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SUMMARY

This task was divided into two main parts, the first being a study
of the statistical procedures involved. Although three categories of
vehicles were to be considered ("Hot", "Cold", and "Other"), it was determined
that the multinomial distribution need not be used. Instead, the binomial
distribution was investigated, and being in common use, there was a great
deal of textual and tabular information available. This facilitated choosing
it for the analysis of data to be collected under a later phase of the
project. Once the choice was made, it was rather simple to determine
an appropriate sample size for the desired confidence level and interval.

The second part of the task was site selection. After a thorough
examination of the variations in the six functional classifications of roads
listed in the work proposal, it was decided to subdivide some of them so that
these variations would be adequately represented in the final group of sites.
Accordingly, twelve categories were obtained, and sites were selected for
each. The initial selection was accomplished by randomly entering the New
Jersey Department of Transportation road inventory. Fifteen sites were
selected for each category. This number was reduced by examining the file
for each selection to determine compliance with a set of criteria developed
for this task. Sites which were not e]imihated by this method were then
inspected in situ to ascertain conformity with safety requirements and that
adequate traffic volume existed, the goal being to obtain five sites for
each category. The final step in site selection consisted of compiling a
1ist of sites with expanded field notes, special travel instructions, and

appropriate maps.



INTRODUCTION

Project Introduction

Environmental impact statements require that air pollution levels from
the roadway be predicted from traffic data. Such predictions are based,
in part, on the percentages of vehicles which will be operating in the “Hot
Start" and "Cold Start" conditions. Present estimates of these percentages -
are based on engineering judgement, and are not accurate enough to meet the
standards for environmental impact statements. The objective of the project
then is to determine, with known accuracy, the average percentages of vehicles
which are operating in the "Hot Start" condition and "Cold Start” condition,
the exact definitions of which are contained in Appendix E. The average
percentages of "Hot" and "Cold" starts will be determined for the following
six functional classifications of roadways:

1) Rural principal arterial system

2) Rural minor arterial and collector road systems

B N )

Urban principal arterial system

Urban minor arterial and collector road systems

A o

)
)
) Rural local road system
)
)
)

Urban local street system
This will allow predictions for proposed construction to be based on statisti-
cally valid techniques, thereby meeting the requirements for environmental
impact statements.

The project will achieve its objective in the following way: First,
a method to measure hot/cold start operating characteristics in the field
will be developed. Second, a statistically sound field survey plan incor-

porating the measurement method will be developed to find the percentages



of hot/cold start operation for vehicles operating in New Jerséy. Third,

the plan will be implemented to collect data which will provide the percent-
ages of hot/cold start vehicles on New Jersey roads. The first two steps
make up the first phase of the project, development of the field survey
methodology, while the second phase, implementation, consists of the third
step. The first phase will be accomplished by performing the following tasks:
1) literature search for general background, definitions, and information on
infrared physics and technology; 2) vehicle operation experiment; 3) demon-
stration and comparison of measurement methods; 4) sampling scheme develop-~

ment; 5) sampling scheme field test.

Task Introduction

The objectives of this task were to provide a list of sites at which
hot and cold starts could be measured, and to determine the minimum number
of vehicles necessary for a usable sample for each functional classification.
The site 1ist was to be properly founded on statistical theory and at the same
time was to be compiled in the most practical and efficient manner. For this
reason, different methods were considered prior to beginning actual site
selection.

The main point to consider in site selection was that although valid
statistical methods were to be used, the objective was not to sample sites
per se, but merely to insure that the selection was both unbiased and adequate
for project needs. On the ofher hand, vehicles were to be sampled and the
larger the sample, the narrower the confidence 1imits. But while in theory
site selection and sample size seemed to be independent, they were in fact

related by the practical requirements of the project. This will be discussed

below.



STUDY PROCEDURES

Statistical Research

A. Distribution of Data - Siﬁce the binomial distribution is simple to work

with and has been extensively tabled, it was investigated as the obvious
choice in considering sample size requirements. In examining the validity

of using the binomial distribution, it was noted that one of the requirements
is that the events be independent, or stated another way, that sampling be
done with replacement. This d to a brief study of the hypergeometric dis-
tribution, which has the same criteria as the binomial, except that sampling
is without replacement. But since the project population is very large in
comparison to the assumed sample, it will be of little conseauence if sampling
is done without replacement. In fact, for the conditions expected in the pro-
ject, there would be no discernable difference between the two distributions.
The multinomial distribution was also considered at this time because the
categorization of results into "Hot", "Cold", and "Other" seemed to indicate
this as a possible choice. Furthermore, the other criteria for the distribution
were met [1,5]. However, the binomial distribution proved to be the most

suitable of the three.



B. Sample Size Determination - As noted previously, sample size and site

selection were interdependent. While it was necessary to comply with
statistical theory in determining sample size, it was equally necessary to
comply with the very real constraints imposed by limited time and funds avail-
able for sampling. Therefore, as a first approximation, sample size was
determined on the basis of time available, rather than on theoretical statistical
requirements. Using the information available at the time, the following
calculations were consic ved:
1. Of the one year allotted for sampling (260 working days), it was
assumed that 240 days would be available for field work.
2. There are 6 functional classifications, so 40 days of sampling
could be allotted to each.
3. Assuming six sites per functional classification, and six days per
site, there would be 36 déys scheduled for sampling and four

unscheduled, for contingencies.

4, A sample rate of 20 vehicles per hour was assumed. With six days
of sampling per site, and at a minimum of two hours per day, the
total vehicles sampled per site would be 240,

5. During the 36 days scheduled for each functional classification, a
total sample of 1440 vehicles would be obtained.

6. Since there are four unscheduled days out of each 40, there are 24
such days in all. If all or part were lost due to weather, equipment
problems, or personnel problems, sample size is not reduced. If all
or part prove usable, sample size could be increased.

It can be seen then that the sample size depended upon the number of sites

selected, and vice versa. An even number of days per site were chosen so that



opposite sides of the road could be sampled on alternate days. Four

days would perhaps have yielded too small a sample on a low volume road,

while allowing 67% more sites to be visited. Eight days would have reduced
the number of sites by 16%, while virtually insuring that a large enough
sample would be obtained. In either case there would have been no unscheduled
days for contingencies. Six proved to be the most practical number however..
It allowed for 10% of the working days to be unscheduled, giving great flexi-
ability to the field  rogram. It also allowed for a 59% reduction in the
assuned sampling rate of 20 vehicles per hour, while still yielding a large
total sample, even at a minimum of two hours per day.

Having considered the practical aspects, it was then necessary to determine
that the projected sample size was statistically sound. As a first estimate of
the validity of this approach, the appropriate charts in Reference [3] were
consulted (Figure 1, page 7). Thesé supported the method, so a more detailed
study was made.

Assuming no a priori knowledge of the percentage of hot (or cold) starts,
the worst case {p = .50) was taken to determine sample size [7]. In the follow-
ing formulas Yy/2 1is the abscissa for the normal curve for which + Ugr2
times s (standard deviation) equals the confidence limit. For example + 1.96 s

equals 95% confidence limit. From

( Ya/2 2 (1),
M max = \ZFrc sin 2%

it was found than n max = 1066, for a confidence interval &* = .03 at the 952

level. Using the same formula to find s* for n max = 1440,

arc sin 26* 2 Ug/2 (2),
1440
§* £ 026
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It can now be seen that 1440 is certziniv an adequate sample size for even
a2 worst case situation. Furthermore, the confidence 1imits for the individual
sites themselves (n = 240) are + .063, which is not excessive.

The preceding was based on p = .50, If a less unrealistic case is taken,

say p = .25, the sample size for 6~ = .363 is (again from [7]),

U 2
N o a2
arc sin ( el )
vp cos (arc sin VB )
2
= 1.96
arc sin .063
( .5 cos (arc sin .3)
n £ 180

For n = 240, 6* £ ,055, a reduction of about 13%. If 99% confidence is
desired for n = 240, the limits spread to + .071, an increase of 13%.

As a last calculation, considef the case where the total sample size
for the functional classification is reduced by 50%, and choose a 99%

confidence level, for a worst case (p = .50) calculation of &§*. Using {2),

arc sin 26* = 2,576
720
28* = ,0958

§* = 048

These calculations show clearly that the sample size per site and per
classification is adequate for even the worst case. It will be seen in the
sequel that it was necessary to limit the sites to five per category resulting

in a maximum expected sample size of 1200. However, this is more than adequate,

as seen from the foregoing.



Development of Site Selection Criteria

Four general groups of criteria were developed for the selection of
sampling locations. In choosing these criteria it was assumed that a great
deal of field inspection of tentative sites could be eliminated and that
the actual field work would be greatly facilitated by applying the criteria
on the "§is of written information, prior to making field inspections.
Accordingly, a determination of the information available on road charac-
teristics from within the NJDOT was undertaken prior to developing criteria.
Files, maps, engineering opinions, and general assistance were obtained from
the Bureaus of Data Resources, Statewide Transportation Planmning, Highway
Planning, Environmental Analysis, and the Division of Data Processing.

In certain instances, engineering judgement was the major factor in
deciding whether or not a site met a particular criterion. In others, the
physical characteristics of the sife immediately yielded a "yes-or-no"
answer. The following discussion will clarify the status of each criterion
in this respect.

A. Variation Within Functional Classifications - From the outset it was

~apparent that there would be variations within the functional classifications,
and that these should be considered if the data for the classification was to
be valid. The concept of actual usage rather than functional classification
was considered at length, and it was finally determined that certain classi-
fications should be subdivided into those predominately affected by hot start
generators, cold start generators, and neither (designated H, C, and 0). This
satisfied the requirement for including usage while encompassing the variations

within the functional classifications, The final subdivision is listed below.



URBAN
Principal Arterial
1. Hot Start Generator
2. Cold Start Generator
3. A1l Others
Minor Arterial and Collector
1. Hot Start Generator
2. Cold Start Generator
3. A1l Others
Local - no subclassification
RURAL
Principal Arterial - no subclassification
Minor Arterial and Collector
1. Hot Start Generator
2. Cold Start Generator
3. A1l Others
Local - no subclassification
It should not be inferred from this that sites were selected because generators
were (or were not) within site limits. On the contrary, under-the definitions
for Hot and Cold Starts (See Appendix E) such generators could pe several
miles away.
The ultimate goal was to obtain five sites plus one alternate for each
of the functional classifications or subdivisions thereof. Accordingly an
initial list of fifteen sites for each category was compiled randomly, for a
total of 180. It was assumed that starting with such a large number would
virtually insure that the final group of 72 would be available. This approach
was taken so that subdivisions of the functional classifications would be

represented by samples which were as larce as possible. Recalling the earlier

assumptions of 20 vehicles per hour and a minimum of 2 hours per day for six
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days, each site would yield a sample of 240 cars, or 1200 for the five sites

in the category. Therefore, even if only one site out of the original

fifteen proved usable, a useful sample could be obtained.

B. Safety - The foremost consideration in developing selection criteria

was safety. It had already been decided to conduct the field study by stopping
vehicles at the roadside and interviewing the drivers, in addition to obtaining
engine temperatures. The interviewers would necessarily be on the traffic

side of the stopped vehicle, so adequate clearance between the stopped vehicles
and the roadway was the first consideration. Next, line of sight was taken

in account. As a rule of thumb, line of sight was considered adequate if it
appearedbthat a vehicle could be stopped in three-quarters of the distance

the driver could see ahead, assuming that the posted speed 1imit was not
exceeded. Further safety factors were non-interference with traffic flow,
including that on intersecting roads or utilizing adjacent businesses, ease

of return to traffic stream after stopping, and avoidance of fallen rock zones,
deer crossings, cattle crossings, truck and equipment crossings, bicycle
routes, parks and playgrounds.

‘C. Sample Size - The second major consideration was that there should be
enough traffic to obtain a sample of 240 vehicles for six days at the site.
Because of the considerable distance to many of the sites, it was determined
that generally no more than four hours of sampling could be undertaken each
day. While it was clear that for the Urban Principal Arterial and Urban Minor
Arterial and Collector classifications the sample size would be limited only

by the capability of the personnel and equipment, it was not clear that the
criterion of 240 vehicles could be met for the remaining classifications.

Furthermore, traffic counts were not avajlable for local and county roads,

N



and only for certain locales on state, U.S., and interstate highways.
Accordingly, it was decided to rely on engineering judgement based on field
observation of traffic volumes rather than to attempt to develop a criterion

which might later prove to be unrealistic.

D. Miscellaneous Criteria - In addition to the preceding criteria certain
types of roads were assumed to be unsuitable for sampling. These were dead

ends, alleys, dirt roads, one-lane roads, and multi-lane roadways divided

in one or both directions.

Site Selection

A. Office - The New Jersey Department of Transportation maintains an
inventory of all roads in the state. Each road is divided into segments with
computer printouts available describing each segment. Such information

as number of lanes, width and type of median, county, parking, and lane width
is included in the description. A new segment is designated when certain
characteristics of the road change (e.g., shoulder width, pavement type,
crossing a municipal boundary, etc.). 1In addition, a new segment is automat-
ically designated if the preceding one exceeds ten miles in length,

The road segments are grouped into two major collections. One comprises
interstate, U.S., state and toll roads, starting with the lowest number road
(U.S. 1) and proceeding to the highest (N;J. 904). This was called the "state
list". Record numbers were assigned to each segment, starting with one. The
second list is by county, the county roads being listed first in numerical
sequence, followed by municipal roads and streets. As before record numbers
are assigned to each segment, starting with number one in each county,

These two collections of road segments were used to make the initial

selection of sites. Selection was accomplished by utilizing a computer progranm
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which randomly chose between the county lists and the state liSt, and then
entered the 1ist and randomly chose a record number from the 1ist selected.

In this manner a list of 400 segments was randomly selected. From this, 180
segments were obtained to provide 15 initial sites for each of the functional
classifications and their sub-divisions. The program and an example of the
printout are in Appendices B and C. There is also an annotated example of the
printout in Appendix D. This indicates the sequential manner in which the

180 sites were selected.

The determination of the functional classification of each segment was
made using maps which have all roads in the state color-coded by functiona?
classification. The characteristics of each segment were examined as it was
selected in sequence, and nearly half of the segments were rejected immediately
for failure to meet the selection criteria. In the case of local roads, the
most common deficiency was that the segment was a dead-end street; for highweys
it was the lack of adequate shouider width. As a complement to the printouts,
the NJDOT straight line diagrams were used to assess highway characteristics;
for county and local roads, the road inventory files of the NJDOT Bureau of
‘Data Resources were used.

B. Field - All tentative sites not eliminated during the previous office phase
were inspected for compliance with all selection criteria. The inspection
was undertaken in the following manner:
1. An itinerary was made on Monday or Friday for the work week. Two
methods were used. In the first, sites which were in the same
general area were grouped together. In this way as many as eight
could be inspected in one day. The second method consisted of

inspecting sites at locales near an arterial road, so that the

13



more remote sites could be reached easily, while the dfiving time
to and from such locations was not wasted but instead interspered
with short side trips to inspect other sites.
2. Each site was examined thoroughly for compliance with all criteria.
3. Notes on acceptance or rejection were made at the time of inspection,
Included were pertinent information on parking, terrain, line-of-sight,
hazardous conditions, adequacy of traffic volume, landmarks, and
nearby generators of hot and/cold starts.
Usually sites other than those classified as Urban Principal Arterial
in heavily travelled and congested areas had to be rejected as being unsafe
because of inadequate space in which to set up the test equipment.

Compilation of Site Lists

Of the original 180 sites, 72 survived the selection process. A complete
recheck of the functional c]assificétion of each was made. The sites were
then listed by classification and by the category H, C, or 0, where pertinent.
Within each subdivision (or classification) the sites were listed in the
sequence in which they were chosen from the original randomly numbered list,
In this way the first five in each list could be selected without loss of
randomness. In addition to this 1isting, expanded field notes were entered
on individual forms, one for each site. Appendix A contains the lists of the
72 sites from which its final selection was made, and the forms for the final

49 sites on which the expanded field notes were recorded.

RESULTS AND DISCUSSIONS

Statistical Results

The first result of the statistical research was to eliminate the

multinomial distribution as the one with which to describe and analyze the
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data. In addition to the references previously indicated, [2] specifically
indicates that for more than two classes, the sample may be considered as
only having two classes, specifically ai, the class of interest, and all
others. Furthermore, even though sampling is without replacement, the hyper-
geometric distribution is again eliminated by the fact that the population is
large in relation to the sample. This reference also discusses the finite
population correction, which may be ignored in this case since the sample
certainly does not exceed 5% of the population.

A second result of the statistical research was the determinatic: . a
sample size which would be feasible to obtain, theoretically sound, and would
lend itself to comparisons between sites within a functional classification.

It was indeed serendipitous that the projected sample size of 240 vehicles per
site met these requirements. This relatively small sample size eliminated the
anticipated problems in choosing sites. It allowed for a large number of sites
to be selected so that variations within classifications could be considered; it
allowed for adequate alternate side of the road sampling; it allowed for con-
siderable flexibility in that "high" and "low" volume sites could be selected;
“and assuming adequate volume, it indicated that meaningful data could be
obtained even if five sites per category were not available.

The validity of earlier calculations -of sample size is borne out by [2].
By utilizing the information in Sections 4.1 through 4.4, it can be seen that a
first approximation of n at p = .50, at a 95% confidence level, and limits
of + .05 is equal to 400. This is in close agreement with the result using
the method of [7]. (See (1), page 6 ). Also, for n = 240, the confidence
limits are + .063 using the method of [7]. It is therefore reasonable to
assume even for a worst case, with a sampling rate only 1/3 of the previous

estimate, that the completely acceptable confidence limits of + .05 would be
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obtained for each functional classification or subdivision thereof.

Lists of Sites

A. Subdivision of Functional Classifications - As previously stated, the

selection of sites was made so that locations affected by generators would be
included in the final 1ist of sites. However, the original plan to select 60
sites plus 12 alternates could not be carried out, primarily because of a Iaék
of time. In the course of compiling the initial Tist of 180 sites, it was
apparent that there was an overabundance of Urban Principal Arterial and Urban
Local sites, while sites in the other four classifications were in relatively
short supply. At the completion of the office shase of site selection, the
list was reduced by about 25%, both by the application of the selection criteria
and by the rejection of the surplus sites in the Urban Principal Arterial and
Urban Local classifications. By the completion of the field phase this list
was reduced to 72. The final number of sites in each classification and
subdivision is given in Table 1, below.

TABLE 1

Results of Site Selection Process

URBAN
Principal Minor Arterial
Arterial and Collector - Local
H 8 3 -
C 4 5 --
0 8 2 8
RURAL
H -- 2 --
C -- 10 -
0 8 11 3

16



Of these 72 sites, the first five in each category were chosenvas sampling
locations. Where five were not available, all those in the category were used
This yielded a total of 49 sites for the twelve categories.

In several instances the goal of five sites plus one alternate for
each classification or subdivision was not met. A careful assessment of the
factors involved in completing the partial lists indicated that as mush as
another 15 working days might be needed to obtain enough sites. Because of
the considerable delay already caused by bad weather and unforseen internal
problems, and because of the fact that even a sample from two sites would
yield data of value, it was decided not to attempt to make up any deficie- .
in the lists. This decision was supported by the fact that the projected
sample size of 240 vehicles per site would result in a large sample even for
those classifications for which only two sites were chosen.

Implicit in the subdivision of the functional classifications is the
necessity of planning for more time to complete the data collection under
Phase 1l of the project. Originally 6 working days were requifed for each
site, for a total of 216 assigned days, plus another 24 unassigned, for
‘contingencies. However, under the subdivision of functional classifications,
the first five sites (or available portion thereof) were chosen in each
category, for a total of 49. Therefore, the actual number of working days now
anticipated is 294, plus another 48 for contingencies which brings the total to
342. Also, the original total of 240 had reduced by 8% the total working days
in the year. Applying the same percentage to the new total, 372 working days
(about 17 months) would be required.

It might now be well to consider a means of reducing the sampling time

required to something closer to the original twelve months. Of course, any
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of the categories may be arbitrarily dropped to achieve a reduction, but the
urban local and rural local roads could be deleted with the least loss, for

two reasons. First, light to very light traffic is anticipated for both,

with the possible exception of some urban local streets during morning

rush hour. It is therefore possible that individual site samples might be

too small to have meaningful confidence intervals, and that even the total

for each classification might produce an unacceptably wide interval., Second,
very little air pollution prediction is done for local streets and roads, so
any effort to obtain data on hot and cold starts may be almost entirely wasted.
It is therefore worthwhile considering the deletion of the two local categories
from the project. This would reduce the actual working days to 246. With
contingencies and the 8% increase used previously, the total is 311 days, or
about 14.5 months,

B. Conditions Affecting Site Se]ection - Certain conditions were necessarily

accepted because of the inordinate consumption of time and/or extreme difficulty
in overcoming them. For instance, in choosing sites having two or more lanes

in each direction, it was obvious that it might be difficult or impossible to
sample vehicles travelling in the fast lanes. This could bias the sample,

but when safety and the difficulty in finding sites more completely suitable

are considered, the possible bias must be ignored.

Another condition which was not taken into account was the actual ratios
of H, C, and 0 sites within a functional classification. First of all, any
subclassification under a functional classification, no matter how carefully
contrived, is a matter of judgement. Therefore, assigning ratics is one step
further removed from a factual analysis. Second, there is no indication that

the H, C, and 0 sites are in any way dependent, so preserving the ratios,
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even if known, would be of doubtful value. Third, any "natura'!"l ratio
would probably be destroyed by the application of the selection criteria.
Therefore no attempt was made to develop or maintain any ratios during site
selection.

A third condition affecting site selection resulted from the combined
attempt to preserve randomness while applying the selection criteria. The
basic rule was that any segment must be chosen as a result of its appearing in
sequence on the random number printout. The site itself could be anywhere
in the segment, but could not be in either of the adjacent segments. While
this assured randomness, it also prolonged the site selection process.
Unfortunately, it was not apparent that this was the case until well into th-
field selection process. At that time a reconsideration showed that the
following steps would have shortened the process in the office and in the
field, with no loss of randomness.

1. Enter the appropriate listing using the record number listed

randomly, as before.

2. If the segment meets the criteria in the office, retain it for

field inspection.
3. If it does not, choose randomly from the two adjacent segments,
if they exist (or one, if there are not two).

4. Proceed as in Step 2.

5. If there are no adjacent segments, proceed to the next
record number and continue as in Step 2.

6. Make a field inspection of all segments selected above and

retain those containing satisfactory sites.

7. For segments not containing usable sites, proceed as in

Step 3 and Step 5, and retain any satisfactory sites.
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It is assumed that any adjacent segments selected would be in the same
category as the original.

This simple procedure would certainly make for a more efficient site
selection process. However, it was not introduced even when it was found to
be needed, in order to maintain uniformity in carrying out the field

inspection and selection.

20



(1

(2]

[3]

(4]

[5]

(6]

7]

- [8]

REFERENCES

Bradley, James V.: Distribution Free Statistical Tests, Prentice-

Hall, 1968

Cochran, William: Sampling Techniques, John Wiley and Sons, New

York 1963

Crow, Edwin F., Davis, Frances A., and Maxfield, Margaret W.:

Statistics Manual, Dover Publishing, Inc., New York 1960

Dwass, Meyer: Probability Theory and Applications, W. A. Benjamin,
Inc., New York 1970

Guenther, William C.: Concepts of Probability, McGraw-Hill 1968

Huntsberger, David ¥. and Billingsley, Patrick: Elements of

Statistical Infererce, Allyn and Bacon, Inc., Boston Third Edition

1973

Mace, Arthur E.: Sample Size Determination, Rheinhold Publishing

Corp., New York 1964

U. S. Environmental Protection Agency: Mobile Source Emission Factors

EPA-400/9-78-006 March 1978

21



APPEHDLY 2.
SITE LISTS

This appendix consists of‘two narts. The first is a listing by
functional classification, of the 72 sites which remained as possible data
collection locations after all of the selection criteria were applied. The
second portion of the appendix consists cof the individual forms for each
site finally selected, which contain the expanded field notes.

The column headings for the first portion of the appendix are as follows:

No. - This is the number sianifying the sequence in which the
site was originally selected for examination. HNumbers which
are missing indicate that the site was eliminated through
application of the selection criteria. The numbers are in
sequence within the subclassifications @, C, and H, in
order to maintain the original randomness of their appearance
in the 1ist.

Record No. - This is the punchcard number on which all of the
inventory data for the particular seagment of road is recorded.

Road - The route number or street name.

Muncipality - The actual municipality is listed, rather than the
local name of the particular area in which the site is located.

County - Self-explanatory

Subclassification - H: hot starts predominately C: Cold Starts
predominately; 0: neither

The coding used at the top of each of the individual forms in the second

portion of the appendix is as follows:
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Site No. - This is a bookkeeping number which indicates the sequence
in which the final 49 sites were selected.
B:I.S. Site No. - B, 1. S. is an abbreviation for the Bureau of
Instrumentation Services, which carried out the site selection.
The numbers immediately following the colon are the same as
the items No. and Record No. explained above. The letter
designations indicate the functional classification of the
particular site, as explained below.
RL - Rural local
RMA & C - Rural minor arterial and collector
RPA - Rural principal arterial
UL - Urban Local
UMA & C - Urban minor arterial and collector

UPA - Urban principal arterial
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SITE LIST BY FUNCTIONAL CL-SSIFICATION OF ROADUAY

No. Record No., Road

30. 2705 Stuart Rd.
48. 367 Ervey Road
g7 1700 Wood Drive
1. 3175 Rt. 47

6. 4665 u.s. 130
12. 2296 Rt. 34
24A-1. 5348 u.S. 206
24C. 1118 Rt. 18
€5A. 3608 Rt. 70
77A. 4251 Rt. 94

78. 5098 u.s. 206
85A, 3867 Rt. 77
110. 408 Rt. 535
120, 5110 u.S. 206
14, 5704 U.s. 322
21A, 4445 U.S. 130
23A 2045 Federal City Rd.
244, 2574 Rt. 37
24B. 171 Rt. 526
240D, 3223 Rt. 47
88A. 3199 Rt. 47

RURAL L2TAL

“ynicinality
Princeton Two.
Eila~uchy

Urion Twp.

RURAL MINOR ARTESIAL A™D COLLECTCR

tiddle Twp.
South Brunswick
Cclts Meck
Branchville
Colts Neck
Southhampton Twp.
Fradon Twp.
Harmonton
Harrison Twp.
South Brunswick
Shamong Twp.
Logan Twp.
Lozan Twp.
Hopewell Twp.

Lakehurst

Upoer Freehold Two.

Franklin Twn.

Maurice River Twp.

28

Countv
Hercer
Warren

Hunterdon

Cape May
Middlesex
Monmouth
Sussex
Honmouth
Burlington
Sussex
Atlantic
Gloucester
Middlesex
Burlington
Gloucester
Gloucester
HMercer
Ocean
Honmouth
Gloucester

Curberland

Sub-
Classificats

O O O O O o 0O O O o o o o o



No
120A-1,

1208B.
120C.

78A.
98A.

O
.

10.
12.
13.
14.

11.
17.

21.

22.

RURAL MINOR ARTEPRIAL AND COLLECTOR (cont.)

Record No. Road Municipality

5754 u.s. 322 Monroe Twp.

3179 Rt. 47 “iddle Twp.

2683 u.S. 40 Pilesgrove Twp.

2677 u.S. 40 Pilesgrove Twp.

2085 Rt. 31 Raritan Twp.
RURAL PRINCIPAL ARTERIAL

2207 Rt. 33 "“illstone

5666 1-295 Springfield Twp.

1565 Rt. 23 West Milford

597 u.s. 9 Manalapan

4983 u.s. 202 West Amwell

2107 Rt. 31 Clinton Twp.

1324 u.s. 22 Clinton Twp.

2934 U.S. 46 White Twp.

URBAH LOCAL

2170 Rolling Lane Cherry Hill

11736 Frederick St. Waldwick

6088 So. Essex Ave. Orange

980 Arch St. Butler

5501 Honticello Ave. Hewark

2343 33rd St. Union City

2051 52nd St. Sea Isle City

6260 Borig Ave. Lodi

25

County
Gloucester

Cape May

Salem
Salem

Hunterdon

HYonmouth
Burlington
Passaic
Monmouth
Hunterdon
Hunterdon
Hunterdon

Warren

Camden
Bergen
Essex
Morris
Essex
Hudsen
Cape ay

Bergen

Sub-

c

c
C



64A,

18.

18A.
100.
116.
117

17R.
18B.
17A

11A.
118.
12A.
28.
30.
34A.

10.
13.
15.

URBAN MINOR ARTEPIAL AND COLLECTOR

Record ‘lo, Road

17 Railroad Ave.
3419 Rt. 53

952 California Ave.
3213 Rt. 47

293 Reservoir Dr,
4195 Rt. 9

2172 Conant St.
3283 Rt. 48

3669 Rt. 71

3273 Rt. 47

16€5 Rt. 24

5543 1-287

151 Co. 603

4061 1-80

3770 Rt. 73

5142 u.S. 130
5599 1-295

5297 Rt. 206

3073 U.S. 46

2623 Rt. 38

2443 Rt. 35

1297 u.s. 22

Municipality
Jersey City

Parsippany-
Troy Hills

Atlantic City
Millville
HMontclair

Mew Brunswick
Hillside
Carnev's Pt.
Sea Girt

Deptford

URBAN PRINCIPAL ARTERIAL

Summit
Hanover Twp.
Passaic

Denville

Waterford Twp.

Pennsauken
Paulsboro
Stanhope Twp.
Totowa

Cherry Hill

Middletown

Lopatcong Twp.

26

County

Hudson

Morris

Atlantic
Curtberland
Essex
*iddlesex
Union
Salem
Monmouth

Gloucester

Union
Horrié
Passaic
Morreis
Camden
Camden
Gloucester
Sussex
Passaic
Canden
Monmouth

Warren

Sub
Classificatic

0
0

a9,C
C

2,C
e,C
0,C

T O O 0O o o o o o

x

ho o



No

19.
24,
27.
34,

12B.

16.
20.
25

URBAN PRINCIPAL ARTERIAL (cont.)

Record No. Road
1838 Rt. 28
620 u.s. 9
4149 Rt. 82
5855 Rt. 440
4028 Grove St.
1216 Rt. 20F
5644 [-295
2357 Rt. 35

27

Municipality
Scotch Plains
Sayreville
Union Twp.
Jersey City
Haddonfield
Paterson

Cherry Hill

Mantoloking

County

Union
Middlesex
Union
Hudson
Camden
Passaic
Camden

Ocean

Sub-
Classificatic

0

o O O o



SITE DESCRIPTIONS

SITE HO., 5

E.I.S. Site No.: 30. 2705 &L

Location Descrintion - Stuart Road, between The Great Road and Cherry Hill
Road. ‘Marrow, and hilly, but line o sioht adecuate in spots. Can use berm

for parking at certain locations. !io shoulders. Light to very light traffic.

SITE HO. 11

B.I.S. Site No.: 48, 367 RL

location Description - Ervey Road, hetizern Nuakerchurch Poad and county line
(1.26 miles). Hills and curves, wit~ nc berm or shouider. Probably Tight

traffic, so blocking one lane for parkina should not cause a problem.

SITE NO. 17
B.I.S. Site No.: 87. 1700 RL

Location Description - Wood Drive, between Rt. 579 and Cooks Cross Road. Farm=
land, with a few new houses. Probably light traffic at any time. Narrow, but

usable as a site. Road is only a few hundred yards long.

SITE NO. 1
B.I.S. Site No.: 1 3175 PRMA & C
Location Description - Rt. 47, hetween 1.55 and 1.76. On causeway, just west

of bridge into Wildwood. Many businesses adjacent to causewav. Area one or

two miles west is about 80% develoned cormmerciallv.
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SITE NO, 7
B.I.S. Site No.: 6. 4665 RMA & C

Location Description - U.S. 130, between 76.22 and 78.60. A few small

businesses in area. About 5% developed,

SITE NO. 13
B.I.S. Site No.: 12. 2296 RMA & C
Location Description - Rt. 34, between 10.56 and 11.76. Top of hill is best

spot. Excellent line of sight and parkina. Almost no development in area.

SITE NO. 19
B.I.S. Site No.: 24A-1 5348 PRMA & C

Location Description - U.S. 20€, between 117.07 and 117.34. Parking is

limited, but 1ine of sight is good.

TE NO, 24
B.I.S. Site No.: 24C. 1118 RMr & C
Location Description - Rt. 18F, between 19.28 and 21.%2. Near Rt. 34 interchange.
No commercial development in area, exceot about 10% on Rt. 34. Parking

adequate throughout.

SITE NC. 29

B.1.S. Site No.: 14, 5704 RMpA & C

Location Description - U.S. 322, between 2.19 and 2.21. Just before approach
to Commadore Barry Bridge. Can use berm on both sides of road. Site is

just outside of Bridgeport, but definitely rural.
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SITE NC. 32

B.I.S. Site No.: 21A. 4445 PMA & C

Location Description - U.S. 130, between 11.71 and 12.16. Starts just
south of bridge and includes part of intersection with 1,S. 322. Parking
and line of sight good. Small businesses and residential. Or outskirts of

Bridaeport.

SITE NO. 35

B.I.S. Site No.: 23A. 2045 RMA R C

Location Description - Federal City Road, between Rt. 546 and Ewingvilie Rd.
Usable at locations between Rt. 546 and 1-295 onlv. Much too narrow to use

over remainder of segment. Urban changing to suburban and rural, proceeding

toward Rt. 546,

SITE NO. 38
B.I.S. Site No.: 24A 2574 RMA & C
Location Description - Rt. 37, between 31.74 and 31.79. Almost at Rt. 70 circle.

Two small berm areas plus shoulders give adequate parking.

SITE NO. 41

B.I.S. Site Ho.: 24B 171 RMA & C

Location Description - Rt. 526, between Lakeview Drive and railroad tracks.
Adequate parking on berms or commercial driveways and lots. Mav have to get

permission from owners. Line of sight very good.

SITE N0, 44

B.I.S. Site No.: 78A. 2677 RMA & C
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Location Description - U.S. 40, between 7.60 and 10.05. Parking good just
west of state police barracks, but no good elsewhere. Line of sight good.
Rural; residential, farms, small businesses. About 3 miles from CBD of

Woodstown.

SITE NO. 46

B.I.S. Site No.: 98A. 2085 RMA & C

Location Description - Rt. 31, between 19.85 and 20.65. South half of segment
is rural, north half about 90% developed commercially. Many small businesses,

and two shopping centers. Shoulders usable throughout, and berm in some spots.

SITE NO. 6

B.1.S. Site No.: 1. 2207 RPA

Location Description - Route 33, between 19,46 and 20.08. Approximately
opposite Millstone Flea Market. Excellent line of sight, and excellent parkine

on shoulder and berm. About 30% developed residentially and commercially,

_ but definitely rural.

SITE NO. 12

B.I.S. Site No.: 7. 5666 RPA

Location Description - I-295, 49.24 to 49.96. Typical interstate with wide
shoulders, generally usable berm, and excellent line of sight. About halfway

between interchanges for Mt. Holly and Columbus, about five miles apart.

Completely rural,

SITE NO. 18

B.I.S. Site No.: 8. 1565 RPA

Location Description - Rt. 23, between 23.2% and 23.96. Hills and curves, but
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parking and 1ine of sight good. Rural, with some small businesses, and

heavily developed commercial areas a few miles east.

SITE NO. 23

B.I.S. Site No.: 9. 597 RPA

Location Description - U.S. 2, between 117,67 and 119.22. Line of sight very
good and parking on shoulders throucnout segment. Listed as rural, but at |
least 80% developed commercially, with mary small busirnesses, and & shopping

mall one mile south of site.

SITE HO. 28
B.I.S. Site No.: 10, 4983 PPA
Location Description - U.S. 202, between .79 and 0.88. Less than one mile

from Rt. 29 interchange. Rural, but about 1-2 miles from Lambertville.

SITE NO. 4

B.I.S. Site No.: 2. 2170 UL

Location Description - Rollina Lane, between Country Club Drive and Gatewood
Road. Wide, straight road in a large housing development. “oderate traffic

estimated for rush hour, and light to very light during rest of day.

SITE NO. 10
B.I.S. Site No.: 3. 11736 UL

Location Description - Frederick St., between Franklin Tpk. and Harrison

Avenue. Side road from Franklin Tpk. anc CBD to RR station.

SITE HO. 16
B.I.S. Site No.: 7. 6088 UL
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Location Description - South Essex Ave., between Central and Jackson and
[-280, Adjacent to CBD. Hospital at north end of segment. Most parking

places will be filled during the day. Area congested.

SITE NO. 22

B.I.S. Site No.: 11, 980 UL

Location Description - Arch Street and East Arch Street, between Marning and
Main. Wide residential street, adjacent to CBD. Appears to have light to

moderate traffic. Parking is good.

SITE NO. 27

B.1.S. Site No.: 17. 5501 UL

Location Description - Monticello Ave., between Marian and South Orange. One
way South Orange, with stop sign at exit. Residential area adjacent to CBD.
Light traffic during off-peak hours. Site may be of doubtful value because

of lack of traffic.

© SITE %0. 3

B.I.S. Site No.: 64, 917 UMA & C

Location Description - Railroad Ave., between Henderson and Hudson. Adjacent
to Exchange Place PATH Station. Very wide with parking both sides, filled

during business hours: offices, warehouses, high-rise apartments.

SITE NO., 9

B.I.S. Site No.: 64A. 3419 WA &C

Location Description - Rt, 53, between 1.55 and 1.65. At Route 10 interchange.
Primarily residential with a few small businesses. Parking restricted but

adequate and line of sight good. About twe miles from Denville CBD and near

cormercial development on Rt. 10.
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SITE N0, 15

B.I.S. Site No.: 18, 952 UMA & C

Location Description - California Ave., between Artic and Fairmount Ave. One
way side street with small businesses. One block from CBD. Parking places

are completely filled during the business day. Comnletely urbanized.

SITE NO. 21
B.I.S. Site No.: 18A. 3213 U*A & C
Location Description - Rt. 47, between 41,23 and 41.70, Wide, but no shoulders

delineated. Small businesses and bottled gas facility, with residences nearby.

CBD within one mile.

SITE NO. 26

B.I.S. Site No.: 100. 293 UMA & C

Location Description - Reservoir Drivé (Co. 618), between Valley Road and
Corporate line (near Highland Ave.). No shoulders but wide enough for parking.
Hilly, but line of sight acceptable. This site is somewhat doubifu] because of

possible safety problems. Residential; about one mile from CBD.

SITE NO. 31

B.I.S. Site No.: 116. 4195 UMA & C

Location Description - Rt. 91, between 1,31 and 2.31. Small factories and ware-
houses on both sides. Fully developed industrially. Parking on berm or edge

of parking lots. May have to get permission from property owners. Moderate

to heavy traffic expected,

SITE NO. 34

B.1.S. Site No.: 117. 2172 MA & C
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Location Description - Conant St., between Valley View and Fairview. Residential
area some distance from CBD's. Moderate to heavy traffic during day. No

shoulders, but wide enough for parking. Line of sioht good.

SITE NO., 37
B.I.S. Site No.: 17A 3283 UMA & C
Location Description - Rt. 48, between .32 and .35. \lide street in residential

and small business area. Local high school nearby on Rt. 48. Line of sight

excellent, parking very good.

SITE NQ, 40

B.I.S. Site No.: 18B 3669 UMA & C

Location Description - Rt., 71, between 2.34 and 2.53. Line of sight is very
good and shoulders are adequate for parkina. About 95% developed commercially,

with homes and some businesses on cross-streets.

SITE NO, 23

B.I.S. Site No.: 117A. 3273 UMA & ¢C

Location Description - Rt. 47, between 71.98 and 72.23. Small businesses and a
Gaudio's Garden Center along segment. About 75% developed commercially. Parking

on shoulders is barely adequate. Urban, changing to rural within a mile or two.

SITE NO. 2

B.1.S. Site No.: 1 1665 UPA

Location Description - Rt. 24, between 52.81 and 52.94., Fully developed
residentially and commercially. Short Hills Mall is adjacent to site, with

interchanges to mall and major roads. MNearby parking on shoulders.
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SITE HO. 8
B.I.S. Site No.: 8. 5543  UPA
Location Description - 1-287, between 29.40 and 39.47. At Rt. 10 interchange.

Near shopping and businesses on Rt, 10.

SITE NO. 14

B.I.S. Site No.: 11A. 151 UPA

Location Description - Co. €03. (Passaic 4ve.), between Terhune and Brook.

No shoulders, but wide enough for parkinoc. Fully developed residentially, but

near businesses in various municipalities. About a quarter-mile from Rt. 3.

SITE NO. 20
B.I.S. Site No.: 11B. 4061 UPA
Location Description - I1-80, between 4C.28 and 40.30. Hilly but line of sight

good. Listed as urban, but definitely rural along highway.

SITE NO. 25
B.I.S. Site No.: 12A. 3770 UPA
Location Description - Rt. 73, between 15.30 and 15.78. At U.S. 30 interchange.

Only certain areas are suitable for parkina. Listed as UPA but mostly rural.

SITE NO. 30

B.I.S. Site Mo.: 3. 3073 UPA

Location Description - U.S. 46, between 57.81 and 57.95., Parking area is short
both EB and WB, and requires careful positioning. Meets minimum safety

standards. Line of sight good. Heavy traffic day and night.

SITE NO. 33
B.I.S Site No.: 11. 2623 UPA
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Location Description - Rt. 38, between 396 and 398, at circle. Parking
restricted to one area, just east of circle. Area is completely urbanized,

with businesses, shopping centers and residential areas for at least a two-

mile radijus.

SITE NO. 36
B.I.S. Site No.: 13. 2443 UPA
Location Description - Rt. 35, between 34.65 and 36.71. Fully developed

commercially with small businesses, shopping centers and homes in a 5-mile radjus.

SITE NO. 39

B.I.S. Site No.: 15 1297 UPA

Location Desecription - U.S. 22, between 2.25 and 3.21. Curves and hills, but
line of sight very good. Wide shoulders for parking. Listed as urban, but

rural in area of site., About 25% developed commercially with small businesses.

SITE NO. 42

" B.I.S. Site No.: 19. 1838 UPA

Location Description - Rt, 28, between 18.50 and 18.84. Completely urbanized,
with homes and small businesses. Scotch Plains CBD about 1 mile away with

other CBD's ten to fifteen minutes away. Line of sight good, but parking

somewhat 1imited.

SITE NO. 45

B.I.S. Site No. 12B. 4028 UP#

Location Description - Grove St., between the stream and Redwood Ave. Residential
with small businesses and schoecl (s). About one mile from CBY. This is a wide
city street with no shoulders, but adecuate space for parking. Hilly, but line

of sight is good. Moderate to heavv traffic with delays can be expected.
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SITE NO. 46

B.I.S. Site No.: 98A., 2085 RMA&C

Location Description - Rt, 31, between 19.85 and 20.65. South half of
segment is rural, north half about 90% developed commercially. Many

small businesses, and two shopping centers. Shoulders usable throughout,

and berm in some spots.

SITE NO. 47
B.I.S. Site No.: 16. 1216 UPA

Location Description - Rt, 20 F,, between 1.69 and 1.78. At underpass. LLine

of sight and parking very good.

SITE NO. 48
B.I.S. Site No.: 20. 5644 UPA
Location Description - 1-295, between 32.12 and 32.40. At the Rt. 561 inter-

change. Parking restricted, but adequate.

SITE NO. 49

B.I.S. Site No.: 25. 2357 UPA

Location Description - Rt., 35, between 9.09 and 9.12. At the end of two lane
section. Excellent line of sight. Fully developed; 95% homes, 5% small

businesses. Off-peak traffic often heavy during summer.
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APPENDIX B

Random Number Program

DIMENSTON NCYSEG(21), CuPRn(21), NATA(2)

COMPLEX*16 COUNTY(21)/'ATLANTIC', 'BERZE'', 'SURLINATAN!, 'CAMREYT,
*'CAPE MAY','CUMBERLANN','E55ZX', 'GLNUCES TE" PHUMSANY, 'HHMTanw"
*'"ERCER', "MIDDLESEX"', "10MuTH', "HORPIS ,'OCEAN' 'PASS‘!"'
*'SALEM' , "SOMERSET', 'sussex! 'wule' 'wADREN'/

DATA NSTSEG/6086/, NCY3E /)021 3155 5713,68 14, 7852,_333 72L5,
*3&50,2606,1898,33&2,775ﬂ,8:95,7b82,2909,k930,1&9& 727,23W ,63‘ 2,
*2198/

DATA CUMPR3/.047,.179,.225, 3,.31A,.338, .06, ,43%,.452,,4L59,

*,516,.588, 667,.737,.?14,.v57 “71 .736,.918,.,3973,1./

””ITE(6 100)

FORVUAT('Q', "ENTER DESIREDN QUANTITY OF RAMNAt FELECTIONS !,
*'(MAXIHUM 1000) AND',/,1¥, " 7=0171T 207 MRER TA STADRT PAYNN +
*'GENERATOR")

CALL FREERD(2,DATA)

N=DATA(1)

IFCONGLTL1)LORL(.GT.1009)) STHP

SEED=DATA(2)

WRITE(S, 110)

FARMAT('Q', '"THE PROBATILITY 2% SELEATINN =0R EAGY COUNTY |5 ',
*'DDOPOPTIONAL TO',/,1%,'THS TATAL MI'2EP OF SEAMENTS | fArY !
'COUNTY., IF IT IS “E‘v“f“', SIY,'TY NEIGYT THE RELATVE Y,
*'PROPORTION OF STATE AND 0AJ4TY SELECTIONSY, /7, 1X, Y1 A sppLas

*'MANNER, THE APPROPRIATE 2299771 15 0,955, ', //,1%,'euTen v
*!'DESIRED PROPORTION 3F STATE SELEATINNS!)

CALL FPEERD(1, PRDP)

IFC(PROP,LT.0.).,0R,(PRIP,2T7.1,)) 3TN®

JRITE(G, 200)

FQRMAT(lX)

Mmooy 1=1,N

CALL RAND(ISEED,RuUY)

IE(RUX,GT.PROP) GD 10 1

CALL RAND(I SEED, RUX)

[X=1+1F1X (ISTIEG*RUY

WRITE(G,300) 11X

FORMAT(lx,'STATE‘,sx,!u)

G2 TO 4

CALL RAWD(ISEED,RUX)

DY 2 J=1,21

IFCRUXVLELCUHMPRA()) 57 71 3

CONTINUE

CALL RAND(CISEED,RUX)

IX=1+1FIX(NCYSEG(J)*ny)

WRITE(S,310) ConTyY (L)), I

FORDATCIX, "COUNTY!' ,AX, A8, A2,L7,15)

CONTINUE

’
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APPEHDIX C

Random Number Printout (Partial)

ENTER DESIRED QUANTITY 02F mavnme ssropTiags (v on 1O010) AaNn
7=DIGIT 20D UMBER TO START nin~r AsaensTen

-

30 1234567

THE PROSABILITY OF SELECTIN 230 22049 A00NTY IS PUEARPAITTIANAL T2
THE TOTAL HNUI'BER OF SEGMENTR 170 SAn: onouTy, I= 17T 1= "E=pnTn

TO UCHGHT THE RELATIVE PRAP~DT|A: = OSTATE AND ANINTY STLEaTEAYA
A SIPTTLAR MANNER, THE APPTNDT L 4TS »RARAcT A | = 3.5,

ENTER DESIRED PROPIRTINY 9% STATT ~ILerT0:"

.5

STATE 3175

COUNTY CAMDEN 21740
COUNTY BERGEN 11734
COUNTY 3ERGEN R
COUNTY SUSSEX nea
STATE 4565

STATE 1665

COUNTY SSEX coERR
STATE 2888

STATE 3283

COUNTY ESSEX 5337
STATE 109

COUNTY MORRIS 5ae;3
STATE 3033

COUNTY MORRIS 380
STATE 3073

STATE 1288

STATE 5430

STATE 22396

COUNTY MONMOUTH 2397
STATE 5734

COUNTY ES3EX 3334
COUNTY GLOUCESTER 2101
COUNTY SERGEN £3u9)
STATE 2472

COUNTY ESSEX 5801
COUNTY ATLANTIC 952
COUNTY HUDSON BT
COUNTY MIDDLESEX 254%
STATE 736
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APPENDIX D

Annotated Random Number Printout (Partial)

EXECUTION BEGINS...

ENTER DESIRED QUANTITY OF
7-DI1GIT 0DD

- s
FANDT

30 1234567

41

STLECTINMNS
NUMBER TO START PA'ID)' REMETATAR

(MAXT1Y 19090)

AND

THE PROBABILITY OF SELECTION 52 ZACH COOINTY IS PAM2IRTINAL T9
THE TOTAL NUMBER OF SEGMENTS It EACH CYUmITY, 1= IT IS DE3JImEN
TO UEISHT THE RELATIVE PRAPIFTIN 2T STATE AMD CAYNTY GELECTiNS
1A STUTLAR MMANNER, THE APPRAPHIATE PNADARTINN 14 2,05y,
ENTER DESIRED PROPORTINN 25 STATE 3ELECTINR
.5
STATE 3175
COUNTY CAMDEN 2179
COUNTY BERGEN 11736
COUNTY BERGEN 9212 - DEAD EiD
COUNTY SUSSEX 62 - DEAD END
STATE LBES '
STATE 1665
COUNTY ESSEX £Ense
. STATE 28382 - NO SHOULDER
STATE 3283
COUNTY ESSEX 4337 - PUN DOMI RESIDENTIAL, OHE BLOCK, TERMIWATED
STATE 105 - NO SHOULDER - BRIDGE . RT. 78; ALMOST NO TRAFFIC
COUNTY HORAIS g1¢2 - VERY LIGHT TRAFFIC SNALL DEVELOPHMENT
STATE 3033 - NO SHOULDER
COUNTY MIRR1S cR0
STATE 3573
STATE 1288 - NO SHOULDER
STATE 5480 - NO SHOULDER
STATE 2236
COUNTY HONMOUTH 2977 - DEAD END
STATE 570%
COUNTY ESSEX 3334 - DEAD END
CoMITY GLUUCFJTC? 2171 - CEAD ERD
COUNT 3ER% 52067 - WARROW SIDE ROAD; VERY LIGHT TRAFFIC
3TATE 2u72 - N0 SHOULDER
cannTy ESSEX 5811
CAINTY ATLANTIC 3772
COUnNTY HUDSION 2353
COAUNTY INNDLESEX a5nn - SHORT SIDE RCAD IN DEVELOPMENT; VERY LIGH
3TATE 73 = PULASKI SKYWAY TRAFFIC

na
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On the previous page the following abbreviations were used:
UPA - Urban Principal Arterial

UMA - Urban Minor Arterial

UC - Urban Collector

UL - Urban Local

RMA - Rural Minor Arterial

RC - Rural Collector

X - Failed to meet selection criteria

UMA and UC are actually one functional classification (UMA AND C). They
were separated here merely to facilitate the work: similariy with RMA and RC.

EXAMPLE: Under the county 1isting Camden 2170, Bergen 11736, Bergen 9812,
Sussex 662, Essex 6088, etc. were examined for compliance with selection criteria
using the N.J.D.0.T. road inventory files. Those failing to meet the criteria
were marked "X", and the reason noted. The remaining segments were inspected in
the field, and the same procedure followed. The segments which contained usable
sites were marked according to the appropriate functional classification, and
notes were made separately concerning items of interest.

In the case of classification UL, Camden 2170, Bergen 11736, Essex 5088,
Morris 980, and Essex 5501 were chosen in that sequence as the five UL sites.
For the classification UMA and C (1isted here as two separate classifications),
the sub-divisions H, C, and O apply. Hencé, State 3283 is the first selection
under H, while Atlantic 952 is the first under C.
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APPENDIX E

Hot and Cold Start Definitions

The following definitions are from Reference [8].

Hot Starts
1.

For a catalyst - equipped vehicle which has had an engine-off period
of less than one hour, the hot start condition exists for the first
505 seconds of operation after engine restarting.

For a non-catalyst - equipped vehicle which has had an engine-off
period of less than four hours, the hot start condition exists for

the first 505 seconds of operation after engine restarting.

Cold Starts
1.

For a catalyst - equipped vehicle which has had an engine-off period
of at least one hour, the cold start condition exists for the first
505 seconds of operation after engine restart.

For a non-catalyst - equipped vehicle which has had an engine-off
time of at least four hours, the cold start condition exists for

the first 505 seconds of operation after engine restart.
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