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I. Introduction

A. Background

In January, 1988, the City of Dover retained the consulting firms of Storch Associates of
Manchester, New Hampshire and Fredette Associates, Inc. of Salem, New Hampshire to provide
technical input into the Transportation Component of the 1988 Master Plan. This technical input
may be expressed in the following task objectives:

Task 1. Identify existing conditions and recommend improvements for twelve problem
intersection locations.

Task 2. Investigate options for improving traffic flow in the downtown Central Avenue Corridor,
including land widening, one-way circulation pattern, or new bypass roadway.

Task 3. Identify long range highway improvement needs for the Route 9 Corridor in the City of
Dover per major industrial rezoning proposed in the Master Plan.

This Technical Memorandum No. 2 - Central Avenue Corridor Study documents the results of
Task 2 of the Transportation Component.

This study of the Downtown segment of the corridor completes a comprehensive, long term
transportation plan for the entire Central Avenue corridor in conjunction with a 1987 study of the
southern portion of the corridor (south of Silver Street) and a 1984 study of the northern portion
of the corridor (Oak Street through Weeks Circle).

B. Methodology

Technical Memorandum No.2 - Central Avenue Corridor Study, evaluates alternative
roadway network improvements to the Central Avenue corridor through the downtown area of the
City of Dover. The objective of this study is to develop a recommendation for corridor
improvements which will both mitigate existing deficiencies in downtown traffic flow, as well as
provide for the transportation needs of future traffic growth in the City.
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The study area includes the downtown segment of the Central Avenue corridor from Oak
Street to just south of Silver Street. This area is illustrated in Figure 1 along with the three
primary alternatives evaluated:

1. Central Avenue Widening to provide at least two northbound and two southbound
travel lanes along the corridor.

2. One Way Circulation Pattern utilizing the present facilities of Central Avenue,
Chestnut Street and Locust Street to form a one way circulation loop carrying at
least two travel lanes per direction.

3. New Bypass Roadway constructed along a presently available railroad right-of-way
around the western side of the downtown area.

An inventory was made of the present corridor roadway facilities including traffic lanes,
roadway widths, curbside parking, and one-way restrictions. Traffic count data at key intersections
was collected during the peak traffic period and supplemented by counts reported in recent traffic
studies. A 1993 “No-Build” design condition was projected and used as a base condition by which
the alternative corridor improvements were compared.

An Origin-Destination study was also conducted to define the use of this downtown
corridor segment as both a through route and a radial corridor servicing local downtown trip
making. This study was highlighted by a license plate survey whereby each vehicle entering or
leaving the downtown area on any of eight major routes was “tracked” through the downtown
corridor as either a “downtown-based” or a “non-stopping through” trip.

The corridor alternatives are compared in both quantitative terms (volumes, level of
service, parking, delays and cost) and qualitative terms (neighborhood street traffic and access to
public transportation).

The preliminary findings and recommendations of this study task were presented to the
City of Dover Transportation Committee on April 28, 1988. This Final Report reflects the input
provided by the Committee at that time.

C. Other Studies

This study has made use of traffic data from the following sources:

Reference 1. Peak hour traffic counts conducted by the City of Dover in 1988.
Reference 2. Peak hour traffic counts conducted by Strafford Regional Planning

Commission in 1986.
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Reference 3. “An Analysis of the N.H. Route 108 Corridor in Dover, New Hampshire”,
by Strafford Regional Planning Commission, December 1987.

Reference 4. “Traffic Impact Study for the Dover Mills Residential Development, Dover,
New Hampshire”, by Costello, Lomasney & deNapoli, Inc., November 1987.

Reference 5. “Central Avenue Corridor Traffic Study, Dover, New Hampshire”, by
Wilbur Smith and Associates, Inc., January 1984.

D. Acknowledgements

We would like to acknowledge the advice and assistance provided by the following
departments and organizations:

- City of Dover Department of Planning and Community Development.

- City of Dover Department of Public Works.

- City of Dover Department of Public Safety.

- City of Dover Transportation Committee and involved citizens.

- Strafford Regional Planning Commission.

- New Hampshire Department of Transportation, Bureau of Transportation Planning.

Special acknowledgement is given to the Planning Department staff participants from the
Department of Public Safety, Planning Board, and Strafford Regional Planning Commission, and
others, for their conscientious and dedicated efforts in recording the license plate number, time
and direction of over 20,000 vehicles entering and leaving the downtown area on a chilly February
afternoon.
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II. Corridor Characteristics

A. Study Area Roadways

The study area is illustrated in Figure 1 and includes these three primary routes:
1. Central Avenue from Oak Street to just south of Silver Street, including the Main
Street loop;

2. Chestnut Street from Central Avenue to Washington Street; and
3. Locust Street from Washington Street (and Walnut Street) to just south of Silver

Street.

Additional key roadway segments included Sixth Street, Broadway, Portland Avenue, Portland
Street, Washington Street, Silver Street, arid N.H. Route 108.

B. Present Roadway Facility

An inventory of physical roadway features and traffic control on selected corridor segments
and key intersections is depicted in Figure 2. Indicated are the following:

- Paved roadway width (curb-to-curb)

- Number of through traffic lanes in each direction (exclusive turn lanes not included)

- One-way streets

- Traffic signals

- Number, type and location of designated curbside parking spaces.

Central Avenue is the primary arterial route through the City of Dover. It services both
the central core and outer business districts of the City. It generally provides one through travel
lane in each direction with designated curbside parking on each side. In the central core area
between Broadway and Washington Street, the corridor splits into a one-way street loop with two
through travel lanes in each direction: Central Avenue for southbound flow; and Main Street for
northbound flow. This area comprises the retail/commercial core of the downtown area and has
been recently renovated with landscaped sidewalk and curbside parking facilities.

Chestnut Street functions both as a bypass of Central Avenue and as the primary service
route for the outer business district just west of the downtown core area. It is a recently
reconstructed four lane roadway between Washington Street and approximately First Street.
North to Central Avenue it generally provides one through travel lane in each direction.
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Locust Street also functions as a bypass route of Central Avenue. It is a local collector
route through a primarily residential area, with an increased density of institutional (City of
Dover) land use near its northern terminus near Washington Street and an increased density of
light industrial uses near its southern terminus with Central Avenue (Route 108).

The C.L. Railroad right-of-way is an abandoned one-track facility which begins as a spur
from the Boston and Maine Railroad tracks near Chestnut and Third Streets, crosses Washington
Street at grade, crosses under Silver Street, and terminates at the Central Avenue (NH Route 108)
intersection at Cataract Street in the vicinity of the Spaulding Turnpike overpass.

C. Traffic Volumes

As was established in “Technical Memorandum No. 1, Problem Intersection Locations” the
weekday PM peak hour was selected as the critical design hour condition for corridor evaluation.
Present peak traffic conditions in the study area were defined by either new or previously
conducted traffic counts at the intersections outlined in Table 1. Corresponding turning
movement diagrams and count summaries are included in Appendix A.

TABLE 1
TRAFFIC COUNT DATA SOURCES

Intersection Source* Date/Time Period

Central at Oak
Central at Broadway
Chestnut at Sixth
Chestnut at Washington
Washington at Locust
Central at Main &

Portland Avenue
Central at Washington
Main at Portland Street
Central at Silver
Locust at Silver
Central at NH 108/16
NH 108 at Locust/

Spaulding Ramp
NH 108 at Mull

Spaulding Ramp

* Reference
1.
2.
3.
4.

06/23/86, 3:30-4:30 PM
04/07/88, 3:30-5:30 PM
03/02/88, 3:30-5:30 PM
03/03/88, 3:30-5:30 PM
02/24/88, 3:30-5:30 PM

(per Section I-C.)
City of Dover count (See Appendix A)
Strafford Regional Planning Commission count (See Appendix A)
NH 108 Corridor Study (SRPC), 1987 (See Appendix A)
Traffic Impact Study for Dover Mills by Costello, Lomasney & deNapoli, 1987
(See Appendix A)

2
1
1
1
1

4
4
4
3
3
3

1990
1990
1990
1993
1993
1993

PM Peak
PM Peak
PM Peak
PM Peak
PM Peak
PM Peak

Hour
Hour
Hour
Hour
Hour
Hour

3 1993 PM PeakHour

3 1993 PM PeakHour
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Design year traffic projects for the study area roadway network were projected fràm this

data base utilizing the peak period traffic growth rate of 3.5 percent per year and seasonal

adjustment factors documented in Technical Memorandum No. 1. The resulting 1993 design hour

volumes along key segments of the corridor are illustrated on Figure 2.

D. System Deficiencies

The primary problem with the present Central Avenue corridor is a deficiency in the

capacity of the overall two-lane facility to handle presently heavy corridor flows. Through traffic

flow is additionally delayed by uncoordinated signalization and turning movements to and from

side streets and driveways and parking traffic maneuvers. The limitations on Central Avenue

capacity can also be evidenced, indirectly, by the heavy volume of traffic now utilizing the parallel

Chestnut and Locust Streets as alternate routes. These routes now carry volumes ranging from 40

to 70 percent of the peak hour flows along Central Avenue.

Other localized problem areas which contribute to the present deficiencies in corridor

traffic flow include:

- Delays for Broadway traffic approaching Central Avenue (presently signalized).

- Delays for Chestnut Street traffic approaching Central Avenue northbound (presently
stop sign controlled).

- Delays for Locust Street traffic approaching Washington Street (presently stop sign
controlled).

- Delays for Silver Street traffic approaching Central Avenue (presently signalized).

- Delays for Central Avenue traffic at the Main Street intersection (presently signalized).
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III. Origin-Destination Study

A. Overview and Findings

An Origin - Destination (O-D) Study of the traffic into and through the downtown district of the
City of Dover was completed as a part of this report. The O-D study was designed to provide additional
information on the characteristics of Central Avenue Corridor traffic. Specifically, this study was to
determine how the traffic funnelled through the downtown area of Dover. Also determined were
presence of any commonly traveled routes through downtown for which a bypass or connector road might
reduce the number of cars that now use the downtown streets only to get through the area to another
destination.

The evaluation of the data that was collected in the O-D Study shows conclusively that the
downtown district of Dover is more of a traffic generator than it is a funnel through which cars must travel
to another destination. The analysis of the data collected shows that 70 percent of the traffic entering and
leaving the downtown district were going to or coming from a destination within the downtown area.

The second highest frequency of occurrence were cars that had entered the downtown and were
exiting the study area via Central Avenue northbound. This movement accounted for 15 percent of the
cars. A presumptive conclusion is that many of these cars had a destination of the hospital district or the
Central Avenue shopping district (the so called Miracle Mile) north of the hospital.

B. Study Design

The O-D Study was designed to analyze traffic to and through the downtown area of Dover. The
area selected is generally characterized as the area east of the Spaulding Turnpike bounded on the south

J by the Exit 6/Central Avenue area and on the north by the Oak Street/Central Avenue intersection. The
study was designed to capture all of the cars that entered and departed from this area via the main roads.

J The count locations that cordoned off the downtown area (or Nodes as they are referred to) are described
below and graphically represented on Figure 3.

Node Description

1 Stark Avenue south of Woodland Road
2 Central Avenue north of Locust Street
3 Locust Street north of Central Avenue
4 Knox Marsh Road (Silver Street) west ofArch Street
5 Sixth Street west of Whittier Street
6 Central Avenue south of Oak Street
7 Broadway south of Oak Street
8 Portland Street just south of City Limits
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On the afternoon of February 10, 1988 two to four people were assigned to each of the Nodes from
approximately 2:00 PM to 5:30 PM. During this time they recorded the first three digits of each license
plate that passed through their Node. The 3 digit license plate numbers were grouped into 15 minute
blocks of time and the direction of travel, inbound or outbound was recorded.

After the license plate data was collected, all of the incoming plate numbers for each Node within
a 15 minute period were compared with the outbound data from each Node. The matched plate numbers
were to show the general pattern of traffic flow through the downtown district of Dover.

C. Data Analysis

All of the collected license plate data from the O-D Study was compiled as described above with
the help of a computer. In the first review of this data, there appeared to be over a 120 percent match of
outbound cars with the inbound cars. Based on the review of this data it was determined that because the
study area was so large there were too many vehicles to be compared in 15 minute blocks as anticipated.
In effect, there was a better statistical probability of a random match of a 3 digit number than there was of
matching the actual car that was recorded.

This initial analysis of the data left no opportunity to draw a verifiable conclusion from the field
work that had been done. To solve this problem a data base program was designed to do a much more
complex evaluation of the data. The key elements of the data base program developed to evaluate the 0-
D Study data area are as follows:

1) An assumption was made that all of the plate numbers that were recorded in any given 15 minute
interval were evenly distributed over that 15 minute interval (e.g. of 30 cars in a time interval from
2:00 PM to 2:15 PM it was assumed that the first car was recorded at 2:00:00 PM then subsequent
cars at 2:00:30, 2:0 1:00, 2:0 1:30 and so on at even 30 second intervals).

2) The City Planning Staff collected data to determine the approximate travel time from Node to
Node within the study area. The average travel times between Nodes is summarized in Table 2.

From the field data collected by the planning staff there was a variance of ±30 percent in the
travel time between Nodes. The variance of 30 percent is applied to the average travel times to create a
time window at each outbound Node.

For an incoming plate number to be scored as a match it must match an outbound plate number
within the time window created at each outbound Node.
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TABLE 2

ORIGIN - DESTINATION STUDY

Travel Time Between Nodes

Inbound Node Outbound Node
1 2 3 4 5 6 7 8

1 — 2.41 8.28 4.67 10.50 9.63 9.98 8.88

2 2.41 — 8.16 4.67 10.38 9.52 9.98 8.77

3 8.28 8.16 — 4.00 7.35 8.38 8.73 7.63

4 4.67 4.67 4.00 — 3.35 7.06 8.25 6.92

5 10.50 10.38 7.35 3.35 — 3.13 5.42 7.96

6 9.63 8.52 8.38 7.06 3.13 — 4.55 7.10

7 9.98 9.98 8.73 8.25 5.42 4.55 — 7.45

8 8.88 8.77 7.63 6.92 7.96 7.10 7.45 —

3) The data base program then analyzed each of the approxilmately 11,200 plate numbers that were
incoming to the study area. Based on the average travel time and variance to each of the other
nodes a window of actual time was established for a potential outbound match of the inbound plat
numbers. Within this window all the potential matches were recorded.

Using this data base program there are an unlimited number of variations in which the data can be
organized, analyzed and recorded. For the purposes of verifying the findings as outlined in Section ffl-A
of this report, data is presented in the following tables.
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TABLE 3

ORIGIN - DESTINATION STUDY

TOTAL PLATE COUNT BY NODE

Node Inbound Outbound Total

1 2063 1415 3478

2 1479 . .1787 3266

3 766 681 1447

4 2362 1811 4173

5 397 697 1094

6 2459 2577 5036

7 792 939 1731

8 867 1286 2153

TOTAL 11185 11193 22378
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TABLE 4

ORIGIN DESTINATION STUDY

Summary of Non-Matched Plate Numbers by Node

Inbound Outbound

Number Percent Number Percent
it_________________________________

________________________________ ______________________________ _____________________

1 1201 58.2 - 959 67.7

2 782 52.8 1328 74.3

3 409 53.4 495 72.7

4 1443 61.1 1522 84.0

5 277 69.8 461 66.1

6 2272 92.4 1563 60.1

7 734 92.7 611 65.1

8 803 92.6 786 61.2

7921 70.8% 7725 69.0%
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IV. Corridor Improvement Alternatives

A. Central Avenue Widening

This alternative is based on the “widening” of Central Avenue to provide an overall four-
lane section with two through travel lanes in each direction. This “widening” can generally be
accommodated within the present curb-to-curb roadway width through the elimination of on-street
parking spaces. Actual construction ofwider pavement would be limited to localized areas as
necessary.

The proposed Central Avenue widening from Oak Street to south of Silver Street is
depicted on Figure 4. The removal or reconfiguration of on-street parking generally allows for
operation of four traffic lanes throughout the corridor segment. The existing one-way loop in the
downtown area (Central Avenue/Main Street) is retained with the present two-lane one-way
movement. Actual construction of pavement widening is required in the vicinity of Ham Street
and for left turn lanes at the intersections of Oak Street, Chestnut/Sixth Street, Washington Street
and Silver Street.

1993 design hour volumes at key roadway segments along the corridor are indicated, and
are generally the same as those volumes depicted in Figure 2.

Figure 4 also illustrates the locations and numbers of designated on-street parking spaces
as well as parking restrictions. Approximately 175 existing designated parking spaces are
eliminated to accommodate the additional two traffic lanes. Present angle parking along Central
Avenue between Third Street and Washington Street is replaced with parallel parking to minimize
potential conificts between parking vehicles and the two through traffic lanes.

Although not directly related to the widening of Central Avenue, this alternative also
includes the realignment of Walnut Street to Locust Street and the establishment of two-way
traffic flow along Walnut Street. Included at the recommendation of the Transportation
Committee, this realignment would eliminate the presently difficult left turn movement from
Locust Street to Washington Street.

This alternative also includes new or upgraded signalization at Silver Street, Washington
Street, Chestnut/Sixth Street and Oak Street. Overall corridor signal coordination is also
suggested.

The estimated cost of implementing this alternative is $0.9 to 1.2 million dollars, exclusive
of right-of -way and parking space relocation.
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B. One Way Circulation Pattern

This alternative is based on the general concept of implementing an enlarged one-way
roadway loop around the downtown area for a two-lane traffic movement in each direction:
Central Avenue one-way northbound from Silver Street to Chestnut Street, and Chestnut and
Locust Streets one-way southbound from Central Avenue to Silver Street. The intent of this
alternative is to provide the needed corridor flow capacity of two through travel lanes in each
direction, but without the need to remove on-street parking.

The proposed lane uses and 1993 design hour traffic flows are indicated in Figure 5.
Traffic flow volumes reflect the proposed circulation pattern.

This revised circulation pattern generally accommodates corridor flows between Chestnut
Street and Silver Street. The widening of Central Avenue to a four lane section north of Chestnut
Street is still required as described in the previous alternative.

In order to accommodate design hour traffic movements circulating through the Downtown
area, the following exceptions to a true “one-way” system are needed:

a. Maintain one northbound travel lane along Chestnut Street (in addition to marking
two southbound travel lanes).

b. Maintain the present one-way southbound operation of Central Avenue between
Third Street and Washington Street. This accommodates the present commercial
zone along Central Avenue as well as maintains the Broadway approach to points
south along the corridor.

This alternative requires the following major construction items:

a. Widen Silver Street to provide a two-lane east bound movement between Locust
Street and Central Avenue. Also increase the corner radius on the southwest
corner of the Silver/Central intersection.

b. Realign Walnut Street to connect to Locust Street in the vicinity of Hale Street.
This realignment would carry the two-lane southbound movement of corridor
traffic. Locust Street between Washington Street and Hale Street would also
become one-way southbound.

c. New or upgraded signalization at Silver/Central,
Silver/Locust,Washington/Chestnut, Washington/Central, and
Central/Chestnut/Sixth. Overall corridor signal coordination is also
recommended.

d. Widening of Chestnut Street near Central Avenue and rechannelization of the
present Central/Chestnut/Sixth intersection(s).
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Figure 5 also illustrates the locations and numbers of designated on-street parking spaces
as well as parking restrictions. Approximately 55 existing designated parking spaces are eliminated
to accommodate the localized lane widenings. Included in this parking reduction is conversion of
angle to parallel parking along the easterly side of Central Avenue between Second and
Washington Streets to minimize potential conificts between parking vehicles and the through
traffic lanes.

The estimated cost of implementing his alternative is $0.75 to 1.0 million dollars, exclusive
of right-of-way and parking space relocation.

C. New Bypass Roadway

The alignment of this bypass roadway is ifiustrated in Figure 1 and follows the alignment of
the existing C.L. Railroad tracks between the Chestnut/Third intersection and the Central/Locust
intersection. A two-lane bypass roadway is envisioned.

Further elaboration of this alternative was discontinued early in this study because of the
following major drawbacks.

a. Lack of a cost effective intersection with Silver Street due to the present grade
separation at the junction of the two facilities.

b. The location of the southern terminus of the bypass in the vicinity of the
Locust/Central intersection which would compound present problems at the
intersection (See Technical Memorandum No. 1).

c. High capital improvement cost which would not lessen the need for capital
improvements to alleviate present problems along Central Avenue.
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V. Comparison of Alternatives

A. Procedure

A further comparison was made among the following three alternatives for the 1993 Central
Avenue Corridor: continued use of the Present Roadway Facifity, the Widened Central Avenue option
and the One Way Circulation pattern. This comparison was developed in terms of the following
quantitative and qualitative factors:

- Impact on local street traffic through downtown neighborhoods (i.e. traffic increases on local
streets due to circulation of corridor traffic).

- Downtown on-street parking along Central Avenue (measured in terms of number of existing
spaces lost).

- Quality of through traffic flow (delay to corridor through travel).

- Quality of local traffic flow (delays to circulating local traffic).

- Key intersection Level of Service (Level of Service described in next section).

- Impacts to public transportation (i.e. delays and bus stop locations).

- Cost of major capital improvements.

Level of Service determinations are described in Section B of this chapter. Section C summarizes
and compares the factors developed for each of the three alternatives.

B. Traffic Levels of Service

Level of Service (LOS) is a qualitative measure describing driver satisfaction with a number of
factors influencing the degree of traffic congestion. These factors include speed and travel time, traffic
interruption, freedom to maneuver, safety, driving comfort and convenience, and delays. There are six
levels of service describing traffic flow. The highest is LOS A, describing a free-flow condition. The
lowest, LOS F, is described as forced flow, and is characterized by traffic volumes at the roadway capacity
and extreme congestion.

LOS C, which is normally utilized for design purposes, describes a stable condition of traffic
operation. It has a somewhat restricted movement due to higher traffic volumes, but flow conditions are
not objectionable for motorists.
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LOS D, which is acceptable for traffic operations in urban environments and during peak hours of
traffic flow, reflects a more restricted movement for motorists. Queues and delays may occur during short
peaks, but lower demands occur often enough to permit clearance of developing queues, thus preventing
excessive backups. LOS E is defined as the actual capacity of the roadway and involves delay to all
motorists due to congestion. Levels of Service E and F are generally considered unacceptable.

Level of Service for signalized intersections is defined in terms of average delay per vehicle
entering the intersection. Delay is considered a measure of driver discomfort, frustration, fuel
consumption and travel time. Table 7 summarizes the criteria for signalized intersection level of service.

Level of Service analyses were performed for the following key intersections: Central/Silver,
Central/Washington, and Central/Broadway. These analyses were conducted using the methodology of
the 1985 Highway Capacity Manual and the resulting levels of service are summarized in the next section
of this chapter. Copies of the capacity calculations are included in Appendix B.

TABLE7
LEVEL OF SERVICE CRITERIA FOR

SIGNALIZED INTERSECTIONS

LEVEL OF STOPPED DELAY
SERVICE PER VEHICLE (SEC)

A 5.0
B 5.1 to 15.0
C 15.1 to 25.0
D 25.lto4O.0
E 40.1 to 60.0
F Greater than 60.0

SOURCE: 1985 Highway Capacity Manual

C. Findings

The comparative factors for each of the three alternatives are summarized on the following tables:

- Table 8, Maintain Present Roadway Facility

- Table 9, Widened Central Avenue

- Table 10, One Way Circulation
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Area of Concern

Local Street Traffic
through Downtown
Neighborhoods

Downtown on-street
parking along Central
Avenue

Traffic Circulation
- through trips

- local trips

Key Intersection Level of Service
- Central/Silver
- Central/Washington
- Central/Broadway

Public Transportation

Major Capital Improvements

X Increased travel time and delay

X Increased travel time and delay

TABLE 8
ALTERNATIVE COMPARISON SUMMARY
MAINTAIN PRESENT ROADWAY FACILITY

Change From Present (1988) Conditions

Positive No Negative
Change Change Impact Comments

X. Traffic increases to
avoid congestion
along Central Ave.

x

X Over capacity (LOS F)
X Over capacity (LOS F)
X Under capacity *(LOS C-D)

X Increased travel time
and delay

X NA

* Assumes Optimized Signal Timing.
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TABLE 9
ALTERNATIVE COMPARISON SUMMARY

WIDENED CENTRAL AVENUE

Area of Concern

Local Street Traffic
through Downtown
Neighborhoods

Downtown on-street
parking along Central
Avenue

Traffic Circulation
- through trips

- local trips

Key Intersection Level of Service
- Central/Silver
- Central/Washington
- Central/Broadway

Public Transportation

Major Capital Improvements

Under capacity (LOS C)
Under capacity (LOS C)
Under capacity (LOS C)

Less travel time and delay

X Estimated Cost $900,000 to
$1.2 million for:

- Widening Central for a fifth lane
and signalize/resignalize at:
- Silver
- Washington
- Chestnut/Sixth
-Oak

- Widening Silver Street approach
to Central Avenue.

- Minor roadway/curb widening
along Central at Ham.

- Corridor signal coordination

- Walnut Street realignment:
(right-of-way required)

Positive No Negative
Change Change Impact Comments

X Traffic attracted to Central Avenue

Loss of 175 designated spaces
X (includes 5 spaces along Silver)

Less travel time and delay

Less travel time and delay

x
x

x
x
x
x
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TABLE 10
ALTERNATIVE COMPARISON SUMMARY

ONE WAY CIRCULATION

Positive No Negative
Area of Concern Change Change Impact Comments

Local Street Traffic X Locust Street corridor and west
through Downtown (85% increase on Locust Street)
Neighborhoods

Downtown on-street Loss of 55 designated spaces
parking along Central X (includes 20 spaces along
Avenue Washington and Silver)

Traffic Circulation
- through trips X Less travel time and delay

- local trips X Indirect routing due to one-way
restrictions

Key Intersection Level of Service
- Central/Silver X Under capacity (LOS C)
- Central/Washington X Under capacity (LOS D)
- Central/Broadway X Under capacity (LOS C)

Public Transportation X Less travel time and delay

Major Capital Improvements X Estimated Cost $750,000 to
$1 million for:

- Walnut Street realignment:
(right-of-way required)

- Widening Silver from Locust to
Central (right-of-way required)

- Widen/Signalize Central at Oak

- Signalize/channelize Central at
Chestnut/Sixth

- Minor roadway/curb widening
along Central at Ham

Corridor signage and
resignalization/coordination
implementing one-way
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The following major findings can be derived from inspection of the three comparative tables:

1. Without further improvements to the downtown segment of the Central Avenue
corridor, traffic flow will continue to degrade through the year 1993 with increasing
localized breakdowns in traffic operations.

2. Both the Widened Central Avenue and One Way Circulation alternatives, as
proposed, provide acceptable traffic flow operations along the corridor under year
1993 conditions.

3. The capital cost (in 1988 dollars) of implementing either of the two proposed
alternatives is comparable: $0.9 million to 1.2 million dollars for the Widened
Central Avenue and $0.75 to 1.0 million dollars for the One-Way Circulation
alternative.

4. Presently designated on-street parking spaces wifi be lost under either of the
alternatives: 175 spaces lost under the Widened Central Avenue and 55 spaces lost
under the One Way Circulation alternative.

5. Increased traffic flow on local neighborhood streets by corridor-related traffic will
result under the no-build alternative (trips bypassing the otherwise congested
Central Avenue) and the One-Way Circulation alternative (additional circulation
on the local street system because of directional flow restrictions imposed by the
one-way system).
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VI. Recommendations

The following recommendations for the Downtown segment of the Central Avenue corridor are
made for the City of Dover Master Plan. These recommendations were presented to, and concurred by,
the City of Dover Transportation Committee.

1. Implement the widened Central Avenue alternative depicted in Figure 4. Stage the
implementation ofwidening and improvements with the easiest-to-implement
roadway sections done first. This will result in localized benefit of some
improvements in the interim period before completion of the entire corridor
improvement from the Miracle Mile to Route 108.

2. The incremental removal of on-street parking to accommodate the Central Avenue
widening should be coordinated witha phased. plan for replacement parking at
nearby off-street locations.

3. On initial implementation of the Central Avenue widening between Broadway and
Washington Street, retain the present angle parking along Central Avenue. Assess
the impact of this parking on the operations and safety of travel along this roadway
segment as traffic flows increase. If or when necessary, this parking can be
converted to parallel parking.

4. Implement the Walnut Street realignment to Locust Street, and conversion to two-
way flow.
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TRAFFIC MOVEMENT SUMMARY TABLE

TOWN DOVER
DAY OF WEEK:THURSDAY
COMPLETED BY:MDP & JW

LOCATION,..CENTRALIBROADWAY DATE’,.,... 4/7188
WEATHER,.. ROAD SURFACE,.1

S R TOT. L S TOT. L R TOT.

A B
TIME NORTH—BOUND ON SOUTH-BOUND ON WEST-BOUND ONPERIODS CENTRAL AVE. CENTRAL AVE. BROADWAY

C TOTAL
15 MIN.
TALLY

193
195
164
148
156
183
151
168

3:30—3:45
3:45—4:00
4:00—4: 1
4:15—4:30
4:30—4:45
4:45—5:00
5:00-5:15
5:15—5:30

TOTAL
TOTAL OF L,S,R

24
37
31
36
27
32
44
39

134 134 85 13 98 449217
232
195
184
183
215
195
207

83
110

14 97 467
17 127 470

0
1. 137 138
0 148 148
0 126 126
0 162 162
0 152 152
0 142 142
0 161 161
1 1162 1163

1163

72 15 87 397

1358 270 1628
1628

HOURLY
TOTALS

1783
1794
1801
1779
1859

102
87
96
88

723

13
20
15
21
128

115
107
111
109
851
851

460
474
448
477

3642

FILE NAME:DOVER—CB
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TRAFFIC MOVEMENT SUMMARY TABLE

TOWN....... DOVER N.H.
DAY OF WEEK:THURSDAY

LOCATION..,.. WASHINGTON/CHESTNUT
WEATHER..... ROAD SURFACE....

DATE:,1 .3/3/88
COMPLETED BY...1. IIEGAN/STEV

TIME WEST—BOUND ON
PERIODS WASHINGTON

L S R TOT. L

B C

S R TOT. L

ON
MIN.

S R TOT.TOTAL

FILE NAME:DOVERWCP

TRAFFIC MOVEMENT SUMMARY TABLE

TOWN....... .DOVER N.H.
DAY OF WEEK:WEDNESDAY

LOCATION... .CHESTNUT/SIXTH
WEATHER..... ROAD SURFACE....

DATE: . . .3/2/88
COMPLETED BY.....MEGAN/STEVE

A B
TIME EAST—BOUND ON NORTH—BOUND ON

PERIODS SIXTH CHESTNUT

C D
WEST-BOUND ON SOUTH-BOUND ON 15
SIXTH CHESTNUT tUN.

S R TOT. L S R TOT.TOTAL

A
SOUTH—BOUND ON EAST—BOUND ON NORTH-BOUND
CHESTNUT WASHINGTON CHESTNUT

D

S R TOT. L

15

3:30—3:45 5 44 76 125 34 28 53 115 51 78 9 138 0 3783:45-4:00 2 44 67 113 42 23 54 119 56 81 8 145 0 377
9 4:00—4:15 2 73 81 156 56 33 54 143 49 69 12 130 0 429U 4:15-4:30 5 53 88 146 52 31 49 132 48 52 B 108 0 3864:30—4:45 3 55 74 132 51 32 63 146 42 58 15 115 0 393
r 4:45—5:00 2 43 87 132 43 34 68 145 60 70 6 136 0 413I 5:00—5:15 1 52 91 144 49 26 73 148 45 50 8 103 0 395U 5:15—5:30 1 63 59 123 55 33 57 145 46 47 7 100 0 368TOTAL 21 427 623 1071 382 240 471 1093 397 505 73 975 0 0 0 0 3139TOTAL OF L,S,R 1071 1093 975 0 3139

HOURL
TOTAL
TALLY

1570
1585
1621
1587
1569

L S R TOT. L S R TOT. L

9 3:30—3:45 7 13 42 62 45 54 3 102 3 55 0 58 1 52 9 62 284J 3:45—4:00 0 18 40 58 54 53 6 113 2 40 0 42 0 62 6 68 2814:00—4: 15 4 17 41 62 59 42 5 106 2 27 0 29 0 53 7 60 257
11 4:15—4:30 5 20 24 49 47 45 3 ‘95 1 31 1 33 1 59 4 64 241I 4:30—4:45 4 22 33 59 53 43 7 103 5 35 1 41 0 55 6 61 2644:45—5:00 3 25 29 57 62 40 2 104 1 31 0 32 0 61 7 68 2615:00—5:15 7 21 38 66 75 56 9 140 4 33 0 37 0 59 13 72 31.5fl 5:15—5:30 4 22 27 53 58 46 2 106 3 29 0 32 0 64 4 68 259[1 TOTAL 34 158 274 466 453 379 37 869 21 281 2 304 2 465 56 523 2162TOTAL OF L,S,R 466 8,69 304 523 2162

HOURLY
TOTAL
TALLY

1063
1043
1023
1081
1099

FILE NAME:DOVERWSP
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TRAFFIC MOVEMENT SUMMARY TABLE

......,. DOVER N.H
DAY OF WEEK:WEDNESDAY
COMPLETED BY...... MEGAN

LOCATION... . WASHINGTON/LOCUST
WEATHER.

DATE:,.., 2/24/88
ROAD SURFACE....

TIME EAST—BOUND ON NORTH—BOUND ON
PERIODS WASHINGTON LOCUST

A B

S R TOT. L R TOT. L

C TOTAL
WEST-BOUND ON 15 MIN. HOURLY
WASHINGTON TALLY TOTALS

S TOT1

81
85
95
81
89
93

7 88 56 33 89 12 49 61 2383:30-3:45
3:45—4:00
4:00—4:15
4:15—4:30
4:30—4:45
4:45—5:00
5:00—5:15
5:15—5:30

TOTAL
TOTAL OF L,S,R

2 87
10 105
10 91
3 92
9 102

6 53 59 23156 29 85
49 32 81
43 27 70
38 35 73
61 42 103
47 37 84
45 29 74

395 264 659
659

12 68
10 63
5 53
7 64

86 9 95
83 10 93

693 60 753
753

80 266
73 234
58 223
71 276

2 51 53 232
8 55 63 230

62 456 518 1930
518

969
954
999
965
961

FILE NAME:DOVERWLP
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TECHNICAL MEMORANDUM NO. 2
CENTRALAVENUE CORRIDOR STUDY

APPENDIX B

TRAFFIC CAPACITYANALYSES



V785 IiCM: SIENnL.I lED INTERSECT TOWS Page--I
****fl*************fl ***** **$n**4 ******************** **********+?

I DENT I FYI 1.k3 I NEORMATI ON
= r== == ==

t4i’.\NE OF THE EAST/WEST STREET. ........ :ASHINGTON STREET

NAME OF THE NORTI(/SOUTH STREET...... .-CENTRAL AVE

- AREA TYPE. a...a. a a a a a a a a a a a . . a OTHER
• I
• PEDESTRIAN WALKING SPEED............. 0 (feet/sew>

NAMEOFTHEANALYST.aaaaa.a.a.aa.a.a.ORT

DATEOFTHEANALYSIS . .....,.4/26/88

TIMEPERIQDANALYZED.................WKDYPMPKHR

OTHER INFORMATION:
PROJECTED 1993 CONDITION - NO CHANGE

TRAFFIC VOLUMES
=t= ======================i

EB WB NB SB

LEFT 0 0 143 276

THR1J ‘398 0 974 771

RIGHT 198 0 0 205

RTOR 0 0 0 0

(RTOR volume must be less than or equal to RIGHT turn volumes.>



iNTERSECTION SEOME1RY Paqe—

NI ;MBER ‘OF LANES PER DIRECTION INCLUDING TURN BAYS:
EASTBOUND = 3 WESTBOUND = $ NORTHBOUND = 2

EEc WB NB
TYPE WIDTH TYPE WIDTH TYPE

T 12.0 LT 10.0 L

T 12.0 12.0 T

R 12.0 12.0

SOD FHL3OUND = 4

SB
TYPE

L

1.

T

R

WIDTH WIDTH

10.0 1&o

11.0 10.0

11.0 12.0

12.0 12.0

12.0 12.0

12.0 12.0

T - EXCLUSIVE THROUGH LANE
TR - THROUGH/RIGHT LANE
R -- EXCLUSIVE RIGHT LANE

ADJUSTMENT FACTORS

GRADE HEAVY VEH. ADJACENT PKG BUSES
CX) (K) Y/N (Nm) (Nb) PHF

0.00 3.00 V 10 0 0.90
0.00 3.00 V 10 0 0.90
0.00 3.00 V 20 0 0.90
0.00 3.00 V 20 0 0.90

LANE

I

2

3

4

5

6

12.0

12.0

12.0

12.0

12.0

12.0

EXCLUSIVE LEFT LANE
LEFT/THROUGH LANE
LEFT/RIGHT ONLY LANE
LEFT/THROUGH/RIGHT LANE

L -

LT -

LR -

LTR -

EASTBOUND
WESTBOUND
NORTHBOUND
SOUTHBOUND

Nm = number of parking maneuvers/br; Nb number of buses stopping/hr/
CONFLICTING PEDS PEDESTRIAN BUTTON
(peds/hour) (V/N) (mm T) ARR1VAL TYPE

EASTBOUND 50 N 17.0 3WESTBOUND 50 N 17.0 3NORTHBOUND 50 N 9.6 3SOUTHBOUND 50 N 9.6 3

mm T = minimum green time for pedestrians



SIGNAL. SETrINGS — OPERATIONt$.. ANALYSiS
=

r=t:.:,

PRETItIED LOST TIME/PAASE •= 3.0 CYCLE LENGTH = 70.0

EAST /WEST PH(ISI NG

PHASE-i PHASE-2 PHASE-3 Pt WiSE- 4
EASTBOUND
LEFT K
THRU X
RIGHT K
PEDS

WESTBOUND
LEFT K
THRU K
RIGHT K
PEDS

NORTHBOUND RT
SOUTHBOUND RT

GREEN 10.0 Q.0 0.0 0.0
YELLOW + ALL RED 5.0 0.0 0.0 0.0

NORTH/SOUTH PHASING

PHASE—i PHASE—2 PHASE—3 PHASE-4
NORTHBOUND
LEFT K
THRU K
RIGHT K
PEDS

SOUTHBOUND
LEFT K
THRU K
RIGHT K
PEDS

EASTBOUND RT
WESTBOUND RT

GREEN 5.0 40.0 0.0 0.0
YELLOW + ALL RED 5.0 5.0 0.0 0.0



VOL flit (sDJUSTNENT L4ORKEHE’E I Paqcr4
:=ntn:

LANE . LANE ADJ.
FIYT. ADJ • LANE GRP. Nb. tJTIL. GROWTH ORP. PROP PROP
VOL. P1W VOL. GRP. VOL. LN FACT. FACT. VOL. IT RT

EB
I..T 0 0.90 1.000
TH 398 0.90. 442 •T 442 2 1.050 1.000 464 0.00 0.00
RT 198 0.90 220 R 220 1 1.000 1.000 220 0.00 1.00

I
WB

LT 0 0.90 1.000
TH 0 0.90 1.000
RT 0 0.90 1.000

NB
LT 143 0.90 159 L 159 1 1.000 1.000 159 1.00 0.00
TH 974 0.90 1082 T 1082 t 1.000 1.000 1082 0.00 0.00
RT 0 0.90 1.000

SB
LT 276 0.90 307 L 307 2 1.050 1.000 322 1.00 0.00
TH 771 0.90 857 T 857 1 1.000 1.000 857 0.00 0.00RT 205 0.90 228 R 228 1 1.000 1.000 228 0.00 1.00

* Denotes a Defacto Left Turn Lane Group



LEVEL-OF-SER) ICE WORKSHEET Page--7
= = s n

DELAY LANE DELAY LANE LANE DELAY LOS
v/c q/C CYCLE d GROUP d FROG. GRP. SRP. By BY

RATIO RATIO LEN. I CAP. 2 FACT. DELAY LOS APP. APP.

EB
T •0.736 0.243 70.0 18.6 792 2.5 1.00 21.1 C 21.1 C

We.
NB

L 0.550 0.171 70.0 20.2 289 1.7 1.00 21.9 C 23.1 C
T 0.945 0.457 70.0 13.8 1443 9.5 1.00 23.3 t

SB
L 1.039 0.171 70.0 22.2 289 52.7 1.00 74.9 F 39.3 0
LT 0.180 0.457 70.0 8.5 801 0.0 1.00 8.6 8
R 0.907 0.457 70.0 13.4 551 13.4 1.00 26.8 0

Intersection Delay = 27.7 (sec/veh) Intersection LOS D

];tcsZ. :. -.



LC?85 tEN: SIe.3144L.J ZF Ii4TERSECI IO’1’3 Paqe
********** ****** f £************ ***4. :* ************* *** n

I DENT I FYI PIG 1 HF ORMAT 1014
== = =

NAME OF THE EAST/kEST STREET.. ...... .S]t.VER STRET

NAME OF THE NORTH/SOUTH STREET CENIRflL AVE

AREA TYPE. . . . . . . (H HER

PEDESTRIAN WALKING SPEED ;. 0 (feet/sec)

NAME OF THE ANALYST.am, ..DRI

DATE OF THE ANALYSIS 4/26/88

TIME PERIOD ANALYZED ....WKDY PM PK HR

OTHER I NFORMAT 1 ON:
PROJECTED 1993 CONDITION — NO IMPROVEMENTS $

TRAFFIC VOLUMES

ES W8 NB SB

LEFT 440 0 108 0

THRU 0 0 908 809

RIGHT 49 0 0 353

RTOR 0 0 0 0

(RTOR volume must be less than or equal to RIGHT turn volumes.)



INTERSECFIflI4 GEOMr FRY Pecqe
sati.:: . . .

NUMBER OF I liNES PER DIRECTION INCL.UDING 1LJRN BAYS:
EASTBOUND 2 WESTBOUND .= 0 NORTHBOIJND 2 SOUTHBOUND 2

LANE

1.

E8
TYPE WIDTH

L 12.0

WB
TYPE WIDTH

LT 10.0

NB
TYPE WIPTH

L 11.0

SB
PiPE WIDTH

1 12.0

.2

3

4.

5

6

R 10.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

12. 0

12.0

TW 12.0

12 • 0

12.0

12.0

12.0

R 11.0

12.0

12.0

12.0

12.0

- EXCLUSIVE LEFT LANE
— LEFT/THROUGH LANE
- LEFT/RIGHT ONLY LANE
— LEFT/THROUGH/RIGHT LANE

ADJUSTMENT FACTORS

EXCLUSIVE THROUGH LANE
THROUGH/RI GHT LANE
EXCLUSIVE RIGHT LANE

Nm = number of parking maneuvers/hr; Nb = number of buses stopping/h

CONFLICTING PEDS
(peds/hour)

PEDESTRIAN BUTTON
(V/N) (mm T) ARRIVAL TVP•

1

L
LI
LR
LTR

T --

TR --

—

GRADE HEAVY VEH. ADJACENT PKG BUSES
CX) CX> V/N (Nm> (Nb) PHF

EASTBOUND o.qo 3.00 V 10 0 0.90
WESTBOUND 0.00 3.00 V 10 0 0.90
NORTHBOUND 0.00 3.00 V 10 0 0.90
SOUTHBOUND 0.00 3.00 V 10 0 0.90

EASTBOUND 0 N 17.0 3
WESTBOUND 0 N 17.0 3
NORTHBOUND 0 N 9.6 3
SOUTHBOUND 0 N 9 • 6 3

mm T = minimum green time for pedestrians



SIGNAL. SETTIfl3 •- OPERATIONAL cNALvTc3 Paqe-
.r = ..

PFcETIMED LOST TIME/PHASE 3.0 CYCLE LENGTH 7.0

EAF3T/kJEST PHASXNG

PHASE--i PHASE-2 PHASE—3 PHASE—4
EASTBOUND
LEFT X
THRLJ X
RIGHT X
PEDS

WESTBOUND
LEFT X
THRU X
RIGHT X
PEDS

NORTHBOUND RT
SOUTHBOUND RT

GREEN 25.0 0.0 0.0 0.0
YELLOW + ALL RED 5.0 0.0 0.0 0.0

NORTH/SOUTH PHASING

PHASE-i PHASE—2 PHASE-3 PHASE-4
NORTHBOUND
LEFT X
THRIJ X
RIGHT X
PEDS

SOUTHBOUND
LEFT X
THRU X
RIGHT X
PEDS

EASTBOUND RT
WESTBOUND RT

GREEN 40.0 0.0 0.0 0.0
YELLOW + ALL RED 5.0 0.0 0.0 0.0



VOLUME• AL)IUSTF’F.NT WORKSHEET
- •s —: -

LANE LANE AI)3 a
MVT. ADJ a LANE: (3RP. NO. UTIL a GROWTH GRP. PROP PRO
.VOL. PIP VOL. GRP. VOL. LN FACT. FGCT. VOL. LT RI

LB
LT 440 0.90 469 L 389 1 1.000 1.000 489 1.00 0.0
TH 0 0.90 1.000
RT 49 0.90 54 B 54 1 1.000 1.000 54 0.00 1.0

148
LT 0 0.90 1.000 1TH 0 0.90 1.000
RT 0 0.90 1.000

NB
LT 108 0.90 120 L 120 1 1.000 1.000 120 1.00 0.0
TH 908 0.90 1009 TB 1009 1 1.000 1.000 1009 0.00 0.0
RT 0 0.90 1.000

SB
LT 0 0.90 1.000
TH 809 0.90 899 T 899 1 1.000 1.000 899 0.00 0.0
WI 353 0.90 392 R 392 1 1.000 1.000 392 0.00 1.0

* Denotes a Defacto Left Turn Lane Group



SATURATION now ADJUSTMENT wotwc IEEE Pegc

IDEAL
SAT. NO. I I 1 1 1 1 f f ‘SAT
FLOW L1NS N HY G; p A RT LT FLO

EB
L 1800 1 1.000 0.985 1.000 1.000 1.000 1.000 1.000 1.000 177
R 1800 1 0.930 0.985 1.000 0.850 1.000 1.000 0.850 1.000 119

NB

NB
1800 1 0.970 0.9845 1.000 1.000 1.00 1.0001.000 0.095 16

TR 1800 1 1.000 0.985 1.000 0.850 1.000 1.000 1.000 1.000 150

SB
1 1800 1 1.000 0.985 1.000 1.000 1.000 1.000 1.000 1.000 177
R 1800 1 0.970 0.985 1.000 0.850 1.000 1.000 0.850 1.000 124



I IV • t;4.”aLySIS WORKS? WE?
-. =

ADJ • ADI. SAT. FLOW I .AWE GROL IF
FLOW RATE FLOW RATE RATIO GREEN RATIO CAPACIfl v/c

Cv) Cs) (‘ifs) • (q/d) Cc) RATIO

fEB
1. 489 1773 0.276 0.360 638 0766 *
F? 54 1191 0.046 0.360 429 0.127

WB

NB
L 120 164 0.733 0.560 92 1.308
TR 1009 1507 0.669 0.560 844 1.195

SB
T 899 1773 0.507 0.560 993 0.905
R 392 1243 0.316 0.560 696 0.564

Cycle Length, C = 75.0 sec. Sum Cv/s) critical 1.008
Lost Time Per Cycle, L = 6.0 sec. X critical = 1.096



i.FvEt —OF—SERVICE W:)RKF4W - T
.r. m:r. .tt

EEl
—

LANE DELAY
GRP. BY

L 0.766 0.720
R 0.127 0.360

75.0 16.1
75..O 12.2

638 3.9 1.00 20.0 C
429 0.0 1.00 12.2 B

* *

NB
NB

L 1.308 1.120 75.0
TR 1.195 0.560 75.0 16.7

* 1.00
844 109.3 1.00 126.0 F

SB
T 0.905 0.560
R 0.564 0.560

75.0 11.2
75.0 8.1

993 8.3 1.00 19.5 C
696 0.8 1.00 8.9 8

16.3 C

Intersection Delay = * (sec/veh> Intersection LOS a *

* Delay and LOS not meaningful when any v/c is greater than 1.2

‘.• .

• . 4ch..: ..• •..

v/c gIG CYCLE
RTfO RATIO LEN.

DELAY LANE DFLAY LANE
d GROUP d PROS. GRP.
I CAP. 2 FflFT. DELIW LOS APP.’

LOS
BY
APP.

* * *1 * *



1q85 HCM: $If:14AL1ZED !NTERSECIIfDI4c3 Pkç)e”I
********* )f*****************$( * X *** *******W******** IS******* ************

IDENTIFYING INFORMATION
= ==

NAME OF THE EAST/WEST STREETS SILVER STREET

NAME OF THE NORTH/SOUTH STREET ..... CENTRAL. AYE

AREA TYPE. . . . . . . . . . . . . . . . . . . . . . . . . OTHER
I

PEDESTRIAN WALKING SPEEDaaaaaaaaeaaa 0 (feet/sec)

NAME OF THE ANALYST..................DRI

DATE OF THE ANALYSISaaaeaaae a.

TIME PERIOD ANALYZED... .,....... ,..WKDY PM PK HR

OTHER INFORMATION:
PROJECTED 1993 CONDITION - WIDEN CENTRAL AVENuE

TRAFFIC VOLUMES

EB WB Nb 88

LEFT 440 0 108 0

THRU 0 0 908 O9

RIGHT 49 0 353

RTOR 0 0 0 0

(RTOR volume must be less than or equal to RIGHT turn volumes.)



I NTERSEC r y ON GEOMETRY Page—2
fl:Str:: tz ra

NUMBER OF t ANES PER DIRECTION INCL.UDINe TURN BAYS:
EASTGOUND 2 WCStBOUND = 0 NOR FHBOUNT) 3 SOtJTHBOIJNI) 2

LANE

I

EB
TYPE WIDTH

12.0

148
TYPE WIDTH

LT 10.0

NB
TYPE WIDTH

L 10.0

SB
TYPE WIDTH

T 12.0

3

4

5

6

12.0

12.0

12.0

12.0 $

12. 0

120

12.0

12.0

T 11.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

- EXCLUSIVE LEFT LANE
- LEFT/THROUGH LANE
- LEFT/RIGHT ONLY LANE
- LEFT/THROUGH/RIGHT LANE

T — EXCLUSIVE THROUGH LANE
TR - THROUGH/RIGHT t..ANE
R — EXCLUSIVE RIGHT LANE

AD1USTMENT FACTORS
= nns :ss c

GRADE HEAVY VEH. ADJACENT PKG BUSES
Y/N (Nm) (Nb) fliP

Y 10
V 10
V 10
Y tO

Nm = number of parking maneuvers/hr; Nb = number of buses stopping/hr

EASTBOUND
WESTBOUND
NORTHBOUND
SOUTHBOUND

CONFLICTING PEDS
(peds/hour)

0
0
0
0

PEDESTRIAN BUTTON
(V/N) (mm T)

N
N
N
N

17.0
17.0
9.6
9.6

ARRIVAL TYPE

3
3
3
3

2 •LR 10.0 1±0 T 11.0 TR 11.0

L
LT
LR
LW

EASTBOUND
WESTBOUND
NORTHBOUND
SOUTHBOUND

GO

0.00
0.00
0.00
0.00

00

3.00
3.00
3.00
3.00

0 0.90
0 0.90
0 0.90
0 0.90

mm T = minimum green time for pedestrians



SATLIRAT TON Ft ..X’I ADJUSTMEHT WORKSH!E r Page—fl
= ttutt n nr. = t

IDEAL. ADd.
SAT. FlO. F F I I 1 I F I SAT.
FLOW LNS LJ G 88 A RT LT FLOW

EB
L 1800 1 1.000 0.985 1.000 1.000 1.000 1.000 1.000 1.000 1773
LR 1800 1 0.930 0.985 1.000 0.850 1.000 1.000 0.921 1.000 1291

WE’

NB
.L 1800 1 0.930 0.985 1.000 1.000 1.000 1.900 1.000 0.950 1566
T 1800 2 0.970 0.985 1.000 0.920 1.000 1.000 1.000 1.000 3164

SB
TR 1800 2 0.985 0.985 1.000 0.920 1.000 1.000 0.954 1.000 3067



CAPACI TV ANAL.”SIS WORKSHEET Page-b

ADJ. flDJ. SAT. Ft..OW LANE OP(JLIP
FLOW RATE FLOW RATE RflTIO GREEN RATIO CAPACITY.

(v) (s) (‘us) (cj/C) (c)

EB
L 440 1773 0248 0.2 520
LR 103 1291 0.080 0.293 379

NB

SB
TR 1356 3067

Cycle Length, C 730 sec.
Lost Time Per Cycle, L = 9.0 sec.

0.442 0.493 1513, 0.896 *

Sum (vls) critical 0.767
X critical = 0.871

NB
L
T

V IC
RATIO

0.846 *
0.273

120
1059

1566
3164

0.077
0.335

0.093
0.627

146
1983

0.821 *
0.534



LEVEL—OF -‘ERV ICE WORKSHEET Page- 7
:nr

DELAY LANE DELAY LANE LANE DELAY LOS
v/n g/C CYCLE’ d (3ROIJP ii PROG. GRP. BRP. BY BY

RATIO RATIO LEN. 1 CAP. 2 FACT. DELn LOS APP. APP.

EB
L 0.846 0.587 75.0 18.9 520 6.5 1.00 27.5 D 25.2 0
LR 0.273-0.293 75.0 15.5 379 0.1 1.00 15.6 C

we 1
NB

L 0.821 0.093 7s.0 25.4 146 19.8 1.00 4f5.2 E 10.2 B
T 0.534 0.627 75.0 6.0 1983 0.2 1.00 6.2 B

SB
TR 0.896 0.493 75.0 13.1 1513 5.3 1.00 18.5 C 18.5 C

Intersection Delay = 16.5 (sec/veh) Intersection LOS C



1905 HCM: B ChAL I ZED T IrERSEC r i nws Paqe- 1
********** :4 .a****************** *•*****n***********•********xx**********

IDENTIFYING INFORMATION
= = = == r =::r == =

NAME OF THE EAST/WEST STREETm.imma SILVER STREET

NflME OF THE NOR TM/SOUTH STREET CENTRAL AVE

AREA TYPE....1.. ........... ... ...OTHER
I

PEDESTRIAN WALKING 0 (feet/sec>

NAMEOF.THEANALYSTm..mnnnn..DRI

DATE OF THE ANALYSIS ...4/26/8B

TIME PERIOD ANALYZED .....WKDY PM PK HR

OTHER I NFORMAT ION:
PROJECTED 1993 CONDITION - ONE WAY CIRCULATION

TRAFFIC VOLUMES

ED WB NB SB

LEFT 440 0 108 0

THRU 0 0 908 0

RIGHT 450 0 0 353

RTOR 0 0 0 0

(RTOR volume must be less than or equal to RIGHT turn volumos.)



ii ITERSECr I Y-1 tEO11ETR’ Paqn-- 1
-:xttrrrr:-nt trt!?:r:

NUMBER OF LANES PER fIREd ION INCLUDING [URN HAYS:
EASTBOUND - 2 WESP3OUND 0 tIURTHBOLINO 3 SOIJTHT3OUFI) C)

E1: NB SB
LANE TYPE WIDTH TYPE WIOTTI TYPE WIDTH TYPE WIDTH

1 L 12.0 LT 10.0 L 10.0- T 12.0

2 R 12.0 12.0 T 11.0: TR 11.0

3 12.0 12.0 T 11.0 12.0

4 12.0 12.0 12.0 12.0

5 12.0 12.0 12.0 12.0

6 12.0 12.0 12.0 1.O

L - EXCLUSIVE LEFT LANE T -- EXCLUSIVE THROUGH LANE
LI — LEFT/THROUGH LANE TR - THROUGH/RIGHT LANE
LR - LEFT/RIGHT ONLY LANE R - EXCLUSIVE RIGHT LANE
LTR — LEFT/THROUGH/RIGHT LANE

ADJUSTMENT FACTORS
tt n—

GRADE HEAVY VEH. ADJACENT PKG BUSES
(X) YIN (Nm) (Nb) F’HF

EASTBOUND 0.00 3.00 V 10 0 0.90
WESTBOUND 0.00 3.00 V 10 0 0.90
NORTHBOUND 0.00 3.00 V 10 0 0,90
SOUTHBOUND 0.00 3.00 V 10 0 0.90

Nm = number of par-king vnaneuvers/hr-; Nb = number of buses stopping/hr

CONFLICTING PEDS PEDESTRIAN BUTTON
(peds/hour) (V/N) (mm T) ARRIVAL TYPE

EASTBOUND 0 N 17.0 3
WESTBOUND 0 N 17.0 3
NORTHBOUND 0 N 9.6 3
SOUTHBOQND 0 N 9,6 3

mm T = minimum green time for pedestrians



SIGNf. riETTJNS — OPERATIOI4nI. ANALYSIS

PRETIIICI) LOST TitlE/PHASE 3.0 CYCLE LENGTH 70.0

EAST/WEST PHASING

PHASE-i PHASE—2 PHASE-S PHASE-4
EASTBOUND -

LEFT X
THRU X
RIGHT X
PEDS

WESTBOUND
LEFT X
THRU X
RIGHT X
PEDS

NORTHBOI.IND RT
SOUTHBOUND RT

GREEN 25.0 0.0 0.0 0.0
YELLOW + ALL RED 5.0 0.0 0.0 0.0

NORTH /SOtJTH PHASING

PHASE—i PHASE-2 PHASE—S PHASE---4
NORTHBOUND
LEFT X
THRU X
RIGHT X
PEDS

SOUTHBOUND
LEFT
THRU
RIGHT
PEDS

EASTBOUND RT
WESTBOUND RT

GREEN 35.0 0.0 0.0 0.0
YELLOW + ALL RED 5.0 0.0 0.0 0.0



VOLUME AD.JIJSTMEN r 4ORKBHEE Pj.t :E4
t S: U

LflNE L.ANE APJ.
MVI. tDj. LANE ORP. NO. UTIL. GROWTH 13RP1 PROP PROP
VOL. PIP VOL. GRP.. VOL. LN FACT. FACT. ‘101 • LT PT

EB
(3 440 0.90 489 L 489 1 1.000 1.000 489 .1.00 0.00
TH 0 0.90 1.000
RT 450 0.90 50.0 R 500 1 1.000 1.000 500 0.00 1.001

148
LT 0 0.90 1.000
‘01 0 0.90 1.000
RT 0 0.90 ‘1.000

NB
LT 106 0.90 120 L 120 1 1.000 1.000 120 1.00 0.00
TH 908 0.90 1009 T 1009 2 1.050 1.000 1059 0.00 0.00
RT 0 0.90 1.000

SB
LT 0 0.90 1.000
TH 0 0.90 . 1.000
RT 353 0.90 1.000

* Denotes a Defacto Left Turn Lane Group



SATURAT JON FcOW ADJUSTMENT MCI KEHEET Paqe s
= nfltr.n.:num t::tstrtcs .st?tt t

7 DEAL ADJ.
SAT. NO. F + + F F F + SAT.
FLOW LNS 14 H’) (3 p PB A RT LT FLOW

EB
L 1800 1 1.000 0.985 1.000 1.000 1.000 1.000 1.000 1.000 1773R 1800 1 1.000 0.985 1.000 0.850 1.000 1.000 0.850 1.000 1281

NB
L 1800 1 0.930 0.985 1.000 1.000 1.000 1.000 1.000 0.850 1402T 1800 2 0.970 0.985 1.000 0.920 1.000 1.000 1.000 1.000 3164

SB



CAPACITY OHM VMS HOPKSHEET Ps:qe- S
.::at:.:

ADJ. 3AT FLOW LANE 3RO1 IF
FL.OW RATE FLOW RATE RfiTTO GREEN RATIO CAHCtT1 v/c

(v) Cs) (v/s) Cg/C) Cc) PATIO

ED
L 489 t773 0.276 0.386 684 O.7r5
R 500 1281 0.390 0.386 494 1.012 *

WE 1

NB
L 120 1402 0.086 0.529 741 0.162
T 1039 3164 0.335 0.529 1673 0.633 *

SB

Cycle Length, C 70.0 sec. Sitm Cv/s) critical = 0725
Lost Time Per Cycle, L 6.0 sec. X critical = 0.793



LEVEL--0F-:3rRVICE wrjr11(SHEET Pqe- 7
r=:rsn r:rns

• DELAY LANE DELAY LANE I NE DELAY LOG
M/C g/C CYCLE d 3ROUP d PROG. GRP (3RP. 8Y BY

RATIO RATIO LEN. 1 CliP. 2 FACT. DELA” 1.09 APP. APP.

EB
L 0.71i 0.771 700 13.9 c.84 2.5 1.00 163 C 33.7 D
R 1.012 0.386 70.0 16.5 494 34.3 1.00 50.7 E

we I
NB

L 0.162 0.529 70.0 6.5 741 0.0 1.00. 6.3 B 9.2 B
T 0.633 0.529 70.0 89 1673 0.6 1.00 .5 B

GB

IntersecUon Delay = 20.4 (sec/vet,> Intersection LOG = C



2. c

ien lIrt’,: 3Tfl4flL.IZED INTERBF CTIO’3
31.. ***fl********+*** *4***3Sf*******4 **3ft i(

IDENT3F YING INFORMflTION
=

Nf-½ME (IF THE EflST/WEST STREETN • N tROADWAY

NAME OF THE NORTH/SOUTH STRFET NflNNNN CENTRAL AVE

AREA TYPE. N NNNNNNNNNN N N N N N N N N N NNNNNNN OIlIER

PEDESTRIAN WALKING SPEEDN NNNNNNNNNNNN 0 (feet/sec>

NAMEOFTHEANALYST.NNNNNN.NNNNNNNNNNDRI

DATE OF THE ANALYSISNNNNNNNNNNN%NNN 4/26/88

TIME PERIOD ANALYZEDNNNNNNN NNNNNN.NNNWKDY PM PK HR

OTHER INFORMATION:
PROJECTED 1993 CONDITION - NO IMPROVEMENTS

TRAFFIC VOLUMES

ES WB NB 58

LEFT 0 494 0 0

THRU 0 0 783 734

RIGHT 0 82 169 • 0

RTOR 0 0 0 0

(RTOR volume must be less than or equal to RIGHT turn volumes.)



• I NTERSF ( 1.J ON 3FOMETRV

NIJMBF;R f:F LANES FER DIREC r (UN INCLUDING TURN BflYS:
EASTBOUND = 0 WESTBOUND 1 NORTH?OUND = 2

• t

SOUTHI3OUNT) 2

LANE

1

2

3

4

6

1.
LT
LR
LTR

E)3
TYPE WIDTH

L..R 11.0

12.0

12.0

12.0

12.0

12.0

TYPE WIDTH

LT 10.0

12.0

12.0

12.0

12.0

12.0

NB
TYPE. WIOTII

T 10.0

TR 10.0

12.0

12.0

12.0

12.0

SB
TYPE WIDTH

T 10.0

TR 10.0

12.0

12.0

12.0

12.0

ADJUSTMENT FACTORS

ADJACENT PKG
V/N (Nm)

N Q
0
20

V 20

BUSES
(Nb) PHE

0 0.90
0 0.90
0 0.90
0 0.90

Nm = number of parking maneuvers/hr; Nb = number of buses stopping/h

EASTBOUND
WESTBOUND
NORTHBOUND
SOUTHBOUND

CONFLICTING PEDS
(peds/hour)

0
0
0
0

PEDESTR IAN BUTTON
(V/N) (mm T)

N
N
N
N

17.0
17.0
9.6
9.6

ARRIVAL TYF

3
3
3
3

mm T = minimum green time for pedestrians

•1

EXCLUSIVE LEFT LANE T r EXCLUS EVE THROUGH LANE
— LEFT/THROUGH LANE TR — THROUGH/RIGHT LANE
- LEFT/RIGHT ONLY LANE R •— EXCLUSIVE RIGHT LANE
— LEFT/THROUGH/RIGHT LANE

GRADE HEAVY VEH.,
00 00

EASTBOUND 0.00 3.00
WESTBOUND 0.00 3.00
NORTHBOUND 0.00 3.00
SOUTHBOUND 0.00 3.00

N
V



SI(ti(.L ST rj’io -- OPERATHN(L (JELVSIS
r

PRET MED LOS F T X HEi PHASE 3.0 CYCLE LENGTH = 65.0

EAST/WEST PHASING

PHASE-I PHASE-2 PHASE—3 PHASE-4
EASTE:OUNL)
LEFT X
THRU • X
RIGHT X
PEDS

WESTBOUND
LEFT X
THRU
RIGHT X
PEDS

NORTHBOUND RT
SOUTHBOUI4D RT

GREEN 25.0 0.0 0.0 0.0
YELLOW ÷ ALL RED 5.0 0.0 0.0 0.0

NORTH/SOUTH PHAS NG

PHASE-i PHASE-2 PHASE—3 PHASE—4
NORTHBOUND
LEFT X
THRU X
RIGHT X
PEDS

SOUTHBOUND
LEFT X
THRU X
RIGHT K
PEDS

EASTBOUND RT
WESTBOUND RT

GREEN 30.0 0.0 0.0 0.0
YELLOW ÷ ALL RED 5.0 0.0 0.0 0.0



VOL LiME sfls1(!,THENT WORKSHEET Pe;qe

LANE LAI4E ADJ.
WIT. AD3. LANE GRP • NO a Lit IL - GROWTH ORP. PROF’
VOL PHF VOL. GRP. VOL •LN FctT. FACT. VOL. L..r

ES
LI C) 0.90 1.000
TH 0 0.90 1.000
RT C) 0.90 1.000

WB
LT 494 0.90 1.000
TH 0 0.90 0 LT 549 1 1.000 1.000 549 1.00 0.0
RT 82 0.90 1.000

NB
LT 0 0.90 1.000
TH 783 0.90 870 TB 1058 2 1.050 1.000 1111 0.00 0.1
RI 169 0.90 1.000

SB
LI 0 0.90 1.000
TH 734 0.90 816 TR 816 2 1.050 1.000 856 0.00 0.0
RT 0 0.90 1.000

* Denotes a Defacto Left Turn Lane Group



9’\TJF?(;TJON ;i 9W f%DJUSTIIEtIT LtR 3FIEaT • 331?t..
-

IDE(t
SAT. NO. 4 4 ‘F 4 F’ 4 F + SAT
FLOW LNS U liv G p B A’ RT ILl FLfD

EB’

wB
LT 1300 1 0.930 O.98 1.000 1.000 1.000 1.OQO 1.000 0.765 121i

NB
TR 1800 2 0.930 0.985 1.000 0.890 1.0001.000 0.913 1.000 285

SB
TR 1800 2 0.930 0.985 1.000 0.890 1.000 1.000 1.000 1.000 293



CCF!ZDETt UALVSIS WOPKSHE1T

LANE GROUP
131-cEEN RATIO (;APACIfV v/c

(g/C) Cc) RATIO

Cycle Length, C 65.0 sec.
Lost Time Per Cycle, L = 6.0

Sum Cv/s) critical 0.824
)C critical 0.908

EB

bIB

• NB

• SB

ADJ.
FLOW RiflE

Cv)

549

1111

856

LT

TR

(.D3. SAT.
FLOW RATE

Cs)

1261

2935

FLOW
RATIO
(v/B)

0.435

0.389

0.292TR

(‘. 415

0.492

0.492

524

1406

1445

1.048 *

0.790 *

0.593

sec.



L.EUEL—OF-SCRVICE WORK*:EET

DELAY LANE DELAY LANE LANE DE:.AY LOS
v/c: q/C CYCLE d GROUP d PROS. GRP. GRP. 8? F’Y

RATIO RATIO LEN. I CAP. . . 2 FACT. DELAY LOS APP. (PP.

EL’
WE
LI 1048 0.415 65.0 14.9 524 44.2 1.00 59.1 E 99.1 F

NE
TR 0.790 0.492 65.0 10.4 1406 2.2 1.00 12.6 8 t2.6 8

513
TB 0.593 0.492 65.0 9.0 1445 0.5 1.00 9.5 8 9.5 8

Intersection Delay = 21.7 (sec/veh) Intersection LOS C

I -

•. ..

-. . .
..

J r-



198.5 HCrt SIGNALIZED IN1tSi Li CONS
***W)f ‘dt M************Y K** *.. !f*********Ye*%*fl * ***************4( ***

lOENTIFYING INFORMIVIIflN rv: i:çJ
p .rc:

NAME OF THE EAST/NEST STREET,,. . .. .. . BROADWAY

NAME OF THE NORTH/SOUTH STREET....... CENTRAL AVE

AREA TYPE. . . . . . . . . .OTHER

PEDESTRIAN WALKING SPEED . t’ (feet/sec>

NAIIEOFTHEANALVST

DATEOFTHEANALYSIS ....4/26/88

TIMEPERIODANALYZED..,......,.......WKDVPMPKHR

OTHER INFORMATION:
PROJECTED 1993 CONDITION - CENTRAL AVE WIDENING

TRAFFIC VOLUMES
======t==—===r:==—===== a=: = ns nz

EB NB NB SB

LEFT 0 494 0 0

THRU 0 0 783 734

RIGHT 0 82 169 0

RTOR 0 0 0 0

(RTOR volume must be less than or equal to RIGHT turn volumes.)



Sfl3NAI.. SETTINGS - cFFrArIoNAL ANALYSIS Paqe
= = r n::ust- n

PRETIMED LOST TIME/PHASE = 3.0 CYCLE LENVflH 65.0

EAST/WEST PHASING

PHASE—i PHASE—2 PHASE-3 PHASE-4
EASTBOUND
LEFT
THRU ix

RIGHT X
PEDS

WESTBOUND
LEFT X
THRU X
RIGHT X
PEDS

NORTHBOUND RT
SOUTHBOUND Rt

GREEN 25.0 0.0 0.0 0.0
YELLOW + ALL RED 5.0 0.0 0.0 • 0.0

NORTH/SOUTH PHASING

PHASE—i PHASE—2 PHASE--3 PHASE-4
NORTHBOUND
LEFT X
THRU X
RIGHT X
PEDS

SOUTHBOUND
LEFT X
THRU X
RIGHT X
PEDS

EASTBOUND RT
WESTBOUND RT

GREEN 30.0 0.0 0.0 0.0
YELLOW + ALL RED 5.0 0.0 0.0 0.0



SB

LT 494
TM 0
RT 82

0.90
0.90
0.90

1’000
816 TR 816 2 1.050 1.000

1 • 000
856 0.00 0.0

* Denotes a Defacto Left Turn Lane Group

a

____________

r — —;2iç: ‘ti..
- I...

•:
-:

•:

‘)OL.UME AI3JUE3TME Ni W’KSHEET Page
::—t:s:c ::flr. -cr:r n:

LANE LANE
MVT. ADJ. LANE .GRP. NO. UTIL.. GROWTH PROP
VOL. PHF VOL. (3RP. VOL. LN FACT. FACT. LT

LT 0 0.90 1.000
TI-I 0 0.90 1.000
RT 0 0.90 1.000

EB

tUB

NB

‘I

cD3.
ORP.
VOL.

549 1.00 0.0

1111 0.00 0.1

1.002
0 LT 549 1 1.000 1.000

1.000

1.000
870 TR 1058 2 1.050 1.000

1.000

LT 0
TH 783
RT 169

.LT 0
TH 734
RT 0

0.90
0.90
0.90

0.90
0.90
6.90



cTURAT ION FLOW tMI ;7TNEWT WORKSHEE I Page.

IDEAL
SiT. NO. + f + f + • f .f + SAl
FLOW’LNS N KY G p 88 • A RT LT FLC

ES I.

148
LT 1800 1 0.930 0.985 1.000 1.000 1.000 1.000 1.000 0.765 12é

NB . . -

TR 1800 2 1.000 0.985 1.000 1.000 1.000 1.000 0.973 1.000 34

SB
TR 1800 2 1.000 0.985 1.000 1.000 1.000 1.000 1.000 1.000 35

1: .-



fliPACITY AN11;;’SI S “:)RKSHEET Page

ADJ, SAT. FLOW 1. AME GROUP
FLOW PATE FLOW RATE RATIO GREEN RATIO CAPACITY v/c

Cv) Cs) (si/n) Cq/C) Cc) RATIO

EB

WB
LT 549 1261 0.435 0.415 526 1.048 *

N8
TR 1111 3452 0.322 0.492 1699 0.654 *

S8
TR 856 3546 0.241 0.492 1746 0.491

Cycle Length, C = 65.0 sec. Sum (v/a) critical = 0.757
Lost Time Per Cycle, L = 6.0 sec. X critical = 0.834



LEVEL.—OF--GERV IDE WORKSHEET Paqe—
.t:r .Z a

DELAY L .(NE DELAY LAbIlE LANE DELAY LOS
v/c q/C CYCLE ci GROUP ci PROG. GRP. GRE’. DY tRY

RATIO RATIO LEN. 1 CAP. 2. FACT. DELAY LOS APP. APP.

EB
WB

LT 1.048 0.41 65.0 14.9 524 44.2 1.00 99.1 E 59.1 E

NB
TR 0.654 0.492 65.0 9.4 1699 0.6 1.00 10.0 8 10.0 B

SB
TR 0.491 0.492 65.0 8.6 1746 0.2 1.00 8.6 8 8.6 B

Intersection Delay = 20.2 Csec/veh) Intersection LOS C

ft.: ••:; . . .. .: •..

Li... :. :*.: -:. .•..- . . .. .... . -. .



i3
El
LI
1*.

1965 HCM EIBNC )2&t JN1ERSEIDt t*:E Paqe-
********•X**** ************•**X’ H&*3 K •C

IDENTIFYXI!C 1NFORMf%TION
= .= r= : .n ===========n

NAME OF THE EAST/WEST STREET1 . .. a q a BROADWAY

NAME OF THE NORTH/SOUTH STREET CENTRAL AVE

AREA TYPE. a a a a . a a a a a a at a . . .OTHER

PEDESTRIAN WALKING SPEED 0- (feet/sec>

NAMEOFTHEANALYST DRI 1

DATEOF THE ANALYSIS 4/26/88

TIME PERIOD PNALVZED..............,..WKDY PM PlC HR

OTHER INFORMATION:
PROJECTED 1993 CONDITION — ONE WAY CIRCULATION

TRAFFIC VOLUMES

EB 148 NB SB

LEFT 0 494 0 0

THRU 0 0 783 0

RIGHT 0 82 169 0

RTOR 0 0 0 0

(RTOR volume must be less than or equal to RIGHT turn volumes.)



6 12.0

L - EXCLUSIVE LEFT LANE
LT — LEFT/THROIJGI4 LANE
LR — LEFT/RIGHT ONLY LANE
LTR — LEFT/THROUGH/RIGHT LANE

EASTBOUND
WESTBOUND
NORTHBOUND
SOUTHBOUND

Nm = number

EASTBOUND
WESTBOUND
NORTHBOUND 0 N
SOUTHBOUND 0 N

mm T = minimum green time for pedestrians

I NTERSIECT] ON GEOMETRY
::: rzt.t .

NUMPEP OF LANES PER DIRECT IDol INCLUDING TURN FAYS:
EASTBOUND 0 WESTDOUN& = 1 NORTHBOUND 2 SOUTHBOUND 2’

EB • bIB NE SB
LANE

I

2

3.

4.

5

TYPE WIDh•1

LR 11.0

12 • C)

12.0

12.0

12.0

TYPE WIDTH

LT 10.0

12.0

12.0
I
12.0

12.0

12.0

TYPE WIDTH TYPE WIDTH

T 12.0 T 12.0

TR ‘ 12.0 TR 12.0

12.0 12.0

12.0 12.0

12.0 12.0

12.0 12.0

T - EXCLUSIVE THROUGH LANE
TR — THROUGH/RIGHT LANE
R - EXCLUSIVE RIGHT LANE

ADJUSTMENT FACTORS
=

GRADE HEAVY VEH. ADJACENT P1<0 BUSES
CX) CX) Y/N (Nm) (Nb) PHF

0.00 3.00 N 0 0 0.90
0.00’ 3.00 N 0 0 0.90
0.00 3.00 N 0 0 0.90
0.00 3.00 N 0 0 0.90

of parking maneuvers/br; Nb = number of

CONFL lOT ING PEDS’ PEDESTR IAN BtJTTON
(peds/hour) (YIN) (mm T)

0 N 17.0
0 N 17.0]

B
E1
]

buses stopping/h

ARRIVAL TYP

3
3

9.6 3
9.6 3



SIGNAL SETI INGS -- OPERI:,T ION:iL.. (,NC2LYSIS
=

PREIIIIED LOST TIME/PHASE = 3.0 IWCLE LENGTH = 60.0

EAST/WEST PHASING

PHASE—I PHASE--2 PHASE—3 PHASE—4
EASTBOUND
LEFT X
THRU X
RIGHT X
PEDS

I
WESTBOUND
LEFT X
THRU X
RIGHT X
PEDS

NORTHBOUND RT
SOUTHBOUND RT

GREEN 25.0 0.0 0.0 00
YELLOW + ALL RED 5.0 0.0 0.0 0.0

NORTH/SOUTH PHASING

PHASE-i PHASE-2 PHASE—3 PHASE-4
NORTHBOUND
LEFT X
THRU X
RIGHT X
PEDS

SOUTHBOUND
LEFT X
THRU X
RIGHT X
PEDS

EASTBOUND RT
WESTBOUND ft1

GREEN 25.0 0.0 0.0 0.0
YELLOW + ALL RED 5.0 0.0 0.0 0.0



!)fll L’pr ADJUSTMENT WOKSHFF I r
-:: = tr.

LANE LANE AflJ
MVT. ADJ • LANE GRP NO. UT IL. t3ROLuJTH E3RP PROP
VOL. PHF VOL. f3RP. VOL. LN FACT. FACT. VOL. LT

ES
Li 0 0.90 1.000
TN 0 0.90 1.000
RT 0 0.90 1.000

NB
-

LT 494 0.90 1.000
TN 0 0.90 0 LT 549 1 [.000 1.000 549 1.00
RT 82 0.90 1.000

NB
LT 0 0.90 1.000
TN 783 0.90 870 TR 1058 2 1.050 [.000 1111 0.00 0.1
RI 169 0.90 1.000

SB
LT 0 0.90 1.000
TN 0 0.90 1.000
RT 0 0.90 1.000

* Denotes a Del acto Left Turn Lane Group



SP.IURA lION FLOW PC33LJEY1 ‘•ENT WORKSHEET Page
= = ‘: r =

IDE(%L
SAT.• NO. f f I I + € I’ SAT
FLOW, LNS W FlY (3 p 89 A RT L.T FLO

E8

biB
LT 1800 1 0.930 0.985 1.000 1.000 1.000 1.000 1.000 0.765 126

NB
TR 1800 2 1.000 0,9B5 1.000 1O00 1.000 1.000 0.973 1.000 345

SB
TR 1800 2 1.000 0.985 1.000 1.000 1.000 1.000 1.000 1.000 354

1



CAPAC I TV. NflLXS I.! WORKSHEET Page
ret = W

(v) Cs)

Cycle Length, C = 60.0 sec.
Lost Time Per Cycle, L = 6.0

C.v./s) Cg/C) Cr) RATIO

sec.
Sum Cv/s) critical =
X critical = 0.841

0.757

‘
.....

I

ADJ • AD3 • SAT • FLOW LANE GROUP
FLOW RATE FLOW RATE RATIO GREEN RATIO CAPACITY v/c

ES

NB

NB

SB

LT 549 1261 0.435 0.450 568 0.967 *

TR 1111 3452 0.322 0.450 1553 0.715

TB 0 3546 0.000 0.450 1596 0.000

-. ..:

:;d. ..

I
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• v/c: g/C
‘RATIO RATIO

DELAY LANE DELAY LANE LANE DELAY
d GROUP C PROS. GRP. SRP. BY

1 CAP. 2 FACT. DELAY LOS APP.

ED
NB

LT 0967 0.450 60.0 12.2 568 21.9 1.00 34-1 D 34.1 D

NB
IR 0.715 0.450 60.0 10.2 1553 1.1 1.00 11.3 B 11.3 B

SB
TR 0.000 0.450 60.0

- 1

6.4’ 1596 0.2 1.00 8.6 B 8.6 8

Intersection Delay = 18.8 (sec/veh) Intersection LOS = C

B •• —• -

—
-• r-•r’7%.--.:• ;-1’-: •;-‘.—::.--•--

CYCLE
LEN.



SATIJFLTION FLOW AD3USTtiEN: WORKSHEET Page—5
t: :n

102111- flDJ.
SAT NO. f f f f f f f’ SAT.
rLow LNB W 1-4V S p BB A RT L.T FLOW

EB
T 1800 2 1.000 0.985 1.000 1.000 1.000 1.000 1.000 1.000 3544
R 1800 1 1.000 0.985 1.000 0.850 1.000 1.000 0.850 1.000 1281

biB

NB
L 1800 1 0.930 0.985 1.000 1.000 1.000 1.000 1.000 0.950 1546
T 1800 1 0.970 0.985 1.000 0.800 1.000 1.000 1.000 1.000 1376

SB
L 1800 2 0.930 0.985 1.000 1.000 1.000 1.000 1.000 0.920 3034
T 1800 1 1.000 0.985 1.000 1.000 1.000 1.000 1.000 1.000 1773
R 1800 1 1.000 0.985 1.000 0.800 1.000 1.000 0.850 1.000 1206
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LANE GROUP
GREEN nvrio CAPACITY v/c

(g/C) Cc) RATIO

Cycle Length, C = 70.0 sec.
Lost Time Per Cycle, L = 9.0 sec.

Sum (v/is) critical =

X critical 1.222
1.064

ADJ • ADJ. SAT.
FLflL4 RATE FLOW RATE

Cv) Cs)

ES
T
R

NB

NB
L
T

SB
L
T
R

464
220

159
1082

322
857
228

FLOW

Cv/s)

0. 131
0. 172

0. 101
0. t87

0.106
0 • 483
0. 189

3546
1281

1566
1376

3034
1773
1206

0. 171
0.171

0.100
0 • 600

0. 100
0 • 600
0.600

608
220

157
826

303
1064
723

0.764
• 1.002 *

1.014
1.311 *

1.061 *
0.805
0.315
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DELAY LANE DELAY LfNE LANE DELAY LOS
v/c q/C CYCLE ri GROUP d PROth BRP. (3RP. BY 8’!

RATIO RATIO LEN. 1 CAP. 2 FACT. DELAY LOS APP. APP.

EB
1 0.764 0.171 70.0 2i.0 608 4.0 1.00 25,0 •C 39.2 D
R l.0Ô2 0.171 70.0 22.0 220 47.2 1.00 69.3 F

WB I
NB

L 1.014 0.100 70.0 24.0 157 59.9 1.00 83.9 F * *
T 1.311 0.600 70.0 * 826 * 1.00 * •*

SB
L 1.061 0.100 70.0 24.1 303 59.6 1.00 83.7 F 27.0 U
T 0.805 0.600 70.0 8.2 1064 3.2 1.00 11.5 B
R 0.315 0.600 70.0 9.2 723 0.1 i.Oo 5.3 B

Intersection Delay * Csec/veh) Intersection 1.08 *

* D?lay and LOS not tneaninq+ul when any v/c is greater than 1.2

I
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IDENTIFYtNE INFORMATION

NAME OF THE EAST/WEST STREET. ... . ... .WASHINGTON STREET

NAME OF THE NORTH/SOUTH STREET. ann. CENTRAL. AVE

AREA TYPE. . . . . . . . . . . . . . . . . . . . . . . . . . .. . OTHER1
PEDESTRIAN WALKING SPEED ..... 0 Cf eet/sec)

NAMEOFTHEANALYST.................DRI

DATEOFTHEANALVSIS .4/26/88

TIME PERIOD ANALVZED WKDV PM P1< HR

OTHER INFORMATION:
PRO3ECTED 1993 CONDITION — CENTRAL AVENUE WIDENING

TRAFFIC VOLUMES

EB WB NB SB

LEFT 0 0 143 276

THRU 398 0 974 771

RIGHT 198 0 0 205

RTOR 0 0 0 0

CRTOR volume must be less than or equal to RIGHT turn volumes.)



Paqe—2NT;IRSEC.T ION GEOMETFY
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fl

NUMBER OF LANES PER DIRECriON INCLUDING TURN B’WS:
EASTBOI IND 3 WESTBOUND = 0 NORTHBOUND = 3 SOUTHBOUND = 4

LANE
ES

TYPE WIDTH
NB

TYPE WIDTH
NB

TYPE WIDTH
SB

TYPE WIDTH

1 T 12.0 LT 10.0 L 10.0 L 101. 0

2 T 12.0 12.0 T 11.0 L 10.0

3 R 12.0 12.0 T 11.0 T 12.0

— EXCLUSIVE LEFT LANE
— LEFT/THROUGH LANE
-- LEFT/RiGHT ONLY LANE
— LEFT/THROUGH/RIGHT LANE

ADJUSTMENT FACTORS

T - EXCLUSIVE THROUGH LANE
TR — THROUGH/RIGHT LANE
R -- EXCLUSIVE RIGHT LANE

EASTBOUND
WESTBOUND
NORTHBOUND
SOUTHBOUND

GRADE HEAVY VEH. ADJACENT PKG BUSES
Y/N (Nm) (Nb) PHF

buses stopping/hr

CONFLICTING PEDS
(peds/hour)

PEDESTRIAN BUTTON
(V/N) (mm T) ARRIVAL TYPE

EASTBOUND 50
WESTBOUND 50
NORTHBOUND
SOUTHBOUND 50

mm T = minimum green time for pedestrians

12.0

12.0

12.0

4

5

6

L
LT
LR
LTR

12.0

12.0

12.0

12.0

12.0

12.0

TR 12.fl

12.0

12.0

CX) CX)

0.00 3.00 V 10 0 0.90
0.00 3.00 V 10 0 0.90
0.00 3.00 V 20 0 0.90
0.00 3.00 V 20 0 0.90

Nm = number of parking maneuvers/hr; Nb = number of

50

N 17.0 3
N 17.0 3
N 9.6 3
N 9.6 3
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PRETIMEP LOST TIME/PHASE = 3,0 CYCL..E 1..ENGTH = 70.0

EAST/WEST PHASING

PHASE-I PHASE-2 PHASE—3 PHABE-4
EASTBOUND
LEFT X
THRU X
RIGHT X
PEDS

WESTOUND
LEFT X
THRU X
RIGHT X
PEDS

NORTHBOUND RT
SOUTHBOUND RT

GREEN 12.0 0.0 0.0 0.0
YELLOW + ALL RED 5.0 0.0 0.0 0.0

NORTH/SOUTH PHASING

PHASE-i PHASE—2 PHASE—3 PHASE-4
NORTHBOUND
LEFT X
THRU X
RIGHT X
PEDS

SOUTHBOUND
LEFT X
THRU X
RIGHT X
PEDS

EASTBOUND RT
WESTBOUND RT

GREEN 8.0 35.0 0.0 0.0
YELLOW + ALL RED 5.0 5.0 0.0 0.0

j::* **Ht:
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LANE I fiNE ADJ -

MVT.’ ADJ. LANE GRP • NO. UT it. GROWTH GRP. F’ROP PROP
VOL. PHF VOL. GRP. VOL. LN FACT. FACT. VOL. LI RT

€8
LI 0 0.90; 1.000
TH 398 0.90 442 T 442 2 1.050 1.000 464 0.00 0.00
RI 198 0.90 220 R 220 1 1.000 1.00Cr 220 0.00 1.00• 1

W8
LI 0 0.90 1.000
TH 0 0.90 1.000
RI 0 0.90 1.000

NB
LI 143 0.90 159 L 159 1 1.000 1.000 159 1.00 0.00
TH 974’ 0.90 1082 T 1082 2 1.050 1.000 1136 0.00 0.00
RI 0 0.90 • 1.000

SB
LI 276 0.90 307 L 307 2 1.050 1.000 322 1.00 0.00
TH 771 0.90 857 TR 1084 2 1.050 1.000 1139 0.00 0.21
RI 205 0.90 1.000

* Denotes a Defacto Left Turn Lane Group
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tDEC%L. ADJ.
SAt. NO. f f f I I I F I SAT.
FLOW INS 14 FlY (3 p 88 A RT LT FLOW

LB
T 1800 2 1.000 0.985 1.000 1.000 .1.000 1.000 .6OO 1.000 3546

1800 1 1.000 0.985 1.000 0.850 1.000 1.000 0.850 1.000 1281

WB

NB
L 1800 1 0.930 0.995 1.000 1.090 1.000 1.000 1.000 0.950 1566
T 1800 2 0.970 0.985 1.000 0.890 1.000 1.000 1.000 1.000 3061

SEt
L 1800 2 0.930 0.985 1.000 1.000 1.000 1.000 1.000 0.920 3034
TR 1800 2 1.000 0.985 1.000 0.890 1.000 1.000 0.968 1.000 3057
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ADJ - ADa • sirr. FL 0:4 LANE GROUP
FLOW RATE FLOW RATE RATIO GREEN ‘aATXO CAPACITY v/c

Cv) Cs) Cv/s) Cg/C) Cc> RATIO

EB
T 464 3546 0.131 0.200 709 0.655
R 220 1281 0.172 0.200 256 0.859 *

WB

NB
L 159 1566 0.101 0.143 24 0.710
T 1136 3061 0.371 0.529 1618 0.702

SB
L 322 3034 0.106 0.143 433 0.743 *
TR 1139 3057 0.373 0.29 1616 0.705 *

Cycle Length, C = 70.0 sec Sum (v/s> critical = 0.650
Lost Time Per Cycle, L 9.0 sec. X critical = 0.746
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DELAY LANE DEl. 1W LANE LANE DELflY LOS
v/c q/C• CYCLE d GROUP d PROG. ‘GRP. GRF. BY BY

RATIO RATIO LEN. 1 CAP. 2 FACT. DELAY LOS APP. APP.

EB
T 0.655 0.200 700 19.6 709 1.5 1.00 21.1 C 26.3 0
R 0.859 0.200 70.0 20.6 256 16.6 1.00 37.1 D

WB 1
NB

L 0.710 0.143 70.0 21.7 224 6.7 1.00 28.5 D 12.6 8
T 0.702 0.529 70.0 9.4 1618 1.0 1.00 10.4 B

98
L 0.743 0.143 70.0 21.9 433 4.7 1.00 26.5 D 14.0 8
TR 0.705 0.529 70.0 9.4 1616 1.0 1.00 10.4 B

Intersection Delay = 15.9 (sec/veb) Intersection LOS = C

(
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I DENT IFYINI3 INFORIIATION
== nz Lfl .n = wz

NAME OF THE EAST/WEST STREET. NSNNN • WASHINGTON STREET

NAME OF THE NORTH/SOUTH STREET... .. . . CENTRAL VE

AREA TYPE. . . • e . a a N N N N N • • • • • . . . . OTHERI
PEDESTRIAN WALKING SPEED.naaanm.. 0 (feet/sec>

NAME OF THE ANALVST..................DRI

DATEOFTHEANALYSIS....m.......m4/26/88

TIME PERIOD ANALVZED................WKDV PM P1< HR

OTHER I NFORMATX ON:
PROJECTED 1993 CONDITION - ONE WAY CIRCULATION

TRAFFIC YOLUMES
Mn=nfl

ES 148 NB SB

LEFT 0 0 143 300

THRLJ 500 0 1169 100

RIGHT 0 0 0 450

RTOR 0 0 0 0

(RTOR volume must be less than or equal to RIGHT turn volumes.)
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NUMBER OF LANES PER DIRECTION INCLUDING TURN BAYS:;
EASTBOUND 2 WESTBOUND = 0 NORTHBOUND = 3 . SOUTHBOUND = 3

Eli W8 NB SB
LANE TYPE WIDTH TYPE WIDTH TYPE WIDTH flEE WIDTH

1 T 12.0 LT 10.0 - L 12.0 L 12.0

2 T 12.0 12.0 12.0 LT

3 12.0 12.0 T 12.0 R 12.0

4 12.0 12.0 12.0 12.0

5 12.0 12.0 12.0 12.0

6 12.0 12.0 12.0’ 12.0

L - EXCLUSIVE LEFT LANE T — EXCLUSIVE THROUGH LANE
LT — LEFT/THROUGH LANE TR — THROUGH/RIGHT LANE
LR — LEFT/RIGHT ONLY LANE R - EXCLUSIVE RIGHT LANE
LTR - LEFT/THROUGH/RIGHT L.ANE

ADJUSTMENT FACTORS

GRADE HEAVY VEH. ADJACENT PKG BUSES
GO Y/N (Nm> (Nb) PHF

EASTBOUND 0.00 3.00 Y 10 0 0.90
WESTBOUND 0.00 3.00 Y 0 0.90
NORTHBOUND 0.00 3.00 Y 20 0 0.90
SOUTHBOUND 0.00 3.00 V 20 0 0.90

Nm = number o-f parking maneuvers/hr; Nb = number of buses stopping/hr

CONFLICTING PEDS PEDESTRIAN BUTTON
(peds/hour) (Y/N) (mm T) ARRIVAL TYPE

EASTBOUND 50 N 17.0 3
WESTBOUND 50 N 17.0 3
NORTHBOUND 50 N 9.6 3
SOUTHBOUND 50 N 9.6

mm T = minimum green time for pedestrians
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PRETIHED
•

; LOST TIME/PHASE = 3.0 CYCL.E LCNBTH 70.0

EAST /WEST PHAS INS

PHASE-’l PHASE—2 PHASE--S PHASE-4
EASTI3OUND
LEFT
THRtJ X
RIGHT X
PEDS

WESTBOUND
LEFT X
THRLJ X
RIGHT X
P035

NORTHBOUND RT
SOUTHBOUND RT

GREEN 15.0 0.0 0.0 0.0
YELLOW + ALL RED 5.0 0.0 0.0 0.0

NORTH/SOUTH PHASING

PHASE-I PHASE-2 PHASE-S PHASE-4
NORTHBOUND
LEFT X
THRU X
RIGHT X
P935

SOUTHBOUND
LEFT X
THRU X
RIGHT X
PEDS

EASTBOUND RT
WESTBOUND RT

GREEN 10.0 30.0 0.0 0.0
YELLOW + ALL RED 5.0 5.0 0.0 0.0
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LANE I ..ANE AD3.
MYT. ADJ. LANE GRP • NO. UT XL. • GROWTH GRP • PROP PROP
VOL. PHF VOL... GRP. VOL. LN FOCI. FACT. VOL. IT RT

ED
LT 0 0.90 . 1.000
TH 500 0.90 556 T 556 2 1.050 1.000 593 0.00 0.00RI 0 0.90 1.000

NB
LT 0 0.90 1.000
TH 0 0.90 1.000
RT 0 0.90 1.000

NB
LI 143 0.90 159 L 159 1 1.000 1.000 159 1.00 0.00TH 1169 0.90 1299 T 1299 2 1.050 1.000 1364 0.00 0.00.RT 0 0.90 1.000

SB
LT 300 0.90 333 L 300 1 1.000 1.000 300 1.00 0.00TH 100 090 111 LT 144 1• 1.000 1.000 144 0.23 0.00RT 450 0.90 500 R 500 1 1.000 1.000 500 0.00 1.00

* Denotes a Defacto Left Turn Lane Group

- ..

“-.
- - — -

- -: --- -..
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IDEAL
• ADJ.

SAT. NO. F F f 4 .1 F SAT.
FLOW LNS W HV G p 88 A RI LT FLOW

EB
T 1800 2 1.000 0.985 1.000 0.920 1.000 1.000 1.000 1.000 3262

We.
.

NB
L 1800 1 1.000 0.985 1.000 1.000 1.000 1.000 1.000 0.950 1684
T 1800 2 1.000 0.985 1.000 0.890 1.000 1.000 1.000 1.000 3156

SB
L 1800 1 1.000 0.989 1.000 1.000 1.000 1.000 1.000 0.950 1684
LT 1800 1 1.000 0.983 1.000 1.000 1.000 1.000 1.000 0.989 1753
R 1800 1 1.000 0.985 1.000 0.800 i.oob 1.000 0.850 1.000 1206
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ADJ ADJ • SAT. FLOW LANE GROUPri_ow RAtE FLOW RATE RATIO GREEN RA1IO CAPACITY v/c
Cv) Cs) (v/a) (q/C) Cc) RATIO

EB
T 3262 0.179 0t243 792 0.736 *

WB
- 1

NB
L 159 1684 0.094 0.171 289 0.550
T 1364 3156 0.432 0.457 1443 0.945 *

SB
L 300 1684 0.178 0.171 269 1.039 *
LT 144 1753 0.082 0.457 801 0.180R 500’ 1206 0.415 0.457 551 0.907

Cycle Length, C 70.0 sec. Sum (via) critical = 0.789Lost Time Per Cycle, L = 9.0 sec. X critical 0.905
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