmx Cnty traffic cant - vans 
Bronx Cnty traffic comt-others 
Bronx Cnty traffic cant - vans 

::: 
1.0 
1.0 

::i 

::o" 

3.0 30 30 0 0 0 
3.0 30 30 0 i 0 1 
3.0 30 30 0 1 0 0 
3.0 30 30 0 0 0 1 
3.0 70 70 1 0 0 0 
3.0 110 110 0 1 0 0 
3.0 200 200 0 0 0 1 
3.0 so so 1 0 0 0 
3.0 80 80 0 10 0 
3.0 70 70 0 0 0 1 
3.0 70 70 10 0 0 
3.0 100 100 0 1 0 0 
3.0 200 200 0 0 0 1 
3.0 LO CO 1 0 0 0 
3.0 70 70 0 10 0 
3.0 70 70 0 0 0 1 

3.0 30 30 1 0 0 0 
3.0 30 30 0 1 0 1 
3.0 30 30 1 0 0 0 
3.0 30 30 0 1 0 1 
3.0 30 30 1 0 0 0 
5.0 30 30 0 1 0 1 
3.0 30 30 1 0 0 0 
3.0 30 30 0 1 0 1 _ 

1.0 3.0 130 130 1 0 0 0 
1.0 3.0 90 90 0 1 0 1 
1.0 3.0 130 130 1 0 0 0 
1.0 3.0 w 90 0 1 0 1 
1.0 3.0 140 140 1 0 0 0 
1.0 3.0 100 loo 0 1 0 1 
1.0 3.0 140 140 1 0 0 0 
1.0 3.0 loo 100 0 1 0 1 
1.0 3.0 150 150 1 0 0 0 
1.0 3.0 110 110 0 1 0 1 
1.0 3.0 150 150 1 0 0 0 
1.0 3.0 110 110 0 1 0 1 
1.0 3.0 1BO 1BO 1 0 0 0 
1.0 3.0 120 120 0 1 0 1 
1.0 3.0 1BD lB0 1 0 0 0 
1.0 3.0 120 120 0 1 0 1 
1.0 3.0 lS0 150 1 0 0 0 
1.0 3.0 100 100 0 1 0 1 
1.0 3.0 150 150 1 0 0 0 
1.0 3.0 100 loo 0 1 0 1 
1.0 3.0 40 CO 1 0 0 0 
1.0 3.0 300 300 0 1 0 1 
1.0 3.0 100 100 1 0 0 0 
1.0 3.0 3BD 5110 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 3D 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 40 40 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 

180 
200 
280 
Sro 
740 

1080 
950 
450 

E 
690 

1010 
930 
420 
730 
700 

290 
210 
290 
210 
280 

2l 
190 

1260 
8.80 

1260 
880 

1420 
990 

1420 
990 

1540 
1OBO 
1540 
1080 
1750 
1220 
1150 
1220 
1450 
1010 
1450 
1010 
400 

3000 

3$ 
200 
150 
100 
150 
290 
250 
390 
230 
290 
2W 
26o 
130 

:z 
330 

iti 

App A-7 



I 
LV 118 10380 
LV 119 

I 
-10380 

LV LV 120 121 ml0 -la380 

LV 122 9610 
LV 123 9312 

I LV LV LV 125 126 124 9312 -4e610 -49610 
LV 127 49610 

I :z :z E% 

1 LV 1u 11930 
LV 14s 11930 
LV 146 -1rno 

I LV LV LV 148 149 147 -11930 -11930 

lOa 
LV 150 10650 
LV 151 10830 

1 LV LV 152 153 -10850 -10850 
I LV 

LV 

I 

LV 
LV. 
LV 
LV 
LV 

I 

LV 
LV 
LV 

154 -10850 
155 11020 
1% 11020 
157 11020 
Isa -11020 
159 -1lO2O 
160 -11020 
161 11%2 
162 11962 
163 11962 
164 -11962 
165 -11%2 

LV 166 t1a90 
LV 167 11890 
LV 168 11890 
LV 169 -11890 

E LV LV 171 170 -11890 -11890 
LV 178 11900 
LV 179 11900 

I 

LV 18n 11900 
LV 181 -11900 
LV 182 -11900 
LV 183 -11900 

I LV 148631 

I LV 2-1 
LV 3-4au31 
LV L-48831 
LV 5 10520 

I 

LV 61OS20 
LV 7 -10320 
LV 8 -10520 
LV 17 10180 

I 

LV 18 lOlaO 
LV 19 -10180 
LV 20 -10180 
LV 21 10190 
LV 22 10190 

I LV LV 23 24 -10190 -10190 
LV 2s 10240 
LV 26 10240 

I 

Bronx City traffic cant-others 1.0 3.0 
my 

30 0 1 0 
Brcm traffic 

30 1 210 
cow - vans 1.0 3.0 30 30 1 0 0 0 120 

1.0 3.0 30 30 0 1 0 1 140 Bronx Cnty traffic comt-others 
Bronx Cnty traffic cant - VW 
Bronx Cnty traffic comt-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic cunt-others 
Bronx Cnty traffic comt - VI= 

Bronx Cnty traffic cant-others 
Bronx Cnty traffic mm - vem 

Braw Cnty traffic Comt-others 
CEE grd cntr-Beach/Taylor EB 
CBE gmd cnts-Beach/Taylor EB 
CM grfd cnts-Beech/Taylor EB 
CUE gmd mts-leech/Taylor m 
CSE gmd cnts-0each/leylor UB 
CBE gnd ems-Beach/Taylor YB 
Hunts Point Stdy -Bruckner El 
Htmts Point St&y -Bruckner ES 
nmts Point Stdy -Wu&ner Es 
Hum Point St&y -Bruckner UB 
nmts Point St* -Bruckner W 
Hmts Point St* -Bruckner uB 
Hunts Point St* -Sheridan NE 
Watt Point St&y -Shmidan NB 
Hunts Point Stdy -Sheridan 18 
num Point St* -Sheridan SE 
wits Point Stdy -Sheridan SB 
nmts Point St* -Sheridan 50 
NYSDOT St EU -CBE Extemim 
NYSDOTSl EB -CBE Extension 
NYSOOT $1 EB -CBE Extension 
NYSDOTSl W -EBE Extension 
NYSDOT $1 UB -CBE Exteruim 
NYSOOT Sl EB -Jercme/Uebter 
NY%01 Sl EE -Jermm/Vebter 
NYS001 Sl EB -Jerane/U&ster 
NYSOOT Sl UB -Jcrane/Uebter 
NYSOOT El m -JeraWUebster 
NYSDOT 91 UB -Jerw/Uebeter 
NYSOOT Sl EB -Crotcne/Sheridm 
NYSOOT 31 ED -Crotona/Sheridan 
NYSOOT 51 EB -Crotonr/Sheribn 
NYSDOT Sl W -Crotma/Sheribn 
NYSUOT 51 a -Crotona/Sheridsn 
NYSOOT St UB -Crotw/Sheridan 

1lWi 1.0 3.0 110 li0 1 0 0 0 
1.0 3.0 110 110 0 1 0 0 
1.0 3.0 110 110 1 0 0 0 

1140 
1140 

1.0 3.0 120 120 0 1 0 0 
1.0 3.0 30 30 1 0 a 0 

1lW 
120 
210 
140 
100 
460 

1.0 3.0 30 jo 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
::z 3.0 30 30 0 1 0 1 

3.0 5: 50 10 0 0 
1.0 3.0 100 100 0 1 0 0 
1.0 3.0 170 170 0 0 0 1 
zl 3.0 60 60 10 0 0 

3.0 70 to 0 1 0 0 
1.0 3.0 220 220 0 0 0 1 
1.0 3.0 110 140 1 0 0 0 
1.0 3.0 w 90 010 0 
1.0 3.0 40 LO 0 0 0 1 

960 
1670 
640 
740 

2170 

1.0 3.0 110 110 1 0 0 a 
1.0 3.0 120 12O 0 1 0 0 
1.0 3.0 140 lti 0 0 0 i 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 * 3O 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 50 50 1 0 0 0 
1.0 3.0 30 30 0 10 O 
1.0 3.0 30 30 0 0 a 1 
1.0 3.0 30 30 1 0 0 O 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 120 120 1 0 0 0 
1.0 3.0 190 
1.0 3.0 160 

1w 
160 
120 
170 
320 
120 

1.0 3.0 120 
1.0 3.0 110 
1.0 3.0 320 
1.0 3.0 120 
1.0 3.0 la0 
1.0 3.0 150 
1.0 3.0 110 
1.0 3.0 160 
1.0 3.0 300 

880 
SW 

114a 
1200 
1420 

z 
260 

~~ 
180 

50 

Ei 
220 
250 

1230 
1920 
1560 
1160 
1710 
3190 

0 10 0 
0 0 01 
10 0 0 
010 0 
0 0 0 1 
10 0 0 
010 0 
0 0 01 

a a 0 
Lo 0 
0 0 0 1 

l&l 
150 
110 

:: 

1150 
1804 
1480 
1080 
1600 
2980 

LV Dataset PM Time Period 

Bronx Cnty traffic count - van8 1.0 3.0 30 30 1 0 0 0 310 

Bronx Cnty traffic cant-others 1.0 3.0 30 30 0 101 Bronx Cnty traffic eomt - vefts 1.0 3.0 30 30 10 0 0 ifi 
8roru Cnty traffic cant-others 1.0 3.0 30 30 0 1 0 1 220 
Bronx Cnty traffic comt - vena 1.0 3.0 30 30 1 0 0 0 300 
Bronx CnG traffic coutt-others 1.0 3.0 30 30 0 1 0 1 
Bronx Cnty traffic comt - vem 1.0 3.0 30 30 1 0 0 0 
Brow Cnty traffic cant-others 1.0 3.0 3Q 30 0 1 0 1 
Bronx Cnty traffic comt - vana 1.0 3.0 140 140 1 0 0 0 
Bronx Cnty traffic cant-others 1.0 3.0 loo loo 0 1 0 1 
Brow Cnty traffic comt - vans 1.0 3.0 14O 140 1 a 0 0 
Bronx Cnty traffic comt-others 1.0 3.0 loo loo 0 1 0 1 
Bronx Cnty traffic tomt - vans 1.0 3.0 150 150 1 0 0 0 
Bronx Cnty traffic cant-others 1.0 3.0 110 110 0 1 0 1 
Bronx Cnty traffic ccwt - vens 1.0 3.0 150 150 1 0 0 0 

210 

it 
1350 
950 

1350 
950 

1520 
1060 
1520 

Bronx Cnti traffic cant-others 1.0 3.0 110 110 0 1 0 1 1060 
Brmx Cnty traffic eomt - vans 1.0 3.0 170 Ito 1 0 0 0 1650 
Bronx Cnty traffic cant-others 1.0 3.0 120 120 0 1 0 1 1160 
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w 11860 
99 -11060 

100 -11860 
101 8820 
102 Ba20 
103 -a820 
104 -8820 
105 4asw 
10648590 
107 -4sw 
lOa-4mw 
10949560 
110 49560 
'111 -49560 
112 -49560 
113 50131 
114 so131 
115 -50131 
116 -50131 
117 lo300 
118 10380 
119 -10380 
120 -10380 
121 9810 
122 w&o 
123 9312 
124 9312 
125 -49610 
126 -40610 
127 4%10 
128 49610 
143 11930 
144 11930 
145 11930 
146 -11930 
147 -11930 
i4a -11930 
149 lOB50 
1so lOas 
151 lOBsO 
152 -1Ouso 
153 -10830 
154 -1OBso 
155 11020 
156 11020 
157 11020 
158 -11020 
159 -11020 
164 -11020 
161 11962 
162 11962 
163 llwz 
164 -11962 
165 -11962 
166 11890 
167 11690 
16B llB90 
169 -1lM 

Bronx Cnty traffic cmt - vans 
Bronx Cnty traffic c-t-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic court-others 
Brau Cnty traffic coat - vens 
Bronx Cnty traffic cant-others 
Bronx Cnty traffic comt - Yens 
Bronx Cnty traffic mm-others 
Brona Cnty traffic comt - vans 
Brow Cnty traffic comt-others 
Bronx Cnty traffic comt - vens 
Bronx Cnty traffic cornt-others 
Bronx Cnty traffic cam - vw 
Bronx Cnty traffic comt-others 
Bronx Cnty traffic cant - vem 
Bronx Cnty traffic comt-others 
Bronx Cnty traffic comt - vens 
Bronx Cnty traffic cant-others 
Brmx Cnty trrffic eomt - vans 
Bronx Cnty traffic court-others 
Bronx Cnty traffic tomt - vans 
Bronx Cnty traffic cant-otherr 
Bronx Cnty traffic comt - vens 
Bronx Cnty traffic count-othera 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic cant-others 
Bronx Cnty treffic comt - vans 
Bronx Cnty traffic cant-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic cant-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic c-t-others 
Bronx Cnty traffic comt - vans 
Bronx Cnty traffic cant-others 
Bronx Cnty traffic comt - vms 
Bronx Cnty traffic count-others 
Bronx Cnty tr8ffit camt - vena 
Broom Cnty traffic cant-others 
Bronx Cnty traffic comt - vens 
Bronx Cnty traffic court-others 
Brmx Cnty traffic cant - vene 
Bronx Cntv traffic court-others 
CSE grnd &ts-Beach/Taylor 
CBE Brnd ems-Beuh/Teylor 
CBE grnd wits-Beach/Taylor 
WE Brnd cnts-Beech/Taylor 
CBE grrd cm-Beech/Taylor 
CBE grd cnts-BeeWTeylor 
Nmts Point St* -Wrkner 
Nutts Point Stdy -Bruckner 
Nmtr Point St* -Bruckner 
Nwtr Point St* -Bruckner 
ikmtr Point St* -Bruckner 
Nurts Point Stdy -Bnrkner 
Nmta Point St* -Sheridan 
Wulta Point St* -Sheridan 
tkmtr Point Stdy -Shtriden 
Nwts Point Stdy -Sheridan 
Nmts Point Stdy -Sheridsn 
Nmts Point St&y -Sheridan 

ES 

:: 
w 
w 
w 
EB 
ED 
EB 
w 
w 
w 
NE 
NB 
18 
58 
SE 
58 

NYSDOT Sl EB -CBE Extension 
NYSMT Sl EB -CBE Extension 
NYSWT Sl EE -CBE Extension 
NYSDOT 51 M -CBE Extensim 
NYSDOT Sl UB -CSE Extension 
NYSDOT Sl ED -Jercu&W&Xer 
MYSDOT Sl EB -Jeranc/Ucbrter 
NYSWT sl EB -Jerome/Yebstcr 
NYSOOT 51 W -Jerome/WSter 
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1.0 3.0 1To 170 1 0 0 0 1650 
1.0 3.0 120 120 0 1 0 1 1160 
1.0 3.0 190 1w 1 0 0 0 1870 
1.0 3.0 130 130 0 1 0 1 1310 
1.0 3.0 190 190 1 0 0 0 1070 
1.0 3.0 130 130 0 1 0 1 1310 
1.0 3.0 160 160 1 0 0 0 1550 
1.0 3.0 110 110 0 1 0 1 1oBo 
1.0 3.0 160 160 1 0 0 0 1550 
1.0 3.0 110 110 0 1 0 1 loBa 
1.0 3.0 50 so 1 0 0 0 500 
1.0 3.0 220 220 0 1 0 1 ZlBO 
1.0 3.0 m m I 0 0 0 740 
1.0 3.0 330 330 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 40 40 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 1 

3310 
290 

El 
100 
420 
210 
290 
120 
280 
260 

1.0 3.0 30 30 1 0 0 0 130 
1.0 3.0 30 30 0 1 0 1 Bo 
1.0 3.0 30 30 1 0 0 0 210 
1.0 3.0 30 30 0 1 0 1 -- 160 
1.0 3.0 30 30 1 0 0 0 290 
1.0 3.0 30 30 0 1 0 1 BO 
1.0 3.0 LO CO 1 0 0 0 420 
1.0 3.0 30 30 0 1 0 1 150 
1.0 3.0 30 30 1 0 0 0 130 
1.0 3.0 30 30 0 i 0 i im 
1.0 3.0 150 150 1 0 0 0 1530 
1.0 3.0 90 90 0 1 0 0 450 
1.0 3.0 50 50 1 0 0 0 540 
1.0 3.0 50 50 0 1 0 0 SC0 
1.0 3.0 30 30 1 0 0 0 150 
1.0 3.0 30 30 0 1 0 1 190 

1.0 3.0 30 30 1 0 0 0 1.0 3.0 30 30 0 1 0 1 ii 
1.0 3.0 CO 40 1 0 0 0 410 
1.0 3.0 40 40 0 1 0 0 400 
1.0 3.0 loo 100 0 0 0 1 1000 
1.0 3.0 40 40 1 0 0 0 430 
1.0 3.0 50 50 0 1 0 0 SW 
1.0 3.0 120 120 0 0 0 1 1200 
1.0 3.0 120 120 1 0 0 0 rim 
1.0 3.0 40 40 0 1 0 0 420 

1.0 3.0 30 30 0 0 01 1.0 3.0 80 BO 1 0 0 0 L? 
1.0 3.0 m m 0 i o 0 650 
1.0 3.0 30 30 0 0 0 i rm 
1.0 3.0 30 30 1 0 0 0 no 
1.0 3.0 30 30 0 1 0 0 100 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 1 0 0 0 2: 
1.0 3.0 30 30 0 1 0 0 80 
1.0 3.0 30 30 0001 60 
1:o 3.0 30 30 1 000 70 
1.0 3.0 30 30 0 1 0 0 340 
1.0 3.0 CO 10 0001360 
1.0 3.0 30 30 0 1 0 0 230 
1.0 3.0 30 30 0 0 0 1 2BO 
1.0 3.0 110 110 1 0 0 01060 
1.0 
ll0 

3.0 w 90 0 1 0 0 B60 
3.0 200 tw 0 0 01 710 

1.0 3.0 90 90 1 0 0 0 940 



I . 
im 41a90 

. . 171 -11890 

I 4 1 17B 179 11900 11900 
1Bo 11900 

. 181 -11900 

I 

V lB2 -11900 
v la3 -11900 

NYSDOT 51 W -Jcrane/Uebtcr 1.0 3.0 90 w 0 1 0 0 910 
NYSDOT 51 W -Jeraw/Uetster 1.0 3.0 150 1so 0 0 0 1 1530 
NYSOOT Sl ES -Crotona/Sheribn 1.0 3.0 loo 100 1 0 0 0 
NYSOOT 51 ES -Crotona/Shtribn 1.0 3.0 80 60 0 1 0 0 
NYSOOT 11 ES -Crotom/Sheribn 1.0 3.0 200 200 0 0 0 1 670 
NYSDOT 51 w -Crot#u/Sheridnn 1.0 3.0 w 90 1 0 0 0 MO 
NYSOOT Sl W -Crotona/Sheridan 1.0 3.0 90 90 0 1 0 0 850 
NYSDOT Sl W -Crotoru/Sheridan 1.0 3.0 140 140 0 0 01 1440 
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I 
0 

1 

uo 
w 
D 
0 
0 

I 

w 
30 
0 
0 

I 

UD 
00 
-D 
0 
0 

’ w 

I 
30 

0 
0 

I 

(I) 
w 
-D 
D 

.D 

I 

W 
DD 

5 

I 

cn 
w 
-0 
D 

-0 

I 

cm 
00 

D 
D 

1 

CID 
OD 
‘0 
D 

-3 

I 

m 
m 

D 
D 

I 

m 
co 
D 
D 

.D 

I 

'I) 
P 
D 
D 

I 

1 Verrstano BridBe 
2 Verrsrsm Briee 
3 Verrstsno Bridge 
4 Verrszsno Bridge 
5 Verrsrw Bridpz 
6 Verrsrsno Bridge 
7 Verratsno BridBs 
8 Verrstsno Bridge 
9BaE 

10 BQE 
12 BQE 
13 Verrszsno BridBt 
14 Verrsrano BridBt 
16 Verrszsno BridBe 
17 zme 47Dl 
18 2cne 4701 
19 tone 4702 
202ons47D3 
212om47o!i 
22 zone4705 
24 Zone 4705 
252one47D6 
262one4706 
272oiw4707 
2a 2one47D7 
302ane47a8 
312one47D8 
322om47D9 
332one47W 
34 zone 4710 
35 tone 4710 
36 zme 4710 
37 zone 4720 
38 zarcno 
40 zone 4720 
41 zone 4730 
42 tona 4AO 
u zone4TJo 
45 zone 4740 
46 zone 4740 
48 zone 4740 
492one4800 
502one4aOo 
522one4800 
53 2mt 4alO 
54 ton 4810 
56 Zont 4810 
572one4820 
582me4820 
6Otone4820 
612one4830 
622one4830 
642one4830 
652one4840 
662one4840 

APPENDIX B 

INPUT DATASETS FOR THE BROOKLYN CASE STUDY 

OD Dataset, AM Time Period 

Bklyn - 5 
Bklyn - S 
Bklyn - N 
Bklyn - N 
WE 
WE 
All Manhattan 
All nsrhsttsn 
Lower Hadmttan 
Lower Wanhsttsn 
Lower Hsnhsttsn 
Lower Hanhsttan 
Lower Wshsttsn 
Lower Hahsttan 
Lower Manhsttsn 
Lower nurhsttsn 
Lower Hsdmttsn 
Lower Hanhsttsn 
Lower Mdisttsn 
Lower ntisttsn 
lower Mshsttsn 
Louer Hshsttan 
Lower Msrhsttsn 
lower Msdmttsn 
Lower I4srhattsn 
Lower Msrhsttan 
Louer Mahsttsn 
Lower Msdmttsn 
Lower UMhsttsn 
Lower Manhattan 
Lower hdmttsn 
Lower nwhsttsn 
Lowsr ~sfdmttsn 
Lower Hwhattsn 
Lower Mafbsttan 
Lower Htisttsn 
Lower Hwhattsn 
Lower nsfhsttsn 
Lower Hadmttsn 
Lower Harhsttan 
Lower Msdmttsn 
Lower Madwttsn 
lower Msdwttsn 
Lower Wshsttsn 
Lower Msfhattw 
Lower Udmttsn 
Louer Marhsttsn 
loutr Msrhsttsn 
Louer Hanksttsn 
Lower Manhattan 
Louer Msksttan 
Lower Mahsttsn 
Lower Hsdmttan 
Lower Manhattan 
Lower Hsnhattan 

1984 PA comts - 263 axles 
1984 PA comts - >3 axles 
1904 PA mints - 263 axtes 
1984 PA comts - *3 ults 
1984 PA comts - 263 axles 
1984 PA comts - .3 axlts 
1984 PA cowts - 263 axles 
1984 PA comts - ~3 axles 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - 263 axles 
1989 E. Rvr Cross - ~3 axles 
1989 E. River Crossing - vans 
1989 E. Rvr Cross - 2&3 axles 
1989 E. Rvr Cross - ~3 axles 
1989 E. River Crossinsr - vans 
1989 E. Rvr Cross - 2-sxles 
1989 E. River Crossings - vans 
1989 E. River Crossings - vans 
1989 E. River Crossifqs - vans 
1989 E. Rvr Cross - 263 axles 
1989 E. Rvr Cross - a3 axles 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 2 axles 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - 2&3 axles 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 2 axles 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 2 sxles 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 2 axlts 
1989 E. Rvr Cross - a3 sxlts 
1989 E. River CrosrinBr - vsns 
1989 E. Rvr Cross - 2&3 sxles 
1989 E. Rvr Cross - ~3 axles 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 263 sxlss 
1989 E. Rvr Cross - +3 sxles 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - Z&3 axles 
1989 E. Rvr Cross - >3 axles 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - 2&3 axles 
1989 E. Rvr Cross - ~3 txltr 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - 2&3 axles 
1989 E. Rvr Cross - a3 sxlts 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - Z&3 axles 
1989 E. Rvr Cross - +3 axles 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - 263 axles 
1989 E. Rvr Cross - ~3 axles 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - t&3 axles 
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1.0 
1.0 
1.0 
1.0 

:?I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

3.0 30 240 
3.0 a 340 
3.0 30 160 
3.0 30 220 
3.0 30 220 
3.0 30 310 
3.0 30 50 
3.0 30 60 
3.0 156 1560 
3.0 60 600 
3.0 30 140 
3.0 30 110 
3.0 30 120 
3.0 30 90 
3.0 30 110 

0 10 0 
0 0 01 
D 10 o 
0 0 01 
010 0 
0 0 01 
010 0 
0 0 01 
1 0 0 0 
0 10 0 
I) 0 01 
; 0 0 a 
0 10 0 
0 0 al- 
l 0 0 0 lI0 -__ 

3.0 u, .%I 0 1 
1.0 3.0 30 40 1 0 8 00 
1.0 3.0 30 CO 1 0 0 0 
1.0 3.0 30 7D 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 

30 
CO 
ii 

1 
0 

0 0 0 
1.0 3.0 1 0 0 
1.0 3.0 30 70 1 0 0 0 
1.0 3.0 30 60 0 1 0 0 
1.0 3.0 30 210 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 40 1 0 0 0 
1.0 3.0 30 30 0 10 0 
1.0 3.0 30 2so i 0 0 0 
1.0 3.0 30 50 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 cd 490 1 0 0 0 
1.0 3.0 30 160 0 1 0 0 
1.0 3.0 30 50 0 0 0 1 
1.0 3.0 55 560 1 0 0 0 
1.0 3.0 30 190 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 180 1 0 0 0 
1.0 3.0 30 120 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 35 350 1 0 0 0 

2: 3.0 3.0 30 30 260 40 0 0 0 1 8 Y 
1.0 3.0 35 350 1 0 0 0 
1.0 3.0 30 100 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 m i 0 0 0 
1.0 3.0 30 70 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 45 460 1 0 0 0 

::i 3.0 3.0 30 30 190 60 0 0 0 1 0" Y 
1.0 3.0 41 420 1 0 0 0 
1.0 3.0 30 280 0 1 0 0 

239 
332 
157 
217 
218 
303 

42 

1s:: 
625 
130 
104 
125 
89 

104 
14 

i: 

2 
7 

fi 
69 
70 

208 
14 

f ii 
242 

42 
7 

4a4 
167 
48 

553 
194 

1:: 
139 

3:: 
306 

2 
139 

7 
69 
83 
21 

450 
208 

55 
415 
306 



682one4(uo 
69 Verrszsno BridBt 
m zont 4710 
72 zons 4720 
73 ZaleCRO 
74 zone 4730 
75 zone 4740 
76 Zone 4740 
ntone4800 
78 zwbs 4810 
79 zone 4810 
802orte4820 
812one4840 
822one4840 

1 Vtrrsrsno Eric&e 
2 Verrszsno Brid9t 
3 Verrsrsno BridOe 
4 Verrstsno Sri&e 
5 Verrstsno Bridge 
6 Verrsrsno Sri&e 
7 Verrststw Bridle 
8 Verrszsno BridBc 
9BQE 

10 BOE 
12 BaE 
13 Verrsrsno Bridge 
14 Verrsrsno BridBe 
15 Verrsrsno Bridge 
16 zone 4701 
1720na cm2 
18 20n cm2 
192one4703 
202ons4703 
21 zom 4705 
22 2onecm7 
23 tone 4707 
242~4708 
252cne4708 
272ons4708 
282-4709 
292one4709 
30 zone 4710 
31 tons 4710 
33 zme 4720 
34 tms4720 
36 zone 4720 
37 tone 4730 
38 zone4730 
40 tone4730 
Cl zone 4740 
42 2om 4740 
43 zons 4740 
442olle4800 
452one4800 
472one4800 
48 zone 4810 
49 2me 4810 
50 zom 4810 
512one4820 
s22me4820 
542ons4820 
552one4830 
562one4830 
582om4830 
592ons4840 

Lower Hahsttsn 
BDE 
BOE 
BDE 
WE 
WE 
BPE 
BOE 
BOE 
BOE 
BOE 
BPE 
WE 
BQE 

Bklyn - S 
Bklyn - S 
Bklyn - N 
Bklyn - N 
WE 
BPE 
Al 1 Hsnhsttsn 
All Mshsttsn 
Lower Manhattan 
Lower Wsnhsttsn 
Lower Mshsttsn 
Lower Mshsttsn 
Lower Mahattan 
Louer Hafhsttsn 
Lowerflsrhattan 
Lower Htisttsn 
Louer Hshsttsn 
Lower Manhattan 
Lower tbnhattan 
lower Manhattan 
Lower Madisttan 
Lower Hshsttsn 
Lower Hanhsttsn 
lower Idahsttan 
Louer Msnhattsn 
Louer Msrhsttan 
Lower Hanhsttsn 
Lower Msrhsttsn 
lower Hsnhattsn 
Louer Manhsttan 
Lower Manhattan 
Lower Msdwttsn 
Lower Msfhattsn 
Louer Msfhsttsn 
Louer Manhattan 
Lower Hahstt~ 
Lower Manhattan 
Loner Msnhsttsn 
Louer Hat+iattsn 
Lower Hshattan 
Lower Hartisttan 
Lowsr Hshsttsn 
lower Manhattan 
Lower Msnhsttan 
loutr Manhattan 
Lower Manhattan 
Lower Manhattan 
Lower Manhattan 
Lower Manhattan 
Lower Manhst:an 
Lower Manhattan 

1989 E. 
1989 E. 
1989 E. 
1989 E. 
1989 E. 
1989 E. 
1989 E. 
1989 E. 
1989 E. 
1989 E. 
1989 E. 
1989 E. 
1989 E. 
1989 E. 

Rvr Cross - >3 axles 1.0 3.0 30 70 0 0 0 1 
River Crorsinps - vans 1.0 3-Q 30 30 1 0 0 0 
Rvr Cross - 2k3 axles 1.0 3.0 30 30 0 1 0 0 
River Crossings - vans 1.0 3.0 30 30 1 0 0 0 
Rvr Cross - 2 axles 1.0 3.0 30 30 0 1 0 0 
River CrosrinBs - vans ::: 3.0 30 30 1 0 0 0 
River Crossings - vans 3.0 30 30 

: 
0 0 

Rvr Cross - 3 sxlts 1.0 3.0 30 30 1 a : 
River Crossings - vsns 1.0 3.0 30 30 1 0 0 0 
River Crossings - vans 1.0 3.0 30 30 1 0 0 0 
Rvr Cross - 2 axles 
Rvr Cross - 2 axles 

::i 3.0 30 30 0 0 
3.0 30 30 8 : 0 0 

River Crossings - vans 1.0 3.0 30 220 1 0 0 0 
Rvr Cross - 2 sxlcr 1.0 3.0 30 150 0 1 0 0 

OD Dataset Middav Time Period 

1984 PA couxs - t&3 axles 
1984 PA ccamts - ~3 axle+ 
1984 PA cams - 263 axles 
1984 PA comts - *3 axles 
1984 PA cowts - 263 axles 
1984 PA camts - .3 axles 
1984 PA comts - 263 axles 
1984 PA cunts - >3 axles 
19B9 E. River Crossings - vans 
1989 E. Rvr Cross - 263 axles 
1989 E. Rvr Cross - ~3 axles 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 2 axles 
1989 E. Rvr Cross - *3 axles 
1989 E. River Crossings - vsns 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 2 0x1~s 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 2 axles 
1989 E. Rvr Cross - 2 axles 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - 2 axles 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 263 axlts 
1989 E. Rvr Cross - ~3 axlts 
1989 E. River Crossiws - vsns 
1989 E. Rvr Cross - 2 axles 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 2&3 axles 
19B9 E. River Crossings - vsns 
1989 E. Rvr Cross - 263 txles 
19B9 E. Rvr Cross - a3 txles 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 263 axles 
1989 E. Rvr Cross - ~3 axles 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 2 sxlts 
1989 E. Rw Cross - ~3 axles 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 263 axles 
1989 E. Rvr Cross - ~3 axles 
1989 E. River Crossings - vsns 
1989 E. Rvr Cross - 2 axles 
1989 E. Rvr Cross - ~3 axles 
19B9 E. River Crossings - vsns 
1989 E. Rvr Cross - 263 axles 
1989 E. Rvr Cross - .3 axles 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - 263 axles 
1989 E. Rvr Cross - ~3 axles 
1989 E. River Crossings - vsns 

1.0 3.0 30 270 0 1 0 0 
1.0 3.0 37 380 0 0 D 1 
1.0 3.0 30 180 0 10 0 
1.0 3.0 30 250 0 0 0 1 
1.0 3.0 30 250 0 1 0 0 
1.0 3.0 .34 350 0 0 01 
1.0 3.0 30 50 0 1 0 0 
1.0 3.0 30 10 0 0 0 1 
1.0 3.0 72 A0 1 0 0 0 
1.0 3.0 71 710 0 1 0 0 
1.0 3.0 30 290 0 0 01 
1.0 3.0 33 330 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 60 0 0 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 90 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 50 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 70 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 90 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 01 
1.0 3.0 30 70 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 140 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 41 420 1 0 0 0 
1.0 3.0 30 100 0 1 0 0 
1.0 3.0 30 40 0 0 0 1 
1.0 3.0 35 350 1 0 0 0 
1.0 3.0 30 110 0 1 0 0 
1.0 3.0 30 60 0 0 01 
1.0 3.0 30 140 1 0 0 0 

3.0 30 60 0 1 0 0 
:-: 3.0 30 30 0 0 01 
1:o 3.0 30 200 1 0 0 0 
1.0 3.0 30 lm 0 1 0 0 
1.0 3.0 30 120 0 0 0 1 
1.0 3.0 30 250 1 0 0 0 
1.0 3.0 30 80 0 10 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 250 1 0 0 0 
1.0 3.0 30 50 0 10 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 44 440 1 0 0 0 
1.0 3.0 30 230 0 1 0 0 
1.0 3.0 30 50 0 0 0 1 
1.0 3.0 52 530 1 0 0 0 
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62 
13 

:: 
7 

13 

:z 

1: 

:i 
216 
143 

269 
3TJ 
176 
244 
246 
341 

2: 

3g: 

5: 

E 
22 
87 
10 
44 
19 
10 
66 
10 

i; 
8 

66 
29 

131 
29 

415 
116 
34 

349 
117 

50 
131 

58 
8 

197 
194 
118 
240 

E 
240 

59 
17 

437 
242 

42 
524 



-1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Jo 
a0 
P 
n 
n 

m 
m 
0 
n 
JD 
m 
P 
x) 
x) 
w 
w 
I) 
x) 
in 
m 
20 
30 
ID 
w 
00 
P 
m 
co 
m 
co 
co 
w 
co 
DD 
co 
OD 
m 
m 
m 
w 
00 
m 
co 
Ix) 
m 
m 

602ons4840 
6zzone4840 
63 Verrstsno Bridge 
64 Verrsrsno Bridge 
652one4709 
662one4720 
672~4720 
682me4730 
692ons4130 
m zone 4740 
712one4800 
72 zone 4810 
73 Tons 4810 
742one4a20 
752ons4.820 
762one4830 
772one4a30 
782one4840 
792one4840 

1 Verrszsm Bridge 
2 Verrstsm Bridge 
3 Verrsrsno Bridge 
4 Verrsrsm Bridge 
5 Verrszsno Bridge 
6 Verrsrsno Bridge 
7 Verrsrsno Bridge 
8 Verrsrano Bridge 
9 WE 

10 BRE 
12 BaE 
13 Verrsrsno Bridge 
14 Verrstsno BridBe 
16 Verrstsno Bridge 
17 2a~ 4mi 
18 zons cm2 
192one47D3 
20 I& 4m5 
212m 4107 
222one4707 
23 2ana 4707 
242ons4708 
btons4709 
26 zorm 4710 
27 Zons 4710 
282ons47lO 
29 zom 4720 
30 zone 4RO 
312ane 4RO 
32 Zone 4730 
33 zone CA0 
34 zone 474D 
33 zwte 4740 
36 zate 4740 
372ule4800 
3azme4800 
402one4800 
41 zane 4810 
42 late 4810 
u zum 4620 
45 tone 4620 
462Qne4830 
472Qnt4830 
492one4a30 
502aw4840 
512ms4w40 

Lower Manhattan 
Lower Nsnhattsn 
09E 
BDE 
BPE 
BPE 
BOE 
BOE 
SOE 
BOE 
BQE 
BDE 
BQE 
BQE 

E 
BPE 
BQE 
EPE 

1989 E. Rvr Cross - 2&3 axles 
1989 E. Rvr Cross - ~3 axles 
1989 E. Rvr Cross - 2 axles 
1989 E. Rvr Cross - ~3 axles 
1989 E. Rvr Cross - 2 axles 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - 2 0x1~s 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - 2 axles 
1989 E. Rvr Cross - 2 axles 
1989 E. Rvr Cross - 2 sxlss 
1989 E. River Crossings - vans 
1989 E. Rvr Cross - 2 axles 
1989 E. River Crossings - vans 1.0 3.0 30 30 1 a 0 0 
1989 E. Rvr Cross - 2~axles 1.0 3.0 30 30 0 1 0 0 
1989 E. Rivsr Crossirma - vans 1.0 3.0 30 30 1 0 0 0 
1989 E. Rvr Cross - 2-axles 1.0 3.0 30 50 0 1 0 0 
1989 E. River Crossings - vans 1.0 3.0 30 190 1 0 0 0 
1989 E. Rvr Cross - 2&3 axles 1.0 3.0 30 90 0 1 0 0 

OD Dataset PM Time Period 

Bklyn - S 1984 PA 
Bklyn - S 1984 PA 
Bklyn - N 1984 PA 
Bklyn - N 1984 PA 
BDE 1984 PA 
BQE 1984 PA 
AL1 Hsnhsttsn 1984 PA 
All Hsrhsttsn 1984 PA 
Lowsr Hsdmttsn 1989 E. 
Lowsr Harhattan 1989 E. 
Lower Hafhttsn 1989 E. 
Louer Hsrhattan 1989 E. 
Lowsr Hshsttsn 1989 E. 
Lower Whattan 1989 E. 
Louer Hsfhsttsn 1989 E. 
Lower Hsnhsttsn 1989 E. 
Lousr Hadmttsn 1989 E. 
Lower Hsrhsttan 1989 E. 
Louer Hshsttsn 1989 E. 
Louer Hsdwttsn 1989 E. 
Lower HMhsttn 1989 E. 
Lower Hsdattsn 1989 E. 
Lower tbdl@ttM 1989 E. 
Lower Hsdisttsn 1989 E. 
Lousr Hanhattsn 1989 E. 
Louer Hadmttan 1989 E. 
Lower ttnh@ttM 1989 E. 
Lower Hsnhsttsn 1989 E. 
Lower Hsdmttsn 1989 E. 
Lower l4ahsttsn 1989 E. 
Lam Hsrhttan 1989 E. 
Lowsr nsrbttsn 1989 E. 
Lower Hadmttsn 1989 E. 
Lower nsdwttan 1989 E. 
Lauer Hshsttsn 1989 E. 
Louer Uahattan 1989 E. 
Lobtsr Hsdsttan 1989 E. 
Lower ~SfbttM 1989 E. 
Lower Hsnhattsn 1989 E. 
Lowsr Hsrhsttsn 1989 E. 
Low tbl’h@ttM 1989 E. 
Lower Hsnhsttsn 1989 E. 
Lousr Htisttan 1989 E. 
Lower Manhattan 1989 E. 
Louer Hsdattsn 1989 E. 
hider Hshattan 1989 E. 

1.0 3.0 30 260 0 1 0 0 
1.0 3.0 30 110 0 0 0 1 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 LO 1 0 0 0 
1.0 3.0 30 j, 0 i 0 0 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 D 1 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 

comts - 283 axles 
coults - .3 txlts 
comts - 263 axlss 
CoLmS - .3 axles 
camts - 283 sxlss 
coults - .3 sxles 
camts - 263 axles 
couits - >3 sxlss 
River Crossings - vans 
Rvr Cross - 263 axxlss 
Rvr Cross - ~3 axles 
River Crossings - vsns 
Rvr Cross - X3 sxles 
Rvr Cross - a3 axles 
Rvr Cross - 2 axles 
Rvr Cross - 2 axles 
Rvr Cross - 2 axles 
River Crossings - vans 
River Crossings - vsns 
Rvr Cross - 2 axles 
Rvr Cross - ~3 axles 
River Crossings - vsns 
River Crossings - vsns 
River Crossings - vans 
Rvr Cross - 2 axlss 
Rvr Cross - *3 rules 
River Crossings - vans 
Rvr Cross - 2 axles 
Rvr Cross - *3 axles 
River Crossings - vsns 
Rvr Cross - 2 sxlss 
River Crossings - vans 
Rvr Cross - 2 axles 
Rvr Cross - a3 axles 
River Crossings - vans 
Rvr Cross - 2&3 axles 
Rvr Crbso - ~3 axles 
River Crossings - vans 
Rvr Cross - 2&3 axles 
Rvr Cross - 2 axles 
Rvr Cross - ~3 sxles 
River Crossings - vans 
Rvr Cross - 2&3 axles 
Rvr Cross - a3 axles 
River Crossings - vans 
Rvr Cross - 2&3 axles 

1.0 3.0 .30 130 0 1 0 0 
1.0 3.0 30 170 0 0 0 1 
1.0 3.0 30 90 0 1 0 0 
1.0 3.0 30 120 0 0 0 1 
1.0 3.0 30 120 0 1 0 0 

30 30 160 a 0 0 1 
::i 310 30 30 0 1 0 0 
::: 3.0 3.0 30 37 370 40 0 1 0 0 0 0 0 1 

1.0 3.0 30 310 0 1 0 0 
1.0 3.0 30 100 0 0 0 1 
1.0 3.0 30 110 1 0 0 0 
1.0 3.0 30 CO 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 l 0 0 
1.0 3.0 30 40 1 0 0 0 
1.0 3.0 30 CO 1 0 0 0 
1.0 3.0 30 30 0 l 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 CO 1 0 0 0 
1.0 3.0 30 CO 1 0 0 0 
1.0 3.0 30 70 I 0 0 0 
1.0 3.0 30 50 0 1 D 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 310 1 0 0 0 
1.0 3.0 30 80 0 1 0 0 
1.0 3.0 30 30 0 0 01 

110 :t 

3 0 

310 3-o 

30 210 0 0 0 

30 30 40 80 :, 0 1 0 0 0 0 
1.0 3.0 30 40 ho 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 240 1 0 0 0 
1.0 3.0 30 150 0 1 0 0 
1.0 3.0 30 90 0 0 0 1 
ll0 3.0 30 140 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0. 0 0 1 
1.0 3.0 30 270 1 0 0 0 
1.0 3.0 30 150 0 1 0 0 
1.0 3.0 30 50 0 0 01 
1.0 3.0 63 640 1 0 0 a 
1.0 3.0 30 160 0 1 0 0 

310 
101 
10 
24 

5 
35 

2: 
10 
5 

:; 

ii! 

1: 
10 

189 
94 

122 
169 
80 

111 
112 
155 

21 
30 

Et 
96 

100 
47 
12 
12 
12 

si: 
33 
12 
12 

ii 
67 
47 
12 

301 
70 
24 

201 

ii 
35 

2 
153 
84 

1% 
24 
12 
12 

267 
176 
48 

635 
165 

App-B-3 
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LV 
LV 
LV 
LV 
LV 
LV 

:z 
LV 
LV 
LV 
LV 
LV 
LV 
LV 
LV 
LV 
LV 
LV 
LV 
LV 
LV 

532onellUO Lower Manhattan 1989 E. Rvr Cross - ~3 axles 1.0 3.0 30 80 0 0 0 1 72 
542one#%D BPE 1989 E. River Crossings - vans 1.0 3.0 30 60 1 0 0 0 58 
552one4840 BOE 1989 E. Rvr Cross - 2 axles 1.0 3.0 30 30 0 1 0 0 12 
562one4860 BGE 1989 E. Rvr Cross - ~3 axles 1.0 3.0 30 50 0 0 0 1 8 

1 ALL Origins Verrazano Bridge lW1 TBTA toll counts VB 1.0 3.0 50 50 0 1 0 0 507 
2 All Origins Verratano Bridge 1991 TBTA toll comts UB 1.0 3.0 50 50 0 0 0 1 446 
3 ALL Origins JFK - Linden Ave 1985 JFK Air Cargo Study 1.0 3.0 0 30 1 0 0 0 a6 
4 All Origins JFK - Linden Ave 1985 JFK Air Cargo Study 1.0 3.0 0 30 0 10 1 173 
5 JFK - Linden Ave All Destinations 1985 JFK Air Cargo StMy 1.0 3.0 0 30 10 0 0 92 
6 JFK - Linden Avc All Oestinatims 1985 JFK Air Cargo Study 1.0 3.0 0 30 0 10 1 91 

1 All Origins 
.2 ALL Origins 
3 All Origins 
4 All Origins 
5 JFK - Linden Ave 
6 JFK - Linden Avc 

1 All Origins Verratano Bridge 1991 TBTA toll comts UB 1.0 3.0 50 50 0 1 0 0 1066 
2 All Origins Verrazano Bridge 1991 TBTA toll counts VB 1.0 3.0 50 50 0 0 0 1 937 
3 All Oriaina JFK - Linden Ave 1985 JFK Air Cargo Stub/ 1.0 3.0 0 30 1 0 0 0 126 
4 All Origins JFK - Linden Ave 1985 JFK Air Cargo Study 1.0 3.0 0 30 0 10 1 92 
5 JFK - Linden Ave All Destinations 1985 JFK Air Cargo Study 1.0 3.0 0 30 1 0 0 0 98 
6 JFK - Linden Avc All Destinations 1985 JFK Air Cargo Study 1.0 3.0 0 30 0 10 1 108 

1933683 

5z 
c -933683 
5 -933683 
6-933683 

e7 z; 
10 9837 
11 9030 
12 9830 
lb 9B30 
15 -1lwD 
16 -11090 
17 -11030 
18 llD9D 
19 11090 
20 llD90 
21 12320 
22 12320 
23 12320 
26 -12320 
is -12320 
26 -12320 
27 -933390 
28-933390 
29 -933390 
30 933390 

OT Dataset AM Time Period 

OT Dataset. Middav Time Period 

Verratano Bridge 1991 TBTA toll comts YB 1.0 3.0 50 50 0 1 0 0 
Verrazano Bridge 1991 TBfA toll counts UB 1.0 3.0 50 50 0 0 0 1 
JFK - Linden Ave 1985 JFK Air Cargo St&y 1.0 3.0 0 30 1 0 0 0 
JFK - Linden Ave 1985 JFK Air Cargo Study 1.0 3.0 0 30 0 101 
All Destinations 1985 JFK Air Cargo Study 1.0 3.0 0 30 1 0 0 0 
All Destinations 1985 JFK Air Cargo Study 1.0 3.0 0 30 0 10 1 

OT Dataset PM Time Period 

LV Dataset.. AM Time Period 

BGE - N of UillBr s-1 L tow Cl8 Cnts - vans 
BOE - N of UillBr S-l I, tow Cls Cnts - Zaxle 
WE - I of YillBr S-l B Cow Cls Cnts - *=taxle 
BQE - W of UillBr S-l L tou Cls Cntt - vans 
BOE - N of UillBr S-l L Gou Cls Cnts - Zaxle 
BOE - N Of UillBr S-l L Gow Cls Cnts - >=taxle 
Bklyn Batt lu! - SBD 91 TBTA Sun/nay Toll - vans 
Bklyn Batt Tm - SBD 91 TBTA Surv/by loll - 2B3axle 
Bklym Batt fun - SBD 91 TBfA Sun/Way loll - >3axle 
Bklyn Batt Tvl - NBD 91 TBTA SurWMay loll - vans 
Bklyn Batt fun - NBD 91 TBTA Survblay loll - Zuaxle 
Bklyn Batt T&m - NBD 91 TBTA Surv/Nay Toll - .3axle 
Gwanus G-3 Conanus grand cam - vans 
cwanus G-3 Gwanus gromd comt - Zaxle 
Gouanus G-3 towus gromdcomt - >=Zaxle 
Gwanus G-i Gownus gromd count - vans 
Gowams t-4 tcuanus grand comt - 2axle 
Gouanus G-4 Cowanus grcmdcomt - .=2axle 
Gwanus C-8 Gouanusgromdcomt-vans 
Gouanus G-8 Gouanus sromd comt - Zaxle 
Gomaws C-8 Cowanus grandcant - >=2axle 
Gonaws t-9/G-18 towsnus grand comt - vans 
Gouanus G-9/C-18 Gomenus grand comt - Zaxle 
Gouanus t-9/G-18 touaws gromdcomt - =2axle 
Gwanus S of ShrPkuy towanus Fght Report - July lW2 
Gouanus S of ShrPkuy Cowanus Fght Report - July 1992 
Gowanus S of ShrPkuy Gownus Fght Report - July lW2 
Gwanus S of ShrPkuy Gouanus Fght Report - July 1992 

APO-4 

1.0 3.0 37u 370 1 0 0 0 
1.0 3.0 60 60 0 1 0 0 
1.0 3.0 190 190 0 1 0 1 
1.0 3.0 200 280 1 0 0 0 
1.0 3.0 160 160 0 1 0 0 
1.0 3.0 160 16D 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 D 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 90 90 1 0 0 D 
1.0 3.0 50 50 0 1 0 0 
1.0 3.0 50 50 0 1 0 1 
1.0 3.0 120 120 1 0 0 0 
1.0 3.0 30 30 0 1 0 D 
1.0 3.0 60 60 0 1 0 1 
1.0 3.0 co &O 1 0 0 0 
1.0 3.0 50 50 0 1 0 0 
1.0 3.0 co 60 0 1 0 1 
1.0 3.0 140 140 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 60 6a 0 1 0 1 
1.0 3.0 110 110 1 0 0 0 
lI0 3.0 co co 0 1 0 0 
1.0 3.0 LO co 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 

690 
607 
132 
261 
1X 
261 

1265 
211 

527 
10% 

ii 

2953 406 
19 

865 
481 

1:; 
202 
807 
640 
529 
969 

1410 
157 
784 

1133 
426 
869 
152 
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4 36 

LV 37 

I 

LV 
V ii 
V 40 

-v Cl 

I LV LV .v 42 44 43 

.v 45 

I 

LV 46 

LV .v 47 48 
.v 49 

,v 50 

I LV LV .v 51 52 53 
*v 54 

I 
LV 55 
Lif 56 
,V '57 
Lv 58 
LV 59 

I LV LV LV 60 61 62 
LV 63 

I 

LV 61 

LV LV 65 66 
LV 67 
LV 68 

I LV LV LV 69 70 71 
LV 

I 

LV z 
LV 74 
LV 75 
LV 
LV Ft 

I LV 
LV 
LV 78 2 
LV 81 

I 

LV 
LV ii 
LV 
LV ii 
LV 98 

I 

LV W 
LV 100 
LV 101 
LV 102 

I 
LV 103 
LV LV 106 105 

LV 107 
LV 109 

I LV LV 110 111 
LV 113 
LV 114 

I LV 115 

933390 
9333w 
933445 
933445 
933445 

51600 
51600 
51600 

-51600 
-51600 
-51600 

51670 
51670 
51670 

-5167D 
-51670 
-51670 

14850 
14850 
14850 

-1450 
-14850 
-14850 

-912540 
-912540 
-912540 
912540 
912540 
912540 

52150 
52150 
52150 

-5z150 
-52150 
-52150 
52380 

~~ 
-52380 
-52380 
-5238D 

12220 
12220 
12220 

-12220 
-12220 
-12220 

14920 
-14920 

14960 
-14960 

14981 
-14981 
-57310 

51960 
-51960 
-58690 

5869D 
12110 
llll0 
12110 

-12110 
-12110 
-12110 

12120 
12120 
12120 

-12120 
-12120 

Gouanus S of ShrPkuy Cowanus Fght Report - July lW2 

51 Data with mltiplitrs 

tommus 5 of ShrPkuy touamta Fght Re$mt - July lW2 
Verrazano Br - UBD 91 Toll Data L GcuClaos - vans 
Verrazano Br - US0 91 Toll Data - Zuaxle 
Verrazano Br - UBD 91 Toll Data - .3axle 
4th Avenue - Lot 4 

$1 Data with mltiplierr 

Couanussromdcmnt-vans 
4th Avenue - Lot 4 Gowants sramd comt - tule 
4th Avenue - Lot 4 Gouanus gromd comt - m2axle 
4th Avenue - Lot 3 Gwanus grand comt - vans 
4th Averue - Lot 3 Cwafus grou-d mint - Zaxle 
4th Avenue - Lot 3 

$1 Data with ultipllers 

towanus grand cumt - >=Zaxle 
5th Avenue - Lot 2b towanus grand comt - vans 
5th Avenue - Lot 2b Gouanus grand comt - taxle 
5th Avtwe - Lot 2b Dowanus gromd comt - >=Zaxle 
5th Aveme - Loc2a Gonmusgrcvdcomt- vans 

Sl Data with ultiplitrs 

5th Avenue - Lot 2a Gouanus srfmd comt - Zaxle 
5th Avenue - Lot 2a C0mnus grd comt - >=2axle 
Ft. Hun. Pkwy - lb Cwanus groudcomt - vans 
Ft. Hm. Pkuy - lb Gowanus grou-d comt - Zaxle 

51 Data with ultiplitrs 

Ft. Han. Pkwy - lb Cowerus ground cmmt - m2axle 
Ft. Ham. Pkuy - la Cmanusgroudcamt-vans 
Ft. Ham. Pkwy - la Gouanus grand comt - Zaxle 
Ft. Ham. Pkwy - la twarua groud comt - >=2axle. 
Ocean Pkwy - Lot C 

51 Data with mltipliers 

Gwanus sromd comt - vans 
Ocean Pkuy - Lot C Gwanus grand comt - Zaxle 
Ocean Pkwy - Lot 4 Gwanus sromd ccuit - >=2axle 
Ocean Pkny - Lot 3 Gomnusgromdcmt-vans 
Ocean Pkwy - Lot 3 

NYCDOY Bridge Report - 1988 

Gouanus groud cant - Zaxle 
Ocean Pkwy - Lot 3 

Cts 

Couanus grand comt - *=taxle 
Coney Avenue - Loc4Gouanusgromdcomt-vans 
Coney Avenue - Lot 4 touams grd comt - 2axle 
Coney Avenue - Lot 4 Dowanus gromd comt - .=2axle 
Coney Avtwe - loc3Gowws srwndcomt-vans 
ConyAvenue-Loc3tonanus grand comt - Zaxle 
Coney Avenue - Lot 3 Cowanus grand tomt - =2axle 
Ocean Avtnua - Loc4Gowewsgroudcant-van8 
Ocean Avenue - Loc4touanus grad comt - Zaxle 
Ocean Avenue - Lot 4 Gowanus sromd comt - >=Zaxle 
Ocean Avenue - 10~3 Goanus grand comt - vans 
Ocean Aveme - Loc3 Cowems groud comt - Ztxlt 
Ocean Avenue - Lot 3 Gnaws grd cmmt - =2axle 
Flatbush Ave - Loc4Goumusgromdcou1t-vans 
Flstbush Ave - Lot 4 Cwanus gromd comt - Zaxlt 
Flatbush Ave - Lot 4 Conanus gromd cant - *=Zaxlt 
Flstbush Avt - Loc3Gobmnusgromdcomt-vans 
Flatbush Avt - Lot 3 Gowarus grwnd comt - 2txlt 
Flatbush Aw - Lot 3 Cowanus Rroud comt - >=2axlt 
Linden Ave ? Caton 
Linden Ave 0 Caton 
Lidm 0 Kings Huy 
Linden 0 Kings Huy 
LindenOPema Ave 
Linden 0 Pema Avt 
Union St. 
Stillwcll Ave. 
Stillwll Ave. 
Crospcy Ave. 
Crospey Ave. 
Flatbush Avt - 1 
Flattush Ave - 1 
Flatbush Avt - 1 
Flatbush Ave - 1 
Flatbush Avt - 1 
Flatbush Avt - 1 
Flatbush Ave - 2 
Flatbush Avt - 2 
Flatbush Ave - 2 
Flatbush Ave - 2 
Flatbush Ave - 2 

1.0 3.0 50 50 0 1 0 0 
1.0 3.0 60 60 0 1 0 1 
1.0 3.0 90 90 1 0 0 0 
1.0 3.0 00 W 0 1 0 0 
1.0 3.0 90 90 0 0 0 1 
1.0 3.0 50 50 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 JO 0 f 0 i 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 
::o" 3.0 3.0 30 30 30 30 0 1 0 1 0 0 0 0 

1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 i 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 '30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 50 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 

1.0 

1.0 3.0 30 30 1 

3.0 30 

0 0 0 
1.0 3.0 30 30 0 1 0 0 

30 

1.0 3.0 30 30 0 1 0 1 

0 

1.0 3.0 30 30 1 0 0 0 

1 

1.0 3.0 30 30 0 1 0 0 

0 

1.0 3.0 30 30 0 1 0 1 

1 

1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 

1.0 

1.0 3.0 30 30 0 1 0 1 

3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 

NYCDDT Bridge R&rt - 1988 Cts 
NYCDOT Bri&e Report - 1988 Cts 
NYCDOT Bridge Report - 1988 Cts 
NYCDOT BridOt Report - 19&3 Cts 
Brooklyn Truck Route St&y 
Brooklyn Truck Rwtt Study 
Brooklyn Truck Route Stufy 
Brooklyn Truck Rcutt study 
Brooklyn Truck Route Study 
Brooklyn Truck Route Stub/ 
Brooklyn Truck Rwtt St&y 
Brooklyn Truck Rwtt Stub/ 
Brooklyn Truck Route St&& 
Brooklyn Truck Rwtt Study 
Brooklyn Truck Rwtt Study 

APO-5 

1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 80 80 1 0 0 0 
1.0 3.0 &O 40 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 80 8010 0 0 
1.0 3.0 40 LO 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 50 50 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 50 50 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 

453 
1012 
434 
508 
447 
180 
64 
70 
64 
is 
48 
43 

3: 
13 
13 
13 

150 
96 

139 
148 
27 

3:: 
102 
173 
55 
10 

;: 

:: 
279 
83 

112 
169 

2 
1C 
6 

:i 
107 
235 

59 

:i 

z 
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135 
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106 
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a5 
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75 
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280 
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J 120 
4 121 

LV 123 

I LV J 124 125 
J 127 

*J '128 

I LV 'V V 129 131 132 
V 133 

LV 135 

I LV V 136 137 
V 139 

*V 140 

I LV V 
'V 

141 144 
lb3 

V 145 
LV 146 I LV 147 

V la 
V 149 

*V 151 

I 'V LV V 152 153 155 
V 1% 

I :t :5; 
I V 159 

V 160 
.V 161 

I 
LV 162 
'V 163 

I v :$ 
V 

LV 166 

-12120 
12240 

-12240 
14480 

:z 
-14480 
-14480 
-14480 

14510 

56RO 
-56720 
-56720 
-56720 

56510 
-56510 

56130 
-56130 

11203 . 
11203 
11203 
11206 
11206 
11206 
11233 

I LV 167 11233 
V 168 11233 

1 v 169 11236 
.v 170 11236 
LV 171 11236 

I LV 1433683 
V 
V fizzi 

LV 4 -933683 

I 
LV 5-933683 
‘v b-933683 

I v 7 9837 
V a 9837 

li 10 

I 

LV 11 z 
.v 12 9B30 
.V 

:: 
9830 

LV -11090 

I 

LV 
'.V :; :::z 

.v 18 11090 
V 

LV ii ;:Ei 

Flatkush Ave - 2 Brooklyn Truck Rwte Study 
Flatbsh Avt - 3 Brooklyn Truck Rwtt study 
Flatbush Ave - 3 Brooklyn Truck Rwte Study 
Atlantic Ave - 1 Brooklyn Truck Rwte Study 
Atlantic Avt - 1 Brooklyn Truck Route Stub/ 
Atlantic Ave - 1 Brwklyn Truck Rwtt study 
Atlantic Ave - 1 Brooklyn Truck Route Study 
Atlantic Ave - 1 Brooklyn Truck Route study 
Atlantic Ave - 1 Brwklyn Truck Route study 
Atlantic Ave - 2 Brwklyn Truck Rwte Study 
Atlantic Ave - 2 Brooklyn Truck Rwtt Stub/ 
Atlantic Avt - 2 Brwklyn Truck Rwtt Study 
Atlantic Ave - 2 Brooklyn Truck Rwtt Study 
Atlantic Ave - 2 Brooklyn Truck Route Study 
Atlantic Avt - 2 Brooklyn Truck Rwtt Study 
Atlantic Ave - 3 Brooklyn Truck Rwte Study 
Atlantic Ave - 3 Brooklyn Truck Rwte Study 
Atlantic Ave - 3 Brooklyn Truck Rwte Stw 
Atlantic Ave - 3 Brooklyn Truck Rwte St&y 
Atlantic Avt - 3 Brooklyn Truck Route Study 
Atlantic Ave - 3 Brooklyn Truck Route Study 
,Flatlands Ave - 1 Brooklyn Truck Rwtt Study 
Flatlands Avt - 1 Brooklyn Truck Route St&y 
Flatlands Avt - 2 Brooklyn Truck Route Study 
Flatlands Avt - 2 Brooklyn Truck Route St&y 
Myrtle Ave Brooklyn Truck Rwte Study 
Myrtle Ave Brwklyn Truck Route Study 
Myrtle Ave Brooklyn Truck Rwte Study 
nyrtlt Ave Brooklyn Truck Route Stub/ 
Hyrtle Avt Brooklyn Truck Rwtt Study 
Myrtle Ave Brooklyn Truck Route Study 
Flushing Avt Brooklyn Truck Route Study 
Flushing Ave Brwklyn Truck Route Study 
Metropolitan Avt Brooklyn Truck Route Study 
Metropolitan Avt Brooklyn Truck Route Study 
Manhattan BridBt 1988 NYCDOT B NYQ)CP X's vSp 
Manhattan BridBt 1988 NYCDOT B NYQICP X's sut 
Manhattan BridBt 1988 NYCDOT & NYQ)CP X's ca& 
HMhattan Bridge 91 TBTA Survey - vet-dpickrps 
Htiattsn Bridge 91 TBTA Survey - SU Trucks 
ntiattan BridBt 91 TBTA Survey - Cc&. Trucks 
Uilliamatxm Bridge 19811 NYCDOT 8 NYCDCP X's V&I 
Uilliamburg Bridge 1988 NYCDOT 8 NYWCP X's sut 
Uilliamsburg Bridge 1988 NYCDOT 8 NYCDCP X's conrb 
Uilliamsburg BridBt 91 TBTA Survey - vans&pick&s 
Uilliamshurg Bridge 91 TBTA Survey - Su Trucks 
Uilliamaburg BridBt 91 TBTA Survey - Cab. Trucks 

1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 40 co 1 0 0 0 
1.0 3.0 30 30 010 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 40 10 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 60 60 1 0 0 0 
1.0 3.0 co co 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 60 60 1 0 0 0 
1.0 3.0 co 40 0 10 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 10 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 co 40 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1. 
1.0 3.0 LO 40 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 60 60 0 1 0 1 
1.0 3.0 60 60 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 600 600 1 0 0 0 
1.0 3.0 300 300 0 1 0 0 
1.0 3.0 -90 90 0 0 0 1 
1.0 3.0 250 250 1 0 0 0 
1.0 3.0 100 100 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 350 350 1 0 0 0 
1.0 3.0 170 170 0 1 0 0 860 
1.0 3.0 50 50 0 0 0 1 247 
1.0 3.0 250 250 1 0 0 0 2513 
1.0 3.0 140 140 0 1 0 0 1367 
1.0 3.0 30 30 0 0 0 1 191 

LV Dataset Middav Time Period 

BOE - N of UiIlBr s-1 B Dow ClS cnts - vans 1.0 
BQE - N of UillBr S-l B Dow Cls cnts - 2axlt 
BaE - N Of UillBr S-l 8 Bow Cls Cnts - B=Zaxlt 
69E - N of UillBr s-1 L Gou Cls Cnts - vans 1.0 
BOE - N of UillSr S-l 8 cow Cl8 Cnts - Zaxle 1.0 
BPE - N of UillBr s-1 8 toe Cls cnts - .~2txlt 
Bklyn Batt Ttm - SW 91 TBTA Surv/May Toll - vans 
Bklyn Batt TWI - SBD 91 TBTA Surv/May Toll - ZUaxlt 
Bklyn Batt Tun - SBD 91 TBTA Surv/May Toll - x3axle 
Bklyn Batt TUI - NBD 91 TBTA Surv/May Toll - vans 
Bklyn Batt Tul - NBD 91 TBTA Survflay Toll - 283axle 
Bklyn Batt Tm - NBD 91 TBTA Surv/Bay Toll - *3axtt 
cowanus t-3 twanus grand ccmt - vans 
Gwarus t-3 Cowanus gromd comt - Zaxle 
Cowanus C-3 touanus grand comt - .=Zaxlt 
Gowtlus c-4 Cowanus grcimd comt - vans 
cowanus G-C Cowanus gromd comt - 2axle 
cowanus c-c Gouanus grwnd comt - *=taxlt 

::: 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1:: 
1.0 

45 
206 

E 
190 
SC 238 

190 
54 

i% 
W 

Z% 

51 
455 

:z 
455 
129 
65 
65 
65 
65 

E 
52 

iz 
52 

611 
611 

iii 
3111 
1536 

2:: 
1030 
291 

1743 

3.0 350 350 1 0 0 0 11% 
3.0 300 300 0 1 0 0 1025 
3.0 150 150 0 1 0 1 1537 
3.0 400 LOO 1 0 0 0 1366 
3.0 100 100 0 1 0 0 3c2 
3.0 150 150 0 1 0 1 851 
3.0 30 30 1 0 0 0 117 
3.0 30 30 0 1 0 0 161 
3.0 30 30 0 0 0 1 7 
3.0 30 30 1 0 0 0 
3.0 30 30 0 10 0 if 
5.0 30 30 0 0 0 1 -11 
3.0 50 50 1 0 0 0 5Ll 
3.0 30 30 0 1 0 0 135 
3.0 30 30 0 1 0 1 338 
3.0 50 50 1 0 0 0 
3.0 50 50 0 1 0 0 12 
3.0 30 30 0 1 0 1 702 



.I 
V 21 12320 

I LV 22 12320 
Gouanus t-8 Cowanus gromd count - vans 
Couam~~ C-8 Cowanus gromd comt - Zaxlt 
&man* C-8 Conanus proud cowt - >-Zaxlt 
Cwanus G-P/G-18 Gouanusgromdcomt- vans 
touanus C-P/t-18 Gobianus grovd comt - Zaxlt 
Couanua C-9/G-18 Gouanus gromd comt - >=2axla 
touams S of ShrPkyr Cowanus Fght Report - July 1002 
Conanus S of ShrPkuy Gouanus Fght Repert - July 1992 
Cowanus S of ShrPkuy Cowanus Fght Report - July lW2 
towanus S of ShrPkuy Cowanus Fght Report - July lW2 
Cowanus S of ShrPkwy Gwarua Fght Report - July lW2 
towanus S of ShrPkwy touanus Fght Report - July lW2 
Vtrratano Br - UBD 91 Toll Data L CowClass - vans 
Verrazano Br - UW 91 Toll Data - 2h3axlt 
Vtrratano Br - UBD 91 Toll Data - +3axle 
4th Avenue - Lot 4 touanus gromdcomt - vans 
Cth Avenua - Lot C Gwanus gromd comt - Ztxlt 
4th Avame - Lot C touanua grand comt - .=taxlt 
Cth Avenue - Lot 3 Couanuspromdcomt-vans 
4th Avenue - Lot 3 towanus gromd comt - Zaxle 
4th Avenue - Lot 3 towanus grand cotmt - >=Zaxlt 
5th Avanua - lot 2b Cowanus gromd count - vans 
5th Avenue - lot 2b Couanus grand comt - 2txlt 
5th Avenw - Lot 2b Gouanus grand comt - +=Zaxlt 
5th Avanue - Lot 2a towanus grand comt - vans 
5th Avenue - Lw 2a Gwanus gromd count - 2axle 
5th Avewe - lot 21 Cowanus gromd cmt - =2axle 
Ft. Wan. Pkwy - lb Gonanwgrandcou~t-vans 
Ft. H-a. Pkuy - lb towarm gromd comt - Zaxle 
Ft. Wm. Pkwy - lb Cowanus gromd comt - >=Ztxlt 
Ft. Hma. Pkuy - la Cobmnus grand comt - vtm 
Ft. Hm. Pkwy - la Cowanus ground comt - 2axlt 
Ft. Hr. Pkuy - la Cwanus gromd count - -2txlt 
Ocean Pkuy - Lot / Gownus grouid cmt - vans 
Ottan Pkuy - lot 4 tonanus gromd comt - Zrxlt 
&CM Pkwy - Lw b Gwenus grwd comt - >=2txlt 
Ocean Pkuy - lot 3 Cwanus groud comt - vans 
Ocean Pkwy - lot 3 Gowmx grovdcornt- Zaxle 
Ocean Pkwy - Lot 3 Gwanus gromd cmt - =Zaxle 
Coney Avtnua - Loc4Couanusgromdcomt-vans 
Cmey Avenue - lot C Gownus gromd comt - taxle 
Coney Avenue - Lot 4 Goutnus grou-d comt - +=Zaxlt 
ContyAvttwe- Lot 3 Gwanus gromd comt - vans 
ConeyAvenua-Loc3Couanus gromdcovlt - Ztxlt 
Coney Avtfwt - Lot 3 Cowanus gromd comt - =2axle 
&CM Avenue - Lee 4 Gouanus gromd cmt - vans 
Ocsan Avenue - Lot 4 Gownus promd comt - 2ult 
Ocean Avcrur - Loch Gowanus gromd CMt - -2txlt 
Ocean Avenue - lot 3 Gauams gromdcomt- vans 
Ocean Avtrut - lot 3 Dowuus QrOWd CMt - 2axlt 
Ocean Avtnua - Lot 3 Cowanus gromd tomt - +=2ule 
Flattush An - lot 4 Cowanus gromd eomt - vans 
Flathsh Ave - lot 4 muanus sromd CMt - Zaxlt 
Flrtbush An - Lot I townus grou-d comt - >=Zaxle 
Flathtsh An - Lot 3 Couanus gromd comt - vans 

Flrthsh Ave - lac 3 Cowanus gromd comt - 2txlt 
Flrttuh Aw - Lot 3 Gouanus grumd comt - >=Zaxlt 
linden Avt 0 Caton $1 Data with multipliers 
Linden Ave 0 Caton $1 Data with nultiplitrs 
Linden il Kings Hbfy $1 Data with multipliers 
Linden 8 Kings Hy $1 Data uith nultipliers 
lidm 9 Pems Ave $1 Data with mltipliers 
Lindcn 0 Pema Ave $1 Data with nultipliers 
Union St. NYCDOT Bridge Report - 1988 Cts 
Stillnil Ave. NYCDOT Bridge Report - 1988 Cts 
Stillwll Ave. NYCDOT Bridge Report - 1988 Cts 
Crospey Ave. NYCDOT Bridge Report - 1988 Cts 
Crospy Ave. NYWOT Bridge Report - 1988 Cts 
Flsthrsh Ave - 1 Brooklyn Truck Rwte Study 
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v 103 

I iv LV .V 105 106 107 
.v 109 

I 
;V 110 
LV 'V 113 111 

.V 114 
V 115 

:: 117 118 
.V 119 

( .v 120 

.V 127 

I LV LV .v 128 129 
131 

*V 132 

I ;i 133 135 
LV 1% 

12110 
12110 

-12110 
-12110 
-12110 

12120 
12120 
12120 

-12120 
-12120 
-12120 

12240 
-122co 

144BO 
14480 
1440 

-144BO 
-14480 
-14480 

lb510 
14510 
lb510 

-lb510 
-lb510 
-lb510 

lb550 
I 

LV 137 lb550 
LV 139 lb550 

I LV lb0 -lb550 

I LV 141 -14550 
LV lb3 -lb550 
iV 144 58910 

I 
iV lb5 -511910 
LV 146 5B960 
LV lb7 -5B960 
LV 148 56720 
LV lb9 

I LV 151 

I LV LV 152 153 
LV 155 

I 
LV 1% 
LV 157 
LV 158 
LV 159 
LV 160 

56RO 
%720 

-56720 
-%RO 
-56720 

56510 
-56510 

56130 
-Ml30 

11203 

I LV 161 11203 
LV 162 11203 

I LV 163 11206 
LV 164 11206 

I LV LV Lv 165 166 167 11206 11233 11233 
LV 168 11233 
LV 169 11236 

I LV 170 11236 
LV 171 11236 

I 
LV 
LV :Ez 

I LV 39336B3 
LV b -933683 
LV - 
LV i -Ez 

I 

LV 7 9B37 

Flatbush Avt - 1 Brooklyn Truck Route St&y 
Flatkah Avt - 1 Brooklyn Truck Route Study 
Flatbush Avt - 1 Brooklyn Truck Route Study 
Flatbush Ave - 1 Brooklyn Truck Route Stw 
Flatbush Ave - 1 Brooklyn Truck Rwtt St* 
Flatbush Ave - 2 Brooklyn Truck Rwtt Study 
Flatkush Ave - 2 Brooklyn Truck Route Study 
Flatbush Ave - 2 Brooklyn Truck Route Study 
Flatbush Ave - 2 Brooklyn Truck Route Study 
Flstbush Avt - 2 Brooklyn Truck Route Study 
Flatbush Avt - 2 Brooklyn Truck Route Study 
Flatkush Ave - 3 Brooklyn Truck Route Study 
Flatbush Ave - 3 Brooklyn Truck Route St&y 
Atlantic Avt - 1 BrooklynTruck Route Study 
Atlantic Ave - 1 Brwklyn Truck Rwte St&y 
Atlantic Avt - 1 BrwklynTruckRouttStucty 
Atlantic Aw - 1 Brooklyn Truck Route Study 
Atlantic Avt - 1 Brooklyn Truck Route St&P 
Atlantic Ave - 1 Brooklyn Truck Rwte Study 
Atlantic Ave - 2 Brooklyn Truck Rwte Study 
Atlantic Avt - 2 Brooklyn Truck Rwtt Study 
Atlantic Avt - 2 Brooklyn Truck Rwtt Study 
Atlantic Avt - 2 Brooklyn Truck Rwte Study 
Atlantic Ave - 2 Brooklyn Truck Rwtt Study 
Atlantic Ave - 2 Brooklyn Truck Rwte Study 
AtlMtiC Avt - 3 BrooklynTruck RouteStudy 
Atlantic Avt - 3 Brooklyn Truck Rwtt Study 
Atlantic Ave - 3 Brooklyn Truck Route Stdy 
Atlantic Ave - 3 Brooklyn Truck Route Study 
Atlantic Ave - 3 Brooklyn Truck Route St* 
AtkMtiC Avt - 3 Brooklyn Truck Rwtt St&y 
Flatlands Ave - 1 Brooklyn Truck Rwtt Study 
Flatlands Avt - 1 Brooklyn Truck Rwtt Study 
Flatlands Avt - 2 Brooklyn Truck Rwtt Study 
Flatlands Ave - 2 Brooklyn Truck Rwtt Study 
Myrtle Ave Brooklyn Truck Rwte Stud/ 
Myrtle Avt Brooklyn Truck Route Study 
Uyrtlt Ave Brooklyn Truck Route Study 
Myrtle Avt BrooklynTruck Route Study 
Myrtle Ave Brooklyn Truck Rwte St&y 
Myrtle Ave Brooklyn Truck Route St* 
Flushing Avt Brooklyn Truck Rwtt St&y 
Flushing Ave Brooklyn Truck Route St&y 
Metropolitan Avt Brooklyn Truck Rwtt Stud/ 
H@trOpOLitM Avt Brwklynfruck Route St&y 
Manhattan BridBe 1988 NYWOT B NYWCP X's v&p 
Henhattan BridBe 1988 NYWOT B NYWW X’s sui 
Manhattan Bridw 1988 NYWOT A NYWCP X's cub 
uanhrttan Bridge 91 TBTA Survey - van&pickups 
Manhattan Bridge 91 TBTA Survey - SLI Trucks 
Manhattan Bridge 91 TBTA Survey - Cab. Trucks 
UilliaasDurg Bridw 1988 NYWOT L NYWCP X's v&p 
Uilliaskrrg BridBe 1988 NYWOT B NYWCP X's sut 
Uilliwabrg Bridw 1988 NYWOT & NYWCP X's co& 
Uilliauburg Bridw 91 TBTA Survey - vanshpickw 
Uillimubu~ Bridge 91 TBTA Survey - SU Trucks 
Uillim&urg Bridge 91 TBTA Survey - Cab. Trucks 

1.0 3.0 70 70 0 1 0 0 82b 
1.0 3.0 30 30 0 0 0 1 133 
1.0 3.0 140 140 1 0 0 0 1418 
1.0 3.0 70 70 0 1 0 0 824 
1.0 3.0 30 30 0 0 0 1 133 
1.0 3.0 90 90 1 0 0 0 851 
1.0 3.0 40 40 0 1 0 0 495 
1.0 3.0 30 30 0 0 0 1 80 
1.0 3.0 90 90 1 0 0 0 851 
1.0 3.0 co 40 0 1 0 0 4% 
1.0 3.0 30 30 0 ooi ii 
1.0 3.0 40 40 0 1 0 1 
1.0 3.0 40 40 0 1 0 1 z 
1.0 3.0 40 40 1 0 0 0 419 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 01 
1.0 3.0 40 co 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 01 
1.0 3.0 70 701 0 0 0 
1.0 3.0 50 so 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 70 70 1 0 0 0 
1.0 3.0 *so 50 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 100 100 1 0 0 0 
1.0 3.0 70 70 0 1 0 0 
1.0 3.0 30 30 0 0 01 
1.0 3.0 100 100 1 0 0 0 
1.0 3.0 70 70 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 70 70 1 0 0 0 
1.0 3.0 60 60 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 70 70 1 0 0 i 
1.0 3.0 60 60 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 110 110 0 1 0 1 
1.0 3.0 110 110 0 1 0 1 
1.0 3.0 50 50 0 1 0 1 
1.0 3.0 50 50 0 1 0 1 
1.0 3.0 1100 1100 1 0 0 0 

336 
9s 

419 
336 

95 
698 
559 
159 
698 
559 
159 

1001 
802 
227 

1001 
802 
227 
115 
115 
115 
115 
660 
627 

91 

iii 

10: 
1077 
527 
527 

5654 
1.0 3.0 600 600 0 1 0 0 2791 
1.0 3.0 160 160 0 0 01 BDD --- 
1.0 3.0 200 200 1 0 0 0 2010 
1.0 3.0 110 110 0 1 0 0 1107 
1.0 3.0 40 40 0 0 0 1 
1.0 3.0 600 600 1 0 0 0 2s 
1.0 3.0 300 300 0 1 0 0 146D 
1.0 3.0 80 80 0 0 01 419 
1.0 3.0 190 190 1 0 0 0 1891 
1.0 3.0 100 100 0 10 0 1039 
1.0 3.0 30 30 0 0 01 312 

LV Dataset PM Time Period 

BQE - N of UillBr S-l & tou Cl6 Cnts - vans 1.0 3.0 320 320 1 0 0 0 10% 
WE - N of UillBr S-1 L Gou Cl8 Cnts - taxle 1.0 3.0 210 210 0 10 0 m 
WE - N of UillBr s-l B cow Cl6 tnts - .=2axlt 1.0 3.0 160 160 0 1 0 1 1279 
BPE - N of UillBr S-l & Cow Cl6 Cnts - vans 1.0 3.0 430 430 1 0 0 0 1462 

BPE - N of UillBr S-l 6 Cow Cl6 Cnts - Zaxle 1.0 3.0 110 110 0 1 0 0 BQE - N of UillBr S-l 6 tow Cls Cnts - =2axlt 1.0 3.0 160 160 0 1 0 1 EZ 
Bklyn Satt Tun - SBD 91 TBTA Survmy Toll - vans 1.0 3.0 30 30 1 000 236 
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LV 30 933390 
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.V 32 9333W 
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.v Cl 
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I LV 44 
'.V 45 
.v b6 

47 
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51600 
51600 
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-51600 
-51600 
-51600 
51670 
51670 
51670 

-51670 
-51670 
-51670 

I LV 59 14a50 
.V 50 14850 
.v 51 14850 

I LV 52 -14850 

I LV 53 -14850 
'.V 54 -14850 
.V 55 -912540 
.V 56 -912540 

I LV LV 57 58 -912540 912540 
.V 59 912540 
.V 60 912540 

I LV LV 61 62 52150 52150 
I ,V 63 52150 

.V M -52150 -. 

.V is -5i150 
I LV 66 -52150 4 Lv 67 

.v 68 

.v 69 
I LV 70 

LV 
:V ; 
.v 73 
*v 74 
LV 
LV 2 
.v 77 
.v 78 

I LV 79 

:z 
-El 
-52380 
-52380 

12220 
12220 
12220 

-12220 
-12220 
-12220 

14920 

Bklyn Batt Tul - SBD 91 TBTA 
Bklyn Batt Tm - SBD 91 TBTA 
Bklyn Batt Tm - NBD 91 TBTA 
Bklyn Batt Ttm - NBD 91 TBTA 
Bklm Batt Tm - NW 91 TBTA 
touinua t-3 Gouanus 
Gwanuc t-3 Cowanus 
cwatlus t-3 touanus 
Gouanus G-4 toNanus 
Gowanua G-4 cobmnus 
Cowanus G-4 Goualus 
Gouamm c-8 conanua 
cwams C-8 twanw 
Goumna G-8 Gowura 
Cwawa G-9/G-18 touanm 
Comma G-9/6-18 Couanus 
GOWNS C-Q/C-18 Gouatlm 
Couarus S of ShrPkuy towanus 
Gowanus S of ShrPkuy tcuanus 
Couanua S of ShrPkwy Gcuanus 
touaws S of ShrPkuy Cowanus 
Gwanus S of ShrPkuy Gowanus 
Gouanus 5 of ShrPkwy towanus 
Verrazano Br - UBD 91 Toll 
Vtrrazano Br - URD 91 Toll 
Vtrrazmo Br - UBD 91 Toll 
4th Avenw - LocC cwmus 
4th Avenue - Lot 4 Gouams 
4th Avawe - Lot 4 Gouaws 
4th Averam - Loc3 Gouanus 
bth Avenue - lot 3 Cowanus 
4th Avawt - lot 3 cwanus 
5th Avenue - Loc2bGouarU 
5th Avenw - Lot 2b Gouatws 
5th Avenue - Loc2b coumus 
5th Avtwt - Lot 2a Gou8nus 
5th Avanuc - Lcc2a Gouanus 
5th Avenue - Lot 20 touanus 
Ft. Hr. Pkwy - lb Gwanua 
Ft. Hr. Pkwy - lb twanua 
Ft. Hr. Pkwy -lb Cowanus 
Ft. Hr. Pkuy - la ewanus 
Ft. Hr. Pkwy - la Cowanus 
Ft. Hr. Pkuy - la Couanus 
&CM Pkvy -Loch CouaM 
OcennPkuy -Loch touuws 
&tMPkUy - LocC couanus 
DctanPkwy - Loc3 cownus 
WtM Pkuy - Loc3 Gouanus 
Octm Pkwy - Loc3 Cowanus 
Corey Avenue -Loc4Gouafw 
Coney Avenue -LoCbcouUrrr 
Coney Avtnua -locbGoutNJt 
Coney Avenue -1#3Goutiwt 
Coney Avewt -1oc3GownJs 
Coney Avewt -1oc3Gouamm 
ocean Avtwt - Lot 0 Gonuum 
Oman Avenue - Lot b Cowanus 
Ocean Avmut - Lot 4 Gowurrr 
Ocean Avtrua - lot 3 Gowtrut 
Ocean Avenue - Loc3 Cowanus 
Ocean Avawe - Lot 3 Gownus 

Surv/May Toll - 2Uaxlt 
Surv/Hay Toll - .Saxlt 
SurvlMay Toll - vans 
Surv/Hay Toll - 263axle 
Surv/May Toll - B3axlt 
grand c-t - vans 
gromd comt - Zaxlt 
grand comt - .=Zaxlt 
grand comt - vans 
grow-d court - 2axle 
growd comt - >=2axlt 
groundcourt-vans 
proud comt - Zaxle 
grand CMt - .=2axlt 
grand comt - vans 
grand CMt - 2axlt 
grou-d comt - .=2axle 
Fght Report - July lW2 
Fght Report - July lW2 
Fght Report - July lW2 
Fght Report - July 1992 
Fpht Report - July 1992 
Fght Report - July 1992 
Data & CowClass - vans 

Data - Waxle 
Data - >Saxle 
ground comt - vans 

grand CMt - Zaxlt 
gromdcomt - .=2txle 
Qr0UV.d CMt - VW 

grad comt - Zaxlt 
gromd cam - >=taxle 
gromdcovlt-vans 
groud comt - Zaxle 
gromd count - .=Zaxle 
proud CMt - vans 

groud ccuit - Zaxlt 
gromd coutt - +=Zaxlt 
groud cowit - vans 

grad CMt - Zaxlt 
grand cmt - .=Zaxlt 
growd comt - vans 
gromd coutt - 2axlt 
growd CMt - .=Zaxlt 
QrOld CMt - VW 

graud comt - Zaxlt 
grotnd cant - >=taxlt 
gromdcomt - vans 
grdcwnt - ztxxlt 
grd count - =bxle 
gromdcMt-vans 
gromd CMt - Ztxlt 
grand comt - >=2axlt 
grand comt - vans 
QrOUd CMt - 20Xlt 
growd comt - >=Zaxlt 
groindcotmt-vans 
groudcant - Zaxlt 
grand ca.nt - >=Zaxlt 
gromdccunt-vans 
proud comt - 2txlt 
grand count - .+Zaxlt 

Flatbsh Ave - LocCGouanusgromdcomt-vans 
Ftatbush Ave - Lot I touanus gromd comt - Zaxlt 
Flatbush Ave - Lot 4 Gowanus gromd cmt - =Zaxle 
Flatbush Avt - Lot 3 Gownus promd comt - vans 
Flatbmh Avt - Lot 3 Gownus grcud cfxmt - Zaxtt 
Flatbush Avt - lot 3 Cowanus grand ccmt - >=2axlt 
Linden Avt a catm 51 Data with mltiplitrs 

1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 10 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 10 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 

1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 90 90 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 40 40 0 1 0 1 
1.0 3.0 60 60 1 0 0 0 
1.0 3.0 40 40 0 1 0 0 

3.L 30 30 0 1 0 1 
::i 3.0 120 120 0 

3.0 30 30 A 1 
0 0 

1.0 
1.0 3.0 50 50 0 1 8 Y 
1.0 3.0 90 90 1 0 0 0 
1.0 3.0 50 50 0 10 0 
1.0 3.0 co 40 0 101 
1.0 3.0 60 60 1 0 0 0 
1.0 3.0 50 50 0 1 0 0 
1.0 3.0 50 50 0 101 
1.0 3.0 130 130 1 0 0 0 
1.0 3.0 50 50 0 1 0 0 
1.0 3.0 70 70 0 101 
1.0 3.0 560 560 1 0 0 0 
1.0 3.0 160 160 0 1 0 0 
1.0 3.0 190 190 0 0 01 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 _ 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 40 40 1 0 0 0 
1.0 3.0 30 30 0 10 0 
1.0 3.0 30 30 0 101 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 5.0 30 30 0 10 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 101 
1.0 3.0 50 50 1 0 0 0 
1.0 3.0 30 30 0 10 0 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30- 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 10 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 10 0 
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Linden Ave a Caton 
Lirdm 3 Kings Hwy 
Linden 8 Kings Huy 
Linden a Pems Avc 
Lit-den 0 Pems he 

union St. 
Stilluell Ave. 
Stittwll Ave. 
Crospy Ave. 
Crospy Ave. 
Flathush Ave - 1 
Flatbush Ave - 1 
Flstbush Ave - 1 
Flrtbush Ave - 1 
Flatburh Ave - 1 
Flatkrrh Ave - 1 
Flatbush Ave - 2 
Flatbush Ave - 2 
Flatbush Ave - 2 
Flatbush Ave - 2 
Flatbush Aw - 2 
Flatbush An - 2 
Flat-h Ave - 3 
Flrtbush Ave - 3 
Atlantic Ave - 1 
Atlantic Ave - 1 
Atlantic Ave - 1 
Atlantic Ave - 1 
Atlantic Ave - 1 
Atlantic Ave - 1 
Atlantic An - 2 
Atlantic Ave - 2 
Atlntic Ave - 2 
Atlvrtic Ave - 2 
Atlantic Ave - 2 
Atlantic Ave - 2 
Atlantic Ave - 3 
Atlantic Ave - 3 
Atlantic Ave - 3 
Atlnntic Ave - 3 
Atlantic Ave - 3 
Atlantic Ave - 3 
Flatlards Ave - 1 
Flatlads Aw - 1 
Flatlands Ave - 2 
Flatlands Ave - 2 
Myrtle An 
Myrtle AM 
Myrtle An 
Ryrtle An 
Myrtle An 
Myrtle Ave 
Flushing Ave 
Flushing Ave 
Metropolitan Ave 
Metropolitan Ave 
Htiattan Bridge 
Hathttm Bridge 
Clanhrttm Bridge 
Mwhattm Bridge 
Manhattm Bridge 
Hsnhotton Bridge 
Yiltiarg Bridge 
Uillirmsturg Bridge 
Uilliamturg Bridge 
Yillimmburg Bridge 
Uilli~burg Bribe 
Uillimnsturg Bridge 

Sl Data uith wltipliers 1.0 3.0 30 30 0 1 0 1 
Sl Data uith wltipliers 1.0 3.0 30 30 0 1 0 1 

Brooklyn Truck Route Study 

Sl Data with wltibliers 

Brooklyn Truck Route St&y 
Brooklyn Truck Rwte Study 
BrooklynfnrkRwt~Stub/ 
Brooklyn Truck Route St&y 
Brooklyn Truck Rwte St&y 
Brooklyn Truck Route Study 
Brooklyn Truck Route Stdy 
Brooklyn Truck Route Study 
Brooklyn Truck Rwte St&y 

Sl Data uith wltipliers 

Brooklyn Truck Rwte Study 
BrooklynTruckRwteStudy 
Brooklyn Truck Rwte Stu&y 
Brooklyn Truck Route St&y 
Brooklyn Truck Route Stdy 
Brooklyn Twck Route Study 
Brooklyn Truck Route Study 
Brooklyn Truck Route Study 
BrooklyntruckRwteStu&y 

Sl Oat8 with wltipliers 

Brooklyn Truck Route St&y 
BrooklynfruckRwt~Study 
Brooklyn Truck Route Study 
BrooklyntruckRwteStudy 
Brooklyn Truck Route Stdy 
Brooklyn Truck Rwte St&y 
BrooklynTruck Route St&y 
Brooklyn Truck Rwte St&y 
BrooklynTruck Route St&y 

YYCDOT Bridge Report - 1988 

Brooklyn Turk Rwte Study 

Cts 

BrooklynTruck Rwte Stdy 
Brooklyn Truck Rwte Stdy 
BrooklynTruck Rwte Stub/ 
Brooklyn Truck Rwte Stub/ 
Brooklyn Truck Rwte Study 
Brooklynlruk Route St&y 
BrooklynTruckRwteStudy 
BrooklynTruckRwteStudy 
Braoklyn Truck Rwte Study 

NYWOT Bridge Report - 1988 

Brooklyn Truck Route St&&y 

cts 

BrooklynTruckRwteStdy 
Brooklyn Truck Route St&y 
BrooklynTruckRwteStudy 
BrwklynTruckRwteStudy 
Brooklyn T-k Rwte study 
Brooklyn Truck Rwte St&y 
Brooklyn Twck Rwte Stu&y 
1988 NYePOT & NYQ)CP X's v&p 
1988 NYeDOT & NYQ)CP X's sut 

NYCDOT Bridge Report - 1988 

1988 NYCDOT & NYCDCP X's ca& 

cts 

91 TBfA Survey - vudpick~ 
91 TBTA Survey - SU Trucks 
91 TBTA Survey.- Cad. Trucks 
1988 NYQ)OT & NYWCP X's v6p 
1988 NYCDOT & NYWCP X's sut 
1988 NYCOOT & NYWCP X's cd 
91 TBTA Survey - van&pickups 
91 TBTA Survey - SU Trucks 
91 TBTA Survey - Co&. Trucks 

NYCDOT Bridge Report - 1988 cts 
NYCDOT Bridge Report - 1988 cts 
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1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 

1.0 

1.0 3.0 50 50 1 0 0 0 

3.0 

1.0 3.0 30 30 0 1 0 0 
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1.0 3.0 30 30 0 0 0 1 

30 0 1 i 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 40 40 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 

1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 5.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 o-o 0 1 
1.0 3.0 40 40 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 40 40 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 60 60 1 0 0 0 
1.0 3.0 40 40 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 60 60 1 0 0 0 
1.0 3.0 40 40 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 40 40 1 0 0 0 
1.0 3.0 40 40 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 40 40 1 0 0 0 
1.0 3.0 40 40 0 1 0 0 
1.0 3.0 30 30 0 0 01 
1.0 3.0 70 7D 0 1 0 1 
1.0 3.0 70 70 0101 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 30 30 0 1 0 1 
1.0 3.0 900 900 1 0 0 0 
1.0 3.0 500 500 0 1 0 0 
1.0 3.0 140 140 0 0 0 1 
1.0 3.0 120 120 1 0 0 0 
1.0 3.0 50 50 0 1 0 0 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 600 600 1 0 0 0 
1.0 3.0 300 300 0 1 0 0 
1.0 3.0 80 80 0 0 0 1 
1.0 3.0 120 120 1 0 0 0 
1.0 3.0 50 50 0 10 0 
1.0 3.0 30 30 0 0 0 1 
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breakdown of vehicle types by time of day does not deviate substantially from those that 

pertain to the day as a whole. 

433 LV Constraints 

Table 4.11 shows an excerpt from the 144 constraints pertaining to the AM period 

analysis. (There are 144 similar LV constraints for the midday and PM peak time periods, 

respectively, as can be found in Appendix B.) They break down, categorically into: 

o 6 observations for the BQE that are combinations of data from the S-l Highway 

Sufficiency File kept by NYSDOT and classification counts taken by the engineering‘ 

consultant for the Gowanus project; 

o 6 more S-l based observations for Linden Boulevard, taken in combination with 

NYSDOT’s default parameters for the distribution of traffic by time-of-day and 

vehicle class; 

o 6 observations for the Brooklyn Battery Tunnel, 6 for the Williamsburg Bridge and 

6 more for the Manhattan Bridge based on a combination of the NYCDCP survey 

data and 1991 TBTA toll plaza data; 

o 60 observations based on data collected by the Gowanus project engineering 

consultant; 
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o 3 observations from the Verrazano Bridge westbound toll data; 

0 5 observations based on the NYCDOT bridge report; and 

o 46 observations based on the 19851986 Brookly Truck Route Study (see Figure 4.4). 

Table 4.11: LV Dataset Excerpt - AM Time Period 

1933683 BQE - N of UillBr S-l b Gou Cls Cnts - Vms 1.0 3.0 370 370 1 0 0 0 1265 
2933683 WE - N of UillBr S-l L Gar Cls Cnts - 20x18 1.0 3.0 60 60 010 0 211 
3933685 BQE - N of UillBr S-l L Gou Cls Cnts - a=texle 1.0 3.0 190 190 0 1 0 1 B43 
4-9336a3 BaE * N of UillBr S-l L Gou Cls Cnts - vens 1.0 3.0 280 280 1 0 0 0 949 
5-933683 BQE - N of UillBr S-l L Gcu Cls Cnts - 2exle 
6 -93X83 WE - N of UillBr S-1 L Gow Cls Cnts - .=Zaxle 

9837 
s7 9837 

10 9a37 
11 9a30 
12 9a30 
1I 9830 
15 -11090 
lb -11090 
17 -11090 
18 11090 

:i 11090 11090 

z EX 
23 12320 
24 -12320 
25 -12320 
26 -12320 
27-933390 
28-933390 
29 -933390 
30 933300 
Sl 933390 
32 933390 
33 933445 
34 933445 
36 933445 

Bklyn Bott Tu, - SBD 91 TBTA Surv/woy Toll - verm 
Bklyn Bett Tvl - SBD 91 TBTA Surv/Mry Tot1 - 2Utxle 
Bklyn Bott Tm - SW 91 TBTA Surv/nry Toll - B3txle 
Bklyn Batt Tm - NBD 91 TBfA Surv/Moy Toll - vene 
Bklyn Bott fur - NBO 91 TBTA Surv/Moy Toll - Wule 
Bklyn Batt Tm - NBD 91 TBTA Surv/Moy Toll - .3ulc 
toumus 6-3 Gouonur gromdcomt-vene 
Gouanus 6-3 GOUOIWS gromd ant - 20x18 
towonus G-3 GWMUS grcudcomt - *=Ztxlt 
Gouanus G-4 GouMus growdcomt-vens 
Goum C-4 GOUOflM grand comt - Ztxlt 
Gouarus G-4 GOUOIWS gromdccue - -2txle 
Gownus G-8 GOUMUS growdcomt-vens 
Gouanur G-8 GOUMUS grad comt - Ztxle 
Goumuo G-8 GOUMUS gromdcomt - +=2&t 
Gwarus C-9/G-18 GOUOWS gromdcornt-verbs 
Gouatv~~ 6-9/G-18 Gouotus gromd comt - 2txlt 
GOUO~UJS 6-9/G-18 Gournus grovdcamt - -2txlt 
Gouonus Sof ShrPkvy Gowanus Fght Report - July 1992 
GOU~US S of ShrPkwy Gouerus Fght Report - July lW2 
Gouenm S of ShrPkuy Gomws Fght Report - July lW2 
Gouarus S of ShrPkwy Gownus Fght Reuort - July 1W2 
GoumS of ShrPkwy Gownus Faht R&rt - July lW2 
Gwams S of ShrPkuy Gonenus Fght Report - July 1992 
Verrazmo Br -UBD 91Toll Datr L GouCltss - vent 
Vcrraram Br - UgD 91 Toll Dote - 263exlt 
Verrrzmo Br - UW 91 Toll Deto - >3txlt 

1.0 3.0 160 160 0 1 0 0 527 
1.0 3.0 160 160 0 1 0 1 1054 
1.0 3.0 30 30 1 0 0 0 
1.0 3.0 30 30 0 1 0 0 2 
1.0 3.0 30 30 0 0 0 1 
1.0 3.0 30 30 1 0 0 0 m3 
1.0 3.0 30 30 0 1 0 0 406 
1.0 3.0 30 30 0 0 0 1 19 
1.0 3.0 90 90 1 0 0 0 865 
1.0 3.0 50 50 0 1 0 0 4al 
1.0 3.0 50 50 0 1 0 1 -- 
1.0 3.0 120 120 1 0 0 0 1E 
1.0 3.0 30 30 0 1 0 0 202 
1.0 3.0 60 60 0 1 0 1 807 
1.0 3.0 40 40 1 0 0 0 440 
1.0 3.0 50 50 0 1 0 0 529 
1.0 3.0 40 40 0 1 0 1 
1.0 3.0 14.D 140 1 0 0 0 1:: 
1.0 3.0 30 30 0 1 0 0 157 
1.0 3.0 60 60 0 10 1 
1.0 3.0 110 110 1 0 0 0 1z 
1.0 3.0 40 40 0 1 0 0 426 
1.0 3.0 40 40 0 1 0 1 049 
1.0 3.0 30 30 1 0 0 0 152 
1.0 3.0 50 50 0 1 0 0 453 
1.0 3.0 60 60 0 1 0 1 1012 
1.0 3.0 90 90 1 000 434 
1.0 3.0 80 00 0 1 0 0 508 
1.0 3.0 90 w 0 0 0 1 447 

Using the 6;rst line as an example, each constraint indicates the network link number 

and direction (+ or -) to which the observation pertains (933683), a description of the 

location (BQE - North of the Williamsburg Bridge), the source of the observation (S-l data 
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from NYSDOT plus Gowanus project classification counts), the weights attached to small 

(1.0) and large (3.0) deviations from the observed value, the limits, below (350) and above 

(350) the observed value (of 1265) at which the secondary, larger weights (3.0) take effect, 

the truck classes to which the observation pertains (O=no and 1 =yes, and TCl =commercial 

vans, TC2=smgle unit trucks, and Tc4 =trucks with four or more axles), and the observed 

value (1265). 

Before considering how these observations are developed, it is useful to discuss the 

default factors developed by NYSDOT for converting AADT’s into hourly volumes by 

vehicle class. As was shown in Chapter 3, Table 3.4, the first set of these data shows a 

breakdown (percentage) of total daily trafficby hour. For example, the percent of daily -. + 

traffic that occurs between 6AM and 1OAM is l&5%, being the tot&f 28%, 5.8%, 5.8% 
. .?‘. _ . _ f- -:y~;s+.fc: ..r;. : -- ? ..-.-* 

- - 
and 5.1%. These data can be used to ‘&t&irate total traffic in two directions within a given . 

**-. l .-- -_ ;... .- 
time period, or to establish factors that allow peak hour counts; within a given time period, 

. . 
to be expanded into an estimated total count’for tiat time period (e.g., 3.36=.195/.058 for 

: .: 
the 6-10 timeframe). The second s&t&da@,, presented in Chapter 3, Table 3.5, show 

breakdowns of total traffic for autos, vans, and trucks for. typical urban freeways. When . . 

multiplied together, these two sets of data provide default estimates of the percent of daily 

vehicle trips, by vehicle class, occuring within a given time period. For example, the factor 

for vani during the AM peak is 0.0195, which implies that 1.95% of all daily vehicle trips 

are van trips that occur during the hours between 6AM and 1OAM. 

Turning back to the development of LV observations, several illustrations seem 

appropriate. First, let us consider the observations derived from the S-l data and Gowanus 
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study classification counts (LV constraints l-8). In this instance, the baseline data are 

Sufficiency File observations of AADTs for the BQE. These have been converted into 

volumes by truck class and direction using the classification count done just south of this 

location, on the BQE just north of the Gowanus (see Table 4.2). As a second example, 

development of observations from the TBTA toll plaza surveys (e.g., LV constraints 7-14) 

are straightforward, involving aggregation of the toll plaza data into time periods (e.g., from 

Table 4.3) and subsequent postmultiplication by the percentage distributions of vehicles by 

vehicle class (e.g., born Table 4.4). 

From the Gowanus Corridor Project, many link volume observations can be 

developed. As was shown in Table 4.2, these data present peak hour volumes and vehicle 

classification breakdowns for several locations within Brooklyn, The truck classes employed 
rr). .&A -,_..- a-.. . I r .;r : .;. - 

are light, medium,-.and heavy, mea&it 1) c&me&al vans with two axles and four tires, 
.g 

2) two-axle-s&ire trucks and 3) $ti &her t&c& (more than 6 &s aid/or 2 axles). Table 4 * -- ‘. 

4.2 shows four locations * ‘-. hi& -vohxrihe -apd _ vehicle cIassification data have been 
c . . ., : 

collected. The first is betieen the &oklyn Battery Tunnel‘ and the BQE merge; the ‘_ _- -- y.- _ _: ..__ 
second is on the BQE between Rapelye Street and the nierge point with the Gowanus. 

..- . 
Each quadrant of the table shows the hourly volumes for he peak hour within each time 

period and the classification breakdown by vehicle types. The peak hour volumes and 

classification breakdowns, in combination with the time period expansion factors derived 

from the NYSDOT data just described above, are used to estimate total truck trips by 

location (direction) and truck class for each of the three time periods analyzed. Such 

estimates exist for three locations (two directions each) on the Gowanus expressway, and 
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one location each (both directions) on Fourth Avenue, Fifth Avenue, Fort Hamilton 

I 

I 
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Parkway, Ocean Parkway, Coney Avenue, Ocean Avenue, and Flatbush Avenue. 

From the 1988 New York City Bridge Traffic Volumes Report, prepared by the New 

York City Department of Transportation (NYCDOT), truck volumes by hour and direction 

are available for several bridges in the network (see Table 4.6). These data are used to 

create total truck LV observations by direction, time period. Two exceptions are that the 

westbound classification counts for the Williamsburg and Manhattan Bridges, which break 

down the truck types in greater detail, are better data than those reported by the NYCDOT 

bridge report, and hence should be used in place of the NYCDOT data. 

The 1984 Brooklyn Truck Route Study (see Figure 4.4) provides truck volume 

estimates for many of the arterials within Brooklyn. The.se: are AADTs (Average Annual *_i . . . . .-,..,=;. .* -jr- .&*.’ .; .- 
Daily Traffic values) for trucks alone (e.g., 215; trucks in both directions, between 7:00 AM 

and 7:00 PM for Atlantic Avenue between Bedford‘Avenue and Eastern Parkway). These 

counts on the arterials are the most valuable, since they are the only volumes available for 
: 

those facilities. In conjunction with the NYSD?IT default parameters for breakdowns of 

traffic volumes by time of day for urban arterials, these AADTs can be used to generate 

estimates of total truck volumes by time period. Moreover, through the use of NYCDOT’s 

truck classification percentages, shown in Table 4.7, some of the truck AADTs shown in 

Figure 4.4 are expandable into truck flow estimates by truck class. For example, estimates 

along Flatbush Avenue can be developed based on the classification breakdowns from 

Flatbush Avenue and Bergen Street. Such estimates have been prepared for three locations 
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on Flatbush Avenue, three on Atlantic Avenue, two on Flatlands Avenue, and one each on 

Myrtle Avenue, Flushing Avenue, and Metropolitan Avenue. 

4.4 Findings 

Of greatest interest Erom the case study are the OD matrices themselves and the 

network flow patterns they produce. Table 4.12 presents an excerpt from the AM peak 

period OD matrix and Figure 4.6 shows the corresponding flow pattern for all trucks 

combined. The pervasiveness of truck movements throughout the borough is quite evident. 

Flows are heavier along the Gowanus Expressway, aIong north-south arterials in the middle 

of the network, and east-west across the northern portion of the network. * 

Figures 4.7, 4.8, and 4.9 present truck-class specific AM flow patterns for light, 

medium, and heavy trucks, respectively (light=ZaxJe, 4-tire; medium=single unit trucks, 

and heavy=4 or more axles). One notices immediately the heavy van flows; flows that may 

well be in excess of those actually occurring. This result is due to the absence of good data 

for the vans; the implication. being that if van flows and their management is of interest, 

far more data need to be collected if reasonable trip matrices are to be produced. 

Midday and PM Peak flow patterns for all trucks are presented in Figures 4.10 and 

4.11. One notices the increased density of truck trips within the borough and the shifts in 

directional proportions, particularly for the Verrazano Narrows Bridge. In the AM peak, 

flows are more evenly balanced whereas in the PM peak, they are predominantly 

westbound. 
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Table 4.12: OD Flow Matrix Results - Brooklyn Case Study 
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Figure 4.7: Van Flows, AM Period 
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Figure 4.8: Medium Truck Flows, AM Period 



Figure 4.9: Heavy Truck Flows, AM Period 



Figure 4.10: All Trucks, Midday Period . 



Figure 4.11: All Trucks, PM Period 
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4.5 Insights 

Many insights can be derived from these results, some of which are observations 

about current trends in the truck 5ow patterns. Others relate to instances where further 

data need to be collected to improve the quality of the estimates. 

For example, one significant weakness in the existing data is information about flows 

on the Prospect Expressway. No good counts exist. This major branch off the Gownus 

Expressway probably carries many trucks, but there is no way to determine precisely how 

many. Classification counts need to be taken. 

On the Gowanus Expressway there are similar problems, in spite of the extensive 

data collection that has already taken place. For example, the existing data do not provide 

information about flows be&veen the Verrazano Narrows Bridge and the interchange with 

the Shore Parkway. 

Throughout the borough there is a lack of information about van flows. Since 

several people have suggested potential use of the parkways for commercial vans, 

particularly during off-peak hours, it is important to increase dramatically the amount of 

information regarding van trips. Important places to collect this information in&de 

locations on Third Avenue, near the Gowanus Expressway, on Atlantic Avenue, within the 

arterial subnetwork near the Manhattan bridge, and along Linden Boulevard. 

Link volume data, in general, would be helpful at the periphery of the network (e.g., 

at the Brooklyn/Queens border on Atlantic Avenue, Metropolitan Avenue, Myrtle Avenue, 

Linden Boulevard, and Flatlands Avenue). Also valuable would be observations of flows 

along north-south arterials like Bedford Avenue and Utica Avenue, and on east-west 
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facilities like Kings Highway, Empire Boulevard, East New York Avenue, Fulton Street, 

Lafayette Avenue and DeKalb Avenue. 

Newer OD data would be beneficial for truck trips entering and/or exiting the 

network at specific locations. These would include the Verrazano Narrows Bridge, the 

bridges and tunnels from Manhattan (eastbound), and trips going to/from the BQE. For 

example, the data from the 1984 Verrazano Narrows OD survey are nine years old at this 

juncture and may be misrepresenting current travel patterns. 
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CHAPTER5 

SUMMARY AND CONCLUSIONS 

5.1 Introduction 

This project has been undertaken to create and test methods for synthesizing truck 

flow patterns from partial and fragmentary observations. To accomplish this goal, the 

project has focused on assembling all available data on truck flows in a particular urban 

area (New York City), developing a useable database from these separate data sets, and 

using the database to support a modeling effort aimed at estimating both origin-destination 

patterns and link flows. 

Increasing levels of congestion is the motivating factor. Gone is the option of 

building highway capacity fast enough to keep pace with the growth in demand. In 

addition, what capacity we do have is in need of repair, much of it having been built in the 

1960’s and 1970’s. Network rehabilitation is a key focal point of current planning efforts. 

Air quality is another issue driving the focus on goods movement. There is an 

interest in reducing the freight-related emissions, particularly nitrous oxides (NOJ and 

particulates (PM,,) from diesel trucks. Lower travel times, achieved through higher average 

speeds and less delay, translate into smaller quantities of fuel consumed and lower 

emissions, even without changing the distribution of trips among truck classes, or among 

modes. 

To address these issues, a sense of the flow patterns is needed. It is necessary to 

develop OD matrices, by truck class and time period, so that diversion studies can be 

performed, and so that the impacts of changes to the network’s characteristics can be 
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assessed. For example, if commercial vans are allowed to use auto-only parkways, during 

off-peak hours, what would be the impact? How would trips be diverted? If a major 

expressway is taken out of service, in whole or in part, for reconstruction and rehabilitation, 

what changes in truck flow patterns will result. 3 Will certain businesses be forced to close? 

Wii their transport costs increase dramatically? How will the overall network flow patterns 

be affected? Questions like these can only be answered if flow matrices are available. 

Moreover, if one is to develop such matrices, from data currently available, how can 

the quality of the flow estimates be improved. 3 Where should data be collected next? 

What types of data would be most helpful? Link classification counts? A partial OD 

survey? Answering these questions is a complex problem. It takes carefully designed- 

methods and analysis tools to sift through the existing data and determine what additional 

data would have the greatest-value. 

Other problems complicate the situation. Often, the data are collected and kept by 

different agencies, the sampling bases are diEerent (e.g., include/exclude vans, westbound 

flows only, tolled facilities only), different definitions are used for the items being collected 

(e.g., heavy truck, medium truck), and different time frames (e.g., different years, seasons, 

starting and ending times during the day). This suggests a need for an analysis tool that 

is tolerant of differences in the input data and robust in its estimation of flows. 

5.2 The Methodology 

In response to this need for better truck flow analysis tools, the purpose of this 

research project has been to develop a way to estimate OD trip matrices from data typically 

available: Iink volumes, clasScation counts, cordon counts of trucks entering and/or exiting 
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the study area, and partial observations of the OD flows themsehw ks described in 

Chapter 2, a method is developed that: 

0 makes maximum possrble use of existing information; 

0 works with many different types of data and combinations of data; 

o deals effectively and efficiently with new types of data, and new forms of 
information; 

o generates multi-truck class OD flow matrices; 

o deals with multi-time period problems; and 

o accommodates network use restrictions (e.g, no trucks or no heavy trucks) 
and changes in those restrictions. 

This new battery of software can help transportation planners estimate multi-class 

truck trip matrices for a given network and time period. These matrices and the associated 

link flows can be displayed using a Geographic Information System (GIS) platform. This 

contributes to rapid understanding of the results from a large, complex model. 

53 Bronx Case Study 

Chapter 3 presents an application of the methods descriied in Chapter 2 focusing 

on the Bronx, the northernmost of the five boroughs which make up New York City. The 

area is of particular interest for two reasons. First, the Cross-Bronx Expressway is 

scheduled for a major rehabilitation, requiring sections of it to be closed for extended 

periods. This will require that traffic be diverted to other routes, and the ability to predict 

flows for diversion studies is of considerable importance. Second, this area has a very high 

concentration of truck traffic. In addition, the Hunt’s Point area (south of the interchange 

between the Bruckner Expressway and the Sheridan Expressway -- I-895) is the location of 
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the major fresh meat and produce wholesale markets for New York City, generating 

approximately 15,000 truck trips per day [NYSDOT, 19851. 

The primary purpose of the Bronx case study is to test the methods developed in 

Chapter 2, in order to understand how well they work, and to identify both strengths and 

weaknesses in the approach and its results. To accomplish this, available data on truck 

flows in this area is assembled to create model constraints, and then estimate truck origin- 

destination (OD) matrices, by time-of-day and vehicle class. These resulting trip matrices 

are the basis for conclusions regarding the nature of truck flay in the area, and 

identification of “holes” in the available data -- additional pieces of information which 

would be most helpful in building more precise estimates of truck flows. They also provide 

an important set of inputs for analyses of how such flows might change under specific 

changes in the network (such as closing the Cross-Bronx Exprssway), although that sort of 

diversion study is not included here. 

The analysis includes three separate time periods and three truck classes. The time 

periods defined are 6-10 AM (AM Peak), 10 AM - 3 PM (Midday), and 3-8 PM (PM 

Peak). Separate OD matrices are estimated for each time period, based on data pertaining 

to that time period. The analysis does not include the nighttime hours between 8 PM and 

6 AM. The three truck classes used are VANS (light-duty trucks with two axles and four 

tires), MEDIUM (two-axle and three-axle single unit trucks), and HEAW (trucks with 

four or more axles, and all tractor-trailer units). 

The combination of vehicle classes and time periods means that a total of nine 

separate OD matrices are estimated, in three separate analyses. The three truck classes are 

estimated together for each time period, but the time periods are done as separate analyses. 
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As part of the analysis of truck flows in this case study, we want to pay special 

attention to separating flows of local, originating, terminating and overhead trips, defined 

as follows: 

Local: trips whose origin and destination are both internal to the study area; 

Originating: trips whose origin is internal, but whose destination is outside the 
study area; 

Terminating: trips whose origin is outside, but whose destination is inside the study 
area; 

Overhead: trips which pass through the study area, but whose origin and 
destination are both outside. . 

The reason for this separation is that there is evidence of large overhead flows in the Cross, 

Bronx corridor, particularly of heavy trucks moving from New Jersey to New England and 

Long Island. One of the objectives of the case study is to provide additional insight into 

the nature of these movements, by time-of-day, and to differentiate the temporal patterns 

of the overhead movements from those of local, originating and terminating traffic. 

The first major conclusion from this case study is that the methods developed in the 

project function as intended. Data have been taken from nine different sources, collected 

in different ways and at different times, and synthesized into a coherent database. This 

database is represented as a set of constraints for a linear programming problem which 

finds a set of trip tables. In this case study we have demonstrated the ability to find trip 

tables for three truck classes and three separate time periods during the day. 

The analysis produces very plausible link flows over the network. The link fhxv 

results of the analysis are likely to be more reliable than the OD tables themselves. As 

described in the previous section, the OD tables have a relatively small number of non-zero 
. 

entries, and those entries tend to be quite large. It is likely that a better solution would 
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have more, and smaller, non-zero entries in the OD tables. This result is evidence of lack 

of data in a few crucial areas. 

By looking carefully at both the OD tables and the link flows, we can identij, several 

important “holes” in the input data. The three most important of these are: 

1) the paucity of data on van movements; 

2) the lack of survey data on westbound movements; and 

3) the need for more complete ground counts over more of the network. 

The lack of van data is particularly troubling, because of the large amount of 

anecdotal evidence that vans form a major element of the goods movement system within 

New York City. We have created OD tables for vans, but these would benefit greatly from 

additional data. Ideally, this additional data should include survey data on origins and 

destinations as well as ground counts on network links. 

The truck survey data which do exist in this area are all for eastbound movements, 

because that is the direction in which tolls are collected at the major bridges. The result 

is that we have relatively little confidence in the estimates of westbound truck trips. Since 

surveying truck in the westbound direction is difficult, additional ground counts on the 

arterials as well as the expressways would help greatly. 

In general, there is little link volume data in this case study. What exists is mostly 

on the expressways. We bave almost no information on truck flows on the arterial streets. 

When there is little link volume data, the results are very sensitive to the estimated 

link-utilization coefficients on the facilities which do have counts. 7% is particularly 

noticeable on the bridges crossing the Harlem River. The fact that we bave counts on 

those bridges, and on virtually no streets in their vicinity, gives those bridge counts 

enormous leverage on estimated OD volumes for local trips. Additional vehicle 

-128 



,I 

-4 I 

classification counts, particularly on the arterial streets, would be most helpful to improve 

the reliability of the results. 

5.4 Brooklyn Case Study 

Chapter 4 descriies the Brooklyn case study, the primary focus of which is on the 

area surrounding the Gowanus expressway. NYSDOT is in the process of rehabiliting that 

facility through a multi-year, multi-million dollar highway reconstruction project The case 

study has three main purposes. The first is to test the methodology, and learn about its 

strengths and weaknesses The second is to develop trip matrices for the network, using 

the methodology, and compare them with other known information about flow patterns m 

the area. The third is to identify holes in the data used to generate the matrices and 

ident& ways to fill those boles. 

Brooklyn was a natural choice because the Gowanus Expressway study has generated 

a rich set of truck-related data. Truck movements are heavy on the Gowanus, and many 

truck-based activites lie within the Gowanus corridor, so the engineering consultant has 

collected considerable traffic data, much of it focusing on truck flows. 

Three truck classes are considered: 1) commercial vans, 2) singIe unit trucks 

(primarily two-axle-six-tire or three axle), and 3) trucks with four or more axles. In some 

instances, it is possrble to distinguish between two and three-axle trucks, but neither of the 

two primary data sources available do so. The data collected by the engineering consultant 

classify trucks as either light (two-axle, four tire), medium (two-axle, six tire) or heavy (all 

other) and the data collected by the New York City Department of City Planning 

categorizes them as being either vans and p&ups, single unit trucks, or combination trucks. 
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The scheme chosen matches that used in the Bronx case study, and helps delineate between 

trucks used for local deliveries as opposed to long-haul movements. 

Three time periods are considered: an AM peak (from 6-10 AM), the midday (from 

1OAM to 3PM), and a PM peak (from 3-8 PM). These time periods match those 

commonly used to analyze traffic flows within the New York metropolitan area. 

Of greatest interest from the case study are the OD matrices themselves and the 

network flow patterns they produce. The pervasiveness of truck movements throughout the 

borough is quite evident. Flows are heavier along the Gowanus Expressway, along north- 

south arterials in the middle of the network, and east-west across the northern portion of 

the network. Midday and PM Peak flow patterns for all trucks show the increased density 

of truck trips within the borough and the shifts in directional proportions, particularly for 

the Verraxano Narrows Bridge. In the AM peak flows are more evenly balanced whereas 

in the PM peak, they are predominantly westbound. 

One also notices the heavy van flows; flows that may well be in excess of those 

actually occurring. This result is due to the absence of good data for the vans; the 

implication being that if van flows and their management is of interest, far more data need 

to be collected if reasonable trip matrices are to be produced. 

One apparent weakness in the existing data is information about flows on the 

Prospect Expressway. This major branch off the Gowanus Expressway probably carries 

many trucks, but there is no way to determine precisely bow many. Classification counts 

need to be taken. 

On the Gowanus Expressway there are similar problems, in spite of the extensive 

data collection that has already taken place. For example, the existing data do not provide 
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information about flows between the Verrazano Narrows Bridge and the interchange with 

the Shore Parkway. 

Throughout the borough there is a lack of information about van flows. Since 

several people have suggested potential use of the parkways for commercial vans, 

particularly during off-peak hours, it is important to increase dramatically the amount of 

information regarding van trips. Link volume data, in general, would be helpful at the 

periphery of the network. Also valuable would be observations of flows along north-south 

arterials like Bedford Avenue and Utica Avenue, and on east-west facilities like Kings 

Highway, Empire Boulevard, East New York Avenue, Fulton Street, Lafayette Avenue and 

De&lb Avenue. 

Newer OD data would be beneficial for truck trips entering and/or exiting the 

network at specific locations. These would include the Verrazano Narrows Bridge, the 

bridges and tunnels from Manhattan (eastbound), and trips going to/from the BQE. For 

example, the data from the 1984 Verrazano Narrows OD survey are nine years old at this 

juncture and may be misrepresenting current travel patterns. 
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