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INTRODUCTION -

o~

The Esposito Enterprises site plan shows 181 townhouse units
located off the north side of Mountain Boulevard. Plans by
Matthew R. Zito, Architect-?lanner, were reviewed for site data.
Two-car gafages,are shown for 166 units. The remaining 15 units
have single car garages. Driveway parking is shown for 347 cars.

- The only other parking shown is at the tennis courts.

‘ Two roadways are shown to Mountain Boulevard. The more
major roadway is shown as a divided roadway along the westerly
side of the property. A proposed one-way entry driveway is shown
in a 50 foot right-of-way between the Warren Professional Building
and the Queen City Savings Bank. A possible connection to the F & W
Associates site is shown. The F & W site is also a townhouse appli-
cation,east of the subject site. | |

It should be noted that the Esposito site plan shows 5.3 acres
along Mountain Boulevard as part of the subject property for future
commercial use. '

The undersigned persdnally conducted peak hour traffic counts
at Mountain Boulevard and Bardy Rozd. These countsiinrcluded the-
driveway activity for the Queen City Savings Bank and the Warren
Professional Center. 1In addition, a counting machine was installed
at a utility pole on the south side of Mountain Boulevard approxi-
mately 550 feet east of Bardy Road. This location is approximately
80 feet west of a Chevron Gasoline Service Station. The machine
counted eastbound and total traffic separated by % hour periods for
a total week. The accuracy of the machine was verified at the begin-

- ning, middle, and end of the count by manual counts made by the under- .

signed. The machine counts axles and then divides by two to get the
number of vehicles. Therefore, a 3 axle truck counts as 1% vehicles,
a 4 axle truck counts as 2 vehicles and a 5 axle vehicle as 2% vehi-
cles. Since these larger vehicles have more of an effect on the



traffic flow and capacity than passenger cars, the results give
an accurate picture of passenger car equivalents along Mountain
Boulevard.1

Observations of traffic conditions were made during the morn-
ing and afternoon peak hours at 'the intersection of Mountain
Boulevard and Mt. Bethel Road.

A traffic engineering report by Harlyn Associates, Harvey
Yesowitz, P.E., dated June 1981, for the Esposito Enterprises site
was reviewed. V

Observations were made of sight distances provided at the
various driveways. General observations were made of traffic
conditions. - PR |

Internal traffic review of the site was made. The Esposito
Enterprises application is a bifurcated application where site
plan review is not being sought. It is appropriate to comment
generally on the internal flow now as changes could be made before
-more detailed plans are drawn. o |

Some consideration must be given to the future commercial site
that is part of the subject property. All improvements needed to
Mountain Boulevard for the total development of the subject prop-
erty should be constructed at one time. Reconstruction of an
existing roadway is disruptive to the existing traffic flow.
Therefore, it would be ill-advised to construct improvements to
Mountain ‘Boulevard now,and then in a few years do further recon-
struction. Also note that the commercial site will share the
same left turn stacking lane and probably the same driVeway.

The following publications were referred to as part of this
study: '

- TRANSPORTATION AND TRAFFIC ENGINEERING HANDBOOK ‘Institute of

Traffic Engineers, 1976

HIGHWAY CAPACITY MANUAL, Bureau of Public Roads, 1965

TRIP GENERATION, Institute of Transportatlon Englneers, 1975,
as revised in 1979

1 see page 5-14 for a descriptidn,of the traffic count format.



INTERNAL TRAFFIC FLOW - ESPOSITO ENTERPRISES

A detailed roadway plan is not shown on the plan set. How-
ever, the schematic shown on Sheet 1 of 7 does warrant some comment.

The intersection'along the main'drivewayfapproximately 720 feet
from Mountain Boulevard is too wide opem. Drivers approaching this
intersection on all approaches would feel they have the right-of-way.
Note that a STOP sign on the north approach would be unsuccessful
in stopping southbound visitor traffic. The real danger would be for
a possible head-on collision involving a southbound through vehlcle
and a northbound left turning vehicle. The solution is to bend the
east-west roadway, the west approach, so that it intersects the north-
south roadway as close to a right angle as possible. Then the curb
lines would be joined with radii of from 25 to 35 feet. With this
change the intersection right-of-way would be evident to all drivers.

The right-of-way would be questionable to drivers at the inter-
section of the east-west roadway and the short roadway joining it.
The solution would be to join the north curb line of the straight-
away sections of the east-west roadway with a simple curve with a
minimum radius of 350 feet. The radius point (center of curve)
would be north of the roadway. The curb lines of the north-south
roadway would be extended and joined to the east-west roadway with
25 to 35 foot radii. Then proper trafflc control could be afforded.

"The total amount of parking spaces is adequate. However, no
provision is made for v1s1tor parking when several guests may visit
a particular unit. Consideration should be given to providing
visitor parking.

Islands are shown within the turn-arounds on the plan. Care
‘should be exercised to insure that trucks and buses can make the
U-turns without backing.

The traffic volume generation in the Harlyn report has been
very conservatively derived It is likely that the actual traffic
volumes will be lower than those derived.

The auxiliary roadway would become one-way facing poss1ble
' exiting traffic approximately 200 feet from the east-west roadway.
This condition would be difficult to sign effectively for visiting
traffic. ‘ '
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TRAFFIC FLOW ON MOUNTAIN BOULEVARD

The Esposito townhouse development will add approximately
150 vehicles in the evening peak hour to Mountain Boulevard as a
two-way flow right at the site. If the directional characteristics
are evenly split, this would mean 75 vehicles east of the site and
75 vehicles west of the site. The potential increase in volumes
from the 5.3 acres commercial site should be approximately 250
vehicles entering and 250 vehicles exiting the site in the evening
peak hour.

The Esposito site plan shows an entry roadway between the
Warren Professional Building and the'Queen City Savings Bank. A
left turn should not be allowed from Mountain Boulevard into this
proposed roadway. It is in an area already complicated by east-
‘bound le.t turns into the Professional Center and more importantly
the Bank. Following traffic could not get around a vehicle wait-
ing to turn left at this point. Moreover, this roadway would have
a near-right far-left offset with Bardy Road. This type offset
could lead to a lock-up condition when vehicles in opposite direc-
tions desire to turn left into Bardy Road and left into the proposd
roadway at the same time. This would have a deleterious effect on
both capacity and safety. Therefore, the roadway should be a one
way exit only limited to right turns. The only real benefit as an
entrance would be for vehicles exiting the bank to reach the Esposito
site. A drivéway could be constructed from the bank parking lot to
the'proposed roadway allowing two-way movement north of that driveway.

" Mountain Boulevard appears to operate af what is defined as
Level of Service C,'generally regarded as an adequate level. Capacity
is a difficult thing to calculate by numbers as there are many in- |
tangibles involved. These include présencé of school buses, mail
delivery vehicles, garbage trucks; fréquency of and location of left
turns, as well as the standard factors. Not considering the inter-
section movements at the proposed site roadWays; the addition Jf the
traffic generated by the 181 units of townhouses would cause the
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Level of Service along Mountain Boulevard to drop to a low C. Con-
sidering the turning movements into and out of the proposed site,
the Level of Service could be expected to drop well into the D range
if Mountain Boulevard remains as a two-lane roadway in front of the
site. Addition of the future commercial traffic on this site would
further decrease the Level of Service.1

Left turn stacking lanes should be provided in the center of
Mountain Boulevard to reduce the negative effect of the added traffic.
The developed pavement width for this stacking lane should be contin-
uous and include the roadways to the Esposito townhouse site as well
as the future office énd'commercial sites. A transition section for
westbound traffic beginning east of the site with a maximum rate of
one foot lateral to sixty feet longitudinally should be used if all
of the widening occurs on the north side of Mountain Boulevard. At
the west end, the widening should join with the already widened
section in the developed commercial area. The minimum width of pave-
ment that should be considered for this improved section should be
36 feet. A width of 40 feet would be more desirable. Side benefits
would‘bé the use of the deVéloped width for left turn stacking out
of the through lane in either direction for left turns into the
Municipal Building driveway, Bardy Road, and for the Queen City
Savings Bank driveway. The increase in capacity from these side
~benefits would help to offset the decrease in Level of Service
caused by the townhouse-site traffic.

Sight distance was checked and found possible to be adequate
at the driveway locations. Sight distance easements or similar
means will be needed to insure safety at these locations.

Traffic volumes at the intersection of Mountain Avenue and
Mt. Bethel Rd. would be increased approximately 3% in the AM peak
hour and 5% in the PM peak hour. An acceptable Level of Service C

or better should be retained at this signalized intersection.?
1 See page 5-12 of the Appendix for a description of each Level
of Service.
2

See page 5-13 of the Appendix for a description of Level of
Service at a signalized intersection.
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The peak hours of traffic flow are of the most interest to
a traffic engineer. The attached machine-made traffic counts show
that for the week beginning'on Sunday, October 18, 1981, the peak
one hour of Mountain Boulevard was 1389 passenger car eduiValents.
This peak hour occurred on Thursday, October 22, 1982,from 4:30 to
5:30 PM. - On that date, the 24 hour traffic flow on Mountain Boule-
vard was 12,695 passenger car equivalents. The fluctuations in the
hourly traffic flows can be seen by referring to the attached
traffic counts. The hourly fluctuations in a townhouse develop-
ment's traffic would be expected to be similar to the pattern shown
for Mountain Boulevard. ,

According to the ITE's TRIP GENERATION, the Average Weekday
Vehicle Trip Ends is 5.1 per Occupied Townhouse Unit. A Trip End
is one end of a trip. When a vehicle arrives at the site, it is one
Trip End. When it leaves the site,it is another Trip End. Then
5.1 Trip Ends per 24 hour day per unit means that 2.55 round trips
are expected. The average 181 unit'townhouse development would be
expected to generate 460 vehicles arriving at the site and 460
vehicles exiting the site on a 24 hour weekday.

A single family detached residence has approximately the same
peak hour traffic generation per unit as a townhouse unit. The
single family home has a greater trip generation factor over the
period of a 24 hour day. The average 24 hour Trip Ends factor for
‘detached single family homes is shown in the ITE's TRIP GENERATION
as 10.0 per dWelling unit. Assuming that 20 single family detached
homes could be built on the 35.7 acre tract, the peak hour vehlcle
trlps generated would be approximately 11% of that of the 181 town-
houses proposed by Esposito Enterprises. Over the period of a 24
hour weekday, the 20 single family detached homes would be expected

to generate 100 trips arriving at the site and 100 trips departing
the site. The 24 hour weekday vehicle trips for 20 single family
detached homes would be approximately 22% of that generated by

181 townhouses.

The potential traffic generated by the commercial site over
the period of a business day would vary by the day of the week. On
Thursday or Friday, most retail uses would generate more traffic
than on a Tuesday. On the busy day of the week, the commercial site
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would have the potential to draw between 1500 and 2000 vehicles
entering the site and the same number exiting the site. The
hourly fluctuations for the commercial site would not be expected
to follow the fluctuation of the .roadway traffic flow. The com-
mercial site traffic generation could be'fairly even from 10 AM to
8 PM. There would be very little traffic generated during the
morning roadway traffic peak hour.

One of the potential uses of the commercial area with the
greatest traffic generation would be a large supermarket with agres-
sive marketing along with satellite stores. The resulting traffic
volume in the evening peak one hour could be 1400 vehicles through
traffic, 150 vehicles for the Esposito Townhouse site, and 500 vehi-
cles for the commercial site, for a total of approximately 2000
vehicles. The three lane arrangement on Mountain Boulevard that
would be adequate for just the Townhouse development would be
inadequate when considering the potential use of the commercial
site. Then a four—lane roadway with an English style flow,where
left turns entering the site and left turns exiting the site do not
cross each other on Mountain Boulevard, would be needed. An alter-
native would be to widen Mountain Boulevard to five lanes with the
center lane being a left turn stacking lane. It should be noted
that a traffic signal usually has a significant negative effect on
a close-by adjacent intersection} Therefore, if there is to be a
future traffic signal,it would have to accommodate, or control, both
the Townhouse and commercial area traffic. '



CONCLUSIONS

It can be concluded that:

1, If development of the townhouses by Esposito Enterprises as
shown on Matthew R. Zito site plans occurs, a Level of Service D
on Mountain Boulevard would result.

2, To prevent an undesirable Level of Service D from occurring, a
left turn stacking lane area should be constructed in Mountain
Boulevard. A transition section with a minimum rate of 1 foot
lateral to 60 feet longitudinal should be provided east of the
site for westbound traffic. The widened section on the‘north‘
side should be extended continuously to join with the already
improved section of Mountain Boulevard west of the site.

3; The Level of Service of Mountain Boulevard east of the site
should remain within Level of Service C with the townhouse
development. if no other development occurs in the area.

L. An acceptable Level of Service C or better should be retained
at the intersection of Mountain Boulevard and Mt. Bethel Road
when the traffic from the proposed 181 townhouses is added to
the existing traffic flows. |

5. The roadway from the Esposito site to Mountain Boulevard be-
tween the Warren Professional Building and the Queen City Savings
Bank'should be a one-way exit only (southbound) restricted to
right turns only. A connector driveway from the Bank parking

lot with two-way traffic north thereof would be acceptable.

6. Sight distance at the site roadways intersections with
‘Mountain Boulevard will be adequate as long as sight distance
triangles are kept clear of brush, shrubbery, walls, fences,
embankments and Similar obstructions. ‘
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7. Improvements are needed to internal roadway intersections
‘shown schematically on the plans. Refer to the text of this
report for specific comments that refer to site plan review.

8. Note should be given to the future commercial area at the

' front of the site that potentially could generate a greater
volume of traffic in the PM peak hour than the townhouses. The
Mountain Boulevard improvements and driveway designs should be
compatible for both the townhouse use and the future commercial

use.,

The above is a true representation of my findings.

Respectfully submitted,
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Level of Service Along a Roadway

One of the most concise and easily understood descriptions of
Level of Service is contained on page 315 of the TRANSPORTATION AND
TRAFFIC ENGINEERING HANDBOOK, published by the Institute of
Transportation Engineers in 1976. That description is as follows;

Highway Capacity - 315

" The practice of describing and labeling various service levels greatly facilitates
communication both within and outside the profession and has been generally ac-
cepted. Its principal hazard lies in the attribution of a precision to the commonly
cited boundary points between service levels which is unjustified by either the state
of current knowledge or the basic charactcnstxcs of the highway traffic flow phe-
nomenon.

The level of service descriptions that t'ollow and the criteria given in later sections
should be considered with the above caution in mind.

The definition and measurement of service levels under mterrupted ﬂow com:h-
tions pose different problems and are discussed in a later section on intersections.

Level of service A is the highest quality of service a particular class of hlghway :
can provide. It is a condition of free flow in which there is little or no restriction on
speed or maneuvenbxlxty caused by the presence of other vehicles. As shown in Figure
8.1, operatmg speed is in the highest range and density is low. On a freeway, lane
densxty is approximately 10 vpm (6 vpk), and the volume/capacity ratio is typically

- about 1/3. Because speeds are high and volumes low, the occurrence rate of some
kinds of accidents may be higher than at other service levels and total economic cost
of providing the service may be excessive. Fxgure 8.3 shows a typical freeway operating
at level of service A.

Level of service B is a zone of stable ﬁow. However (as shown in Figure 8.1), ~
operating speed is beginning to be restricted by other traffic. Under freeway conditions,
densxty is under 20 vypm (12 vpk), restriction on maneuver is still negligible, and
there js little probability of major reduction in speed or flow rate. This level of service
approximates typical design volumes for high type rural highways, including freeways
(see Figure 8.4).

Level of service C is still a zone of stable flow but at this volume and density level
most drivers are becoming restricted in their freedom to select speed, change lanes,
or pass. Operating speeds are still in the range of 2/3 to 3/4 of maximum; density is
from 30 to 35 vehicles per lane mile on freeways (19 to 22 vehicles per lane kilometer).

~ This service level is frequently selected as being an appropriate criterion for design
purposes, particularly for urban freeways where the cost of providing the higher
service levels during peak periods may be prohibitive (see Figure 8.5).

Level of service D approaches unstable flow. Tolerable average operating speeds

- are maintained but are subject to considerable and sudden variation. Freedom to
maneuver and driving comfort are low because lane density has increased to between
45 and 50 vpm (28 and 31 vpk), and the probability of accidents has increased. Most -
drivers would probably consider this service level unsatisfactory (see Figure 8.6).

The upper limit of level of service E is the capacity of the facility. Operation in
this zone is unstable, spceds and flow rates fluctuate, and there is little independence
of specd selection or maneuver. Since headways are short and operating speeds sub-
ject to rapid fluctuation, driving comfort is low and accident potential high. Although
circumstances may make operation of facilities under these conditions necessary,

it is clearly undesirable and should be avoided whencver feasible (see Figure 8.7).

Level of service F describes forced flow operations after density has exceeded
optimum which is normally in the range of 70 to 75 vpm (43 to 47 vpk) on frce flowing
facilities. Spccd and rate of flow arc below the levels attained in zone E and may,
for short time periods, drop to zero. Fxgure 8.8 shows, pictorially, the opcrating
conditions on a typical freeway under service volumes associated with the level of
service F.
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Level of Service at a Traffic Signal

At a signalized intersection the Level of Service is related to
the percentage of traffic signal cycles that are loaded signal
cycles. A signal cycle is the time from the beginning of a chang-
ing point in the display shown drivers to the next beginning of
that same changing point. In other words, the signal cycle could
be the time measured from the beginning of the yellow indication
to Mountain Boulevard traffic to the next beginning of yellow shown
to Mountain Boulevard traffic. A loaded cycle is one which has a
green phase that is fully utilized by vehicles. Note that the
traffic signal at Mountain Boulevard and Mt. Bethel Road is fully
actuated with the time length of green phases fluctuating by the
presence of vehicles over signal detectors located in the roadway .
Therefore, a green indication could appear fully utilized or "loaded"
when in actuality the green indication could have been longer if
there were vehicles present in the vehicle detector area. Therefore,
a loaded cycle or green indication at Mountain Boulevard and Mt.
Bethel Road would be one where all of the green indication has been
fully utilized and there is at least one vehicle stopped by the
signal dhange that was immédiately behind the last wvehicle to con-
tinue through the intersection. Then the descriptibn of Levels of
Service would be as follows:

Level of Service A - There are no loaded signal cycles.

Level of Service B - Up to 10% of the signal cycles may be loaded.

 Level of Service C - Up to 30% of the signal cycles may be loaded.
This is the Level of Service generally considered acceptable in
urban areas.

Level of Service D _ Between 30% and 70% of the signal cybles are.
loaded. Maximum capacity will occur during this Level of Service.

Level of Service D is generally regarded as not acceptable.

Level of Service E - Over 70% of the signal cycles are*loaded} The

traffic flow is unstable and capacity lowers,leading to significant
congestion. Level of Service E is to be avoided.
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Description of the Traffic Count FqQrmat
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Above is a reproduction of the first two hours count shown
on page 5-1 of this report. The top row of the columns states the
day of the week and the date that the count data in the three
columns below it was taken. In the next row, the EB represents
eastbound traffic, WB westbound traffic, and TOT the total 2-way
traffic. Note that the counting machine has two channels. It was
set so that the first channel recorded eastbound traffic and the
second channel total 2-way traffiec. .

The top row and the row immediately below the top row are
the numbers that were recorded on the counting machine tape. Read-
ing across the top row of numbers gives the machine readout for the
time period from 12:00 midnight to 12:30 AM on Sunday 10-18-81 and
Monday 10-19-81. One could subtract the 56 eastbound vehicles from
the 122 total vehicles and get 66 westbound vehicles for the time
period 12100 AM to 12:30 AM on Sunday, October 18, 1981 if they so
desired. The row of numbers immediatelyvbelow,the top row is for
the time period 12:30 AM to 1100 AM as the numbers were read from
the machine tape printout. The next row down has horizontal lines
drawn above and below it and represents the total in each column
for the hour midnight to 1:00 AM. The subtraction to determine the

'
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westbound hourly flow has been worked out and recorded in the
hourly totals. The rest of the machine count data is presented
in this same format. ‘

The peak traffic flow hours in this area is usually from
7:30 AM to 8:30 AM and from 4:30 PM to 5:30 PM on week days.
‘Therefore, in addition to the hourly totals the totals from 7:30 AM
to 8:30 AM and from 4:30 PM to 5:30 PM is also presented. A heavy
line is drawn under the peak total 2-way traffic flow number.

The 24 hour totals are shown on pages 5-7, 5-8 and 5-9.

5-15



'RESUME OF JOHN E. CHRIST, P.E. | JUNE 1980

80 Orton Road
West Caldwell, New Jersey 07006 f201-226-3609A

' PROFESSIONAL ENGINEER
Licensed in the State of New Jersey, Certlflcate #13883

EDUCATION .
Bachelor of Science in Civil Englneerxng, Rutgers University, June 1958
Certificate in Traffic Engineering, Yale University Bureau of Highway
- Praffic, 1959 (academic year full time graduate school)

EXPERIENCE

Senior Engineer-Traffic, New Jersey DlVlSlon of Motor Vehlcles, Bureau of
Engineering and Plamning, June 1959 to April 1963: Design of traffic con-
trol devices such as traffic signals, speed zone signs, "through streets"
channellza’tlons, intersection geometrics, regulatory and warning signs,
review of traffic data including volume counts and accident reports.

Principal Engineer-Traffiec, Essex County (N.J.) Highways and Bridges
Department, April 1963 to December 1965.

Traffic Engineer, Essex County Engineering Division, formerly the High-
ways and Bridges Dept., December 1965 to present: Determines the need for
and the design of traffic control devices such as traffic -signals, inter-
section and roadway geometrics, channelizations, regulatory, warning and
guide signs, review of accident data, traffic counts, site plans, sub-
d1v1s1ons, TOPICS analysis, descrlbes aspects of traffic to the public,
gives expert testlmony concerning the County roadway system. Works with
other engineers in department on various roadway projects. Respon31ble
to the County Engineer. , :

Former teacher at Rutgers Un1vers1ty, UnlverS1ty Extension D1v181on, ‘New
Brunswick, N.J., 1968 through 1977:
Traffic Regulations: 3 years, 4 sessions/yr., 2 hours per se881on
Traffic Signals: 5 years, 13 sessions/yr., 3 hours per session
Intersection Geometrics: 1 year,2 sessions/yr. 3 hours per session
Traffic Signs and Markings: 2 years, 10 sessions/yr, 3 hours per sessic

Lecturer at various traffic seminars given by Rutgers University, Newark
College of Engineering, A.A.A.,, New Jersey State Safety Council and
Substitute Lecturer at he Bergen County Police Academy.

Consulting As a Professional Englneer, April 1965 to present: Design of
drlveways and parking facilities for businesses, design of traffic control
signals and one-way roadway report for municipalities, expert testimony
before planning boards, variance boards, A.B.C. hearlngs, maglstrates
courts, Superior Court, Chancery Division and Law Division of Superlor
Court, Traffic Court. ,

ACTIVITIES ‘ ,
Member of the Institute of Transportation Engineers, currently Immediate
Past President of the N.Y. and N.J. Metropolltan Section (also past
Treasurer, Secretary, and Vice President. : P

Supportlng Member of the Transportatlon Research Board, Natlonal Academy
of Sciences.

Past member of committees to review the State Laws on Traffic and the
Manual on Uniform Traffic Control Devices for Streets and Highways

Listed in the 1980 edition of Who's Who in Engineering, published by
the American Association of Engineering Socities.
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