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WATERFRONT TRAFFIC IMPACT STUDY

December, 1981

The contents of this report reflect the views of the originating agency
which is responsible for the facts and accuracy of the data presented
herein. The contents do not necessarily reflect the official views or
policies of the Federal Highway Administration.

Preparation of this report was financed by a grant from the Maine Department
of Transportation and the Federal Highway Administration.
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GLOSSARY OF TERMS

Term Definition
CBD Central Business District
Block Face The adjacent street on a particular block.

Typically used to identify on-street
parking characteristics.

On-Street Parking Parking that is allowed on any street
adjacent to the curb.

0ff-Street Parking Parking in facilities removed from the
street system, i.e., parking lots or
garages.

Parking Factors Typical factors applied to a development

size in order to determine the parking
demand associated to that development. The
factors are developed from observation of
developments across the nation.

Parking Demand Represents the number of parking spaces
needed to satisfy the adjacent land use
during peak intervals.

Vehicle Accumulation The measure of total vehicles parked
at a given time.

Vehicle Turnover The measure of the number of vehicles
using a parking space or spaces over a
given period.

Parking Duration The length of time a vehicle or vehicles
are parked; usually expressed as an average
for a block face or parking lot.

AADT Average Annual Daily Traffic that represents
an estimate of the average 24-hour traffic
volumes for a particular year.

Maximum Accumulation The highest total parked vehicles observed
on a block face or parking lot.






WATERFRONT TRAFFIC IMPACT STUDY
I. INTRODUCTION

The City of Portland has spent considerable effort in planning for the
revitalization of its waterfront area. This successful planning effort
has brought about two major developments presently in the design phase.
The first is the Portland Fish Pier and the second is the Bath Iron.
Works facility. This study is concerned with the Bath Iron Works

development.

Bath Iron Works (BIW) is proposing to expand its operation by construction
of a major facility in Portland. The proposed facility will be primarily
involved in vessel repair and rehabilitation. This facility is planned

to become operational sometime in 1984 and will eventually attract up to
1,000 employees. Full employment is not envisioned before 1986.

Therefore, there will be staging of employment levels.

Employees, patrons, visitors and goods/service deliveries are envisioned
to be predominantly automobile oriented. Therefore, the purpose of this
study is to examine vehicular and parking system impacts of the proposed

facility and to propose strategies for minimizing any estimated impacts.

Scope of Study

The following framework was used in conducting this study.

1. Field Studies -- included a detailed traffic and pedestrian

counting program, collection of accident information, surveys
of parking spaces, and parking usage.

2. Analysis of Existing Conditions -- using the data gathered from

the field studies, a thorough analysis of present conditions
(traffic and parking) was accomplished.
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3. Projections of Future Conditions -- this phase of the study

projected future conditions in the study area; with and without
the BIW facility.

4, Analysis -- a detailed analysis of the anticipated future
conditions was conducted and improvement schemes were developed

to eliminate or minimize any impacts created by BIW.

Site Location/Study Area

This study is primarily concerned with the immediate traffic and parking
impacts created by the BIW facility. For purposes of analyzing traffic
impacts of BIW, the study corridor included: Franklin Arterial from I-
295 to Commercial Street, Commercial Street at Franklin Arterial;
Washington Avenue at Cumberland Avenue and Congress Street, and Congress

Street at India Street. The study corridor is illustrated on Figure 1.

The study area for analyzing parking impacts includes the area from Pearl
Street to India Street, and Commercial Street to Middie Street. The
parking study area is shown on Figure 2. Further details on the parking

study area are provided later on in this study.















IT. EXISTING TRAFFIC CONDITIONS

This chapter summarizes the existing traffic conditions of the study

corridor.

As previously discussed, the analysis was based on detailed

field reconnaissance and a traffic and pedestrian counting program.

Traffic access and egress to the proposed BIW facility will primarily

use thg corridors of Franklin Arterial; Commercial Street; India Street,

Congress Street and Washington Avenue.

The following describes each facility:

1.

Franklin Arterial - is a multi laned principal arterial with

restricted access that provides for a direct connection between
the proposed site and Interstate 295. There are six streets
that intersect this facility between I-295 and Commercial
Street. At each location, traffic is controlled by traffic
signals, with each signal supervised by a Traffic Responsive
Arterial Coordination System.

Commercial Street - in the vicinity of the site is 70 feet wide

and has two lanes that include diagonal parking and rail lines.
Present parking regulations, goods/service delivery policies
and the dual track rail line severely restrict the vehicular

capacity of this street.

India Street - is a 40 foot, two-lane street that begins at

Congress Street and ends at Commercial Street. Traffic is
controlled on India Street with a stop sign at Congress Street
while at Federal Street there is an amber flashing light.
Sight distance along India Street is somewhat restricted,
especially at the intersections of Middle, Fore and Federal
Street, where regulations permit parking within 25 feet of the

intersection approaches.
























Accident History

A complete accident analysis of each intersection was undertaken by
reviewing the files of the City of Portland Police Department for the
years 1979, 1980 and 1981.

Table 2 presents some general characteristics of accidents. This Table
presents:

Time of Day;

Roadway conditions; and,

Accident Severity.

There were a total of 197 accidents in the study area. The majority
occurred in daylight hours (69%), on dry pavement (59%) and resulted
only in property damage (73.5%). There was one fatality at Franklin

Arterial at Congress Street.

Collision diagrams of each accident were prepared, as well as comput@tions
of accident rates and intersection Critical Rate Factors (CRF). Summaries
of the intersection accident rates and CRFs are listed in Table 3.

Below is a general description of accident type and frequency fpr each

major intersection in the study corridor.



INTERSECTION

Franklin Art.
@ Marginal Way

Franklin Art.
® Fox Street

Franklin Art.

© Cumberland Avenue

Franklin Art.
@ Congress Street

Franklin Art.
© Middle Street

Franklin Art.
® Fore Street

Franklin Art.
@ Commercial St.

Congress Street
@ India Street

Congress Street
@ Washington Ave.

Congress Street
@ Washington Ave.

TOTAL
PERCENT

SOURCE :

Table 2

ACCIDENT PROFILE
1979, 1980, 1981

City of Portland Dept. of

10

Public Works, Traffic Engineering Division

TOTAL TIME ROADWAY CONDITION ACCIDENT SEVERITY
ACCIDENTS Day Night Slippery Wet Dry Property Injury Fatality
26 24 2 2 5 19 19 7 0
25 17 8 1 12 12 15 10 0
29 16 13 4 9 16 20 9 0
48 34 14 7 14 27 40 7 1
13 8 5 3 3 7 9 4 0
7 6 1 1 3 3 5 2 0
5 2 3 2 1 2 1 4 0
8 5 3 0 1 7 6 2 0
16 12 4 2 2 12 14 2 0
20 6 14 3 6 11 15 5 0
197 130 67 25 56 116 144 52 1
- 66% 34% 13% 28% 59% 73.5% 26% .5%



Table 3

ACCIDENT ANALYSIS
STUDY CORRIDOR

ACCIDENTS PER CRITICAL
TOTAL ACCIDENTS  AVERAGE ANNUAL  MILLION ENTERING RATE

INTERSECTION 2 Yr-8 MONTHS ACCIDENTS VEHICLES FACTOR
Franklin Arterial

@ Marginal Way - 26 9.74 1.08 .80
Franklin Arterial

@ Fox Street 25 9.36 1.16 .82
Franklin Arterial

@ Cumberland Avenue 29 10.86 1.37 .96
Franklin Arterial

@ Congress Street 48 17.98 2.47 1.66
Franklin Arterial

@ Middle Street 13 4.87 1.06 .57
Franklin Arterial

@ Fore Street 7 2.62 .76 .36
Franklin Arterial

@ Commerical Street 5 1.87 : .64 .28
Congress Street

@ India Street 8 3.00 71 1.15
Congress Street

@ Washington Avenue 16 5.99 1.32 .71

Cumberland Avenue
@ Washington Avenue 20 7.49 1.55 .86

SOURCE: City of Portland Traffic Engineering Department
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There were nine accidents recorded that involved the left turns from
Franklin Arterial. Again, similar to the Franklin Arterial/ Cumberland
Avenue intersection there appears to be a problem with vehicles

using the right lane on Franklin Arterial to make left turns. There
were three accidents recorded for this type. There were seven

accidents reported involving "rear end collision".

Franklin Arterial/Middle Street -- There were a total of 13 accidents

reported for this location with the predominant accident type
involving left turning traffic from both approaches of Franklin

Arterial. There were six accidents reported for this type.

Franklin Arterial/Fore Street -- The study review indicates that

seven accidents occurred at this location, with the majority (4) of
the accidents occurring while the intersection was in a flashing

mode.

Franklin Arterial/Commercial Street -- There were 5 accidents

reported for this location. A review of the accident reports

indicates no recurring accident type.

Congress Street/India Street -- Eight accidents were reported at

this location; 6 involving traffic turning to or from India Street.

The remaining two accidents were classified as "rear end" accidents.

Congress Street/Washington Avenue -- A total of 16 accidents occurred

at this intersection during the study period. Four accidents
involved vehicles turning right from Washington Avenue colliding
with another vehicle also making the right turn. There were also

three "rear end" accidents reported for this location.

18
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'b'";/ Table 5
VEHICLE ACCUMULATION

On-Street Parking, Continued

# of

Ao

P

A

: CTIME | |

BLOCK S 6/7_7/8 8/9 9/10 10/11 11712 12/1 1/2 2/3 3/4 4/5 5/6 AVG. %
OI2A 18 1 2 4 10 13 15 15 15 15 14 15 13 11 6l
0133 18 10 11 12 15 17 27 15 16 13 18 16 17 15.8 86
0144 19 20 19 20 19 18 20 18 19 18 19 15 16 18.4 96
014A 31 28 26 23 22 26 23 21 25 24 23 22 23 23.8 77
%4 5 6 6 10 10 12 11 11 11 9 10 10 9.3 66

Source: PACTS
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On-Street Parking, Continued

Table 6

VEHICLE TURNOVER - TOTAL STUDY AREA

No. of 1st 2nd 3rd 4th 5th 6th 7th 8th 8+

BLOCK ~ FACE ~ SPACES HOUR HOUR HOUR HOUR HOUR HOUR HOUR HOUR HOUR  TOTAL
011 D 8 4 4 1 1 1 - - - - 11
012 A 18 10 6 7 - - 2 2 2 5 34
013 A 18 57 22 4 3 3 - - 2 1 92
014 A 50 43 21 13 6 5 5 4 .7 20 124
015 A 14 3 2 3 1 - 1 - 1 4 15
Source: PACTS
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Table 8
PARKING VIOLATIONS

On-Street continued

PARKED
# OF DOUBLE REST. BEYOND

BLOCK FACE SPACES PARKERS SPACES LIMIT OTHERS  TOTALS
014 A pg 1 19 s 14 12 - 26
014 A pg 2 31 - 1 11 - 12
015 A 14 - - - 0

TOTAL 336 15 105 233 8 360

4% 29% 65% 29,

Source: PACTS
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Evaluation of Parking System

There are two indicators of individual block face/parking lot deficiencies.
The first indicator is a.supply-demand comparison based on the estimated
demand from the surrounding land use. The other indicator is an analysis

of parking usage (i.e., accumulation, turnover, and violations).

Land use base parking demand estimates were calculated in the previously
noted Portland CBD Parking Study.5 The demand estimates for blocks in
the study area were categorized into long and short term demand. The
demand estimates were compared to the available parking supply to
determine any surplus or deficiencies. A careful analysis must be
conducted of available parking supply (available to general public)
versus parking space restricted to specific users (i.e., employee or
customer parking). In addition, vehicles destined to a specific land
use may park in an adjacent block(s) and walk to the final location.
Therefore, supply-demand estimates must consider available supply within
an acceptable walking distance to the destination. The acceptable
walking distance varies according to terrain, anticipated parking
duration and ultimate trip purpose. The Consultant in the Portland
Parking Study showed the supply-demand estimates for each individual

block and also presented the adjustments discussed above.

The supply-demand estimates are presented on Figure 8 showing net
parking supply and adjusted parking supply. On an individual block by

block basis there is a surplus parking supply. Accounting for private

parking and interblock parking opportunities, however there is a deficiency

of 53 parking spaces.

Ibid. : 32












IV. SITE AND PARKING NEEDS

This section of the study is concerned with estimating future traffic
and parking needs created by the proposed development. As discussed
previously, BIW is expected to begin operations in 1984, thus it is used

as the design year.

Anticipated Site Traffic

The proposed Bath Iron Works Development will employ 1,000 total employees
and will operate three work shifts. The majority of the work force (700
employees) will be assigned to the day shift, with 250 employees on the
second shift and 50 employees assigned to the third shift. The day

shift will work from 7:30 A.M. - 4:00 P.M, and the second shift will

begin 45 minutes after the first shift.

Vehicle trip information available for various other major employers

such as for Digital Company in Augusta, Pratt-Whitney Company in Berwick,
and Unionmutual in Portland was used to project work trips. These data
were compared to standards developed by the Institute of Transportation
Engineers based on studies conducted throughout the nation for industrial

developments. These data are presented below:

Digital Company 800 employees .64 trips/employee
Pratt-Whitney 2000 employees .63 trips/employee
Unionmutual Co. 1400 employees .79 trips/employee
Institute of Trans. Eng. -- .60 trips/employee

Average = .67 trips/employee
For purposes of this study the average trip rate of .67 trips per

employee was used.
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It is important at this point to note that an aggressive campaign for
marketing of mass transit and ridesharing might reduce the magnitude of
vehicle trips. BIW has been recognized throughout the State of Maine
for its aggressive outreach program in this area of ridesharing for
their facility in Bath. The City of Bath has restricted on street
parking close to the BIW facility, therefore the rideshare program is

used as a parking management tool as well.

Estimated vehicle trips for the BIW facility are presented on Table 11:

Table 11

ANTICIPATED SITE TRAFFIC
BATH IRON WORKS, PORTLAND

SHIFT EMPLOYEES TOTAL VEHICLES PEAK HOUR TRAFFIC
Major Direction Minor Direction
1 700 469 403 66
2 250 168 144 24
3 50 43 37 6

Source: Portland Traffic Engineering, PACTS, ITE, MDOT

Table 11 shows the Peak Hour traffic volumes in the major and minor
direction. During the AM Peak, the major flow would be inbound and the
minor flow would be outbound, and just the reverse for the evening peak

hour.

Based on this information the "day shift" employees will generate
approximately 470 total vehic]eS in the AM and PM peak hours. As
discussed above, this traffic will be directionally split with 403
inbound and 66 outbound trips in the morning peak period. A mirror

image of these patterns are expected to occur in the evening period.

35



The second shift will generate approximately 170 additional trips.
During the same hour that traffic is exiting the BIW facility from the
day shift, the evening shift is expected to generate 144 vehicles
%nbound and 24 vehicles outbound. Although there is a 45 minute "slack

time" some of the inbound and outbound traffic are likely to overlap.

Service Deliveries

Based on conversations with representatives of the Bath Iron Works, it
is estimated BIW will generate less than 20 delivery vehicles per day.
For the most part, these vehicles are not expected during the peak hour.
For purposes of this study, trucks were consi&ered an insignificant

impact to the study area.

Approach Distribution

In addition to "how many" vehicles are generated by BIW, it is necessary
to estimate where they come from. This difficult task was performed
using two methods and averaging the results. A brief description of

each approach follows:

Home Based Work Trips UTPS PACTS Model - using district level trip

data a profile of origin was developed for trips traveling to the

waterfront area.

Population Distance - the population of each community was factored

by dividing it by the distance away from BIW. The overall sum of

these quotients provided a profile of origins to use in this study.
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Figure 9 illustrates the regional approach distribution. As noted on
this Figure, there are potential origins still available within the
Portland Peninsula. To accommodate these potential origins it was
assumed 10 per cent of the origins would occur at the Peninsula.
Therefore the Approach Distributed as presented on Figure 9 was applied
to 90 per cent of the anticipated traffic. The Peninsula traffic was

assigned local roadways.

Traffic Assignment

The anticipated vehicular trips (Table 11) were assigned to regional
routes according to the approach distribution as shown on Figure 9.
Once traffic reaches those points on the regional route there are
several potential routes to travel to the proposed BIW facility.
Traffic was assigned to these local routes by using combinations of the
following methods:
a) Existing time/distance measurements;
b) Trip length and trip time assignment information derived
from the Maine Department of Transportation's Computerized
Traffic Assignment; and
c) Knowledge and experience of existing vehicular travel
patterns,
Table 12 shows the percentage split to each local roadway. These

figures were applied to the anticipated traffic developed for the

assignment process.

Figures 10 and 11 show the site traffic volume assignments for AM and PM

peak hours, respectively.

As shown on Figure 10, during the AM peak hour 171 vehicles will arrive
to the site via Franklin Arterial and 30 vehicles will depart. From
Commercial Street 80 vehicles will arrive from the south and 151 from
the north. Department vehicles during this peak hour on Commercial

Street are estimated at 13 and 24 to the south and north, respectively.
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Figure 11 presents the evening peak hour in which Franklin Arterial is
expected to accommodate 182 vehicles departing the site and 92 vehicles
entering. Commercial Street, south of the site, is anticipated to
handle 85 and 41 vehicles, departing and arriving, respectively.
Commercial Street, north of the site, is expected to accommodate 77

vehicles entering and 160 vehicles departing.

Combined Traffic Volumes

The estimated site traffic was superimposed onto both the 1984 AM and PM
peak hour traffic flow diagrams to determine the magnitude of the
increased traffic. These traffic volumes were used as a base for
determining the anticipated traffic conditions at the intersections in

the study corridor.

The combined traffic volumes for each intersection are presented in the
Appendix. The analysis of the combined volume is presented in the next

section of this study.

Parking Needs

The proposed BIW facility is expected to generate approximately 470
vehicles during the first shift. Typical standards have been developed
for major facilities. Generally for planning purposes, every three
employees require two parking spaces. For the BIW faciiity this would
translate to 467 spaces, which is very close to the anticipated traffic

for the site.
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BIW would have to decide on the total spaces they would require for

their unique operation, taking into account visitors, servicemen,
salesmen, etc. It is expected that during the preparation of the site
plan that these details would be considered and appropriate accommodations

recommended.

For purposes of this study, it has been assumed that all traffic parking
needs associated to the BIW facility will be accommodated within their
facility. Any overflow is expected to be accommodated by other off
street facilities developed by BIW. The recommendations set forth
relative to the parking system in this site area do not'reflect additional

parking pressures resulting from BIW induced traffic.
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Table 13 (continued)

SERVICE ROADWAY

LOCATION APPROACH VOLUME VOLUME VOLUME/CAPACITY RATIO

An Pm- T Am peak  Pm Peak
Franklin Art. Franklin Art. EB 960 1,054 590 1.10 .61
East Bound Lanes Cumberland Ave NB 700 149 302 .21 .43
@ Cumberland Ave Cumberland Ave SB 1,070 209 171 .20 .16
Franklin Art Franklin Art EB 1,450 1,306 708 .90 .49
@ Fox Street Franklin Art WB 1,310 370 1,018 .28 .78
Fox Street NB 475 75 168 .16 .35
Fox Street SB 340 128 177 .38 Y
Franklin Art. Franklin Art EB 1,460 1,266 652 .87 .45
@ Marginal Way Franklin Art WB 1,940 442 1,186 .23 .61
Marginal Way NB 500 346 313 .69 .63
Marginal Way SB 550 42 104 .08 .19

43






A1l business/employee trips would be eliminated or relocated when BIW
begins operations. Therefore it was assumed that these vehicles did not

have to be considered in the parking system.

The "overnight parkers" were considered remaining in the study area and

therefore would have to be accommodated in the system.

The overall parking needs in the study area for the time period studied
would approach 100 spaces (includes the 50 spaces previously documented).
It is important to note, that this figure could double during the peak

summer period when the islands' population increases dramatically.

OQverview

As shown in this section of the report, the BIW facility will create
additional pressures on the traffic network while adding to an already
documented parking deficiency in Portland. The next section of the

report details a program that addresses these pressures.
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should be included under this improvement. The preliminary design
for ths improvement has already begun and is in close coordination
with the BIW site plan. However, final design should be deferred

until a more detailed traffic analysis of the Portland Waterfront

can be completed.

Parking

The parking deficit estimated at over 100 spaces in the "off season" has

been discussed previously. The parking system improvements to meet the

deficit are not as identifiable as the traffic improvements. The City

of Portland must carefully establish policies relating to parking in

this area and in the entire CBD.

The following presents some general suggestions relating to policy,

rather than site specific improvements:

1. On street parking - since this is the only parking supply

available to the general public in the study area any proposed
change to regulations that reduce the parking supply should also
provide off street space to accommodate that loss.

2. New Development - should, as proposed for BIW, provide

sufficient parking to accommodate all of their vehicular needs, at a

minimum,

3. Enforcement and Loading Facilities - The City should

establish a consistent enforcement program for vehicles parking
illegally. Consideration of commercial goods service delivery needs

should be an integral component of the next part of the study.
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The following are recommendations to be studied further:

1. Aé the BIW sité p]ah is developed any opportunity for
additional parking for the general-public should be explored.

2. The City will retain An existing parking lot adjacent
to the BIW facility. This parking Tot should be paved and improved,
any expansion capabilities of thiS'fati]ity should be explored. The
City should evaluate the rate structure and rental agreements at
that time.

3. Surface Parking - Government owned land in the study

area should be examined for development into surface parking lots.
Any parking spaces developed should be made available to the general
public.

4, Structured Parking (garages) - Any centralized parking

structure proposal should be studied in detail, both for site,
location and design; including a detailed financial analysis.
Provisions for additional parking at an expensive monthly rent may
not solve the parking deficiencies in the study area.

5. Other Studies - Any recommendations from other studies

American Cities Corporation study of the waterfront area is one

example.

Overview and Conclusion

As shown in this study, the BIW project will create a minimal impact on

the Tocal roadway network and parking system. Few developments of this
magnitude can be constructed without impacts. In this particular case
the impacts are not severe and the improvement program can be tailored

to eliminate or minimize these impacts.

50



Realization of the recommendations in this study provides a framework
for accomplishing this task. BIW will evolve slowly over the course of
the next four to five years, thus providing ample opportunity to review

and re-evaluate these impacts and improvements.

Should BIW not be able to start its shift time at 7:00 a.m. It will
significantly alter the recommendations presented in this report.

Likewise, if BIW cannot provide sufficient parking spaces for the

vehicles destined to the site, then it would change the parking improvement

scheme.
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