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Introduction

This report assesses the impacts of community growth
and the related increase in automobile use in an effort
to define “optimal transportation carrying capacity” on
Nantucket island. The goal of the study is to help gain
a better understanding of the sources of traffic
congestion; the future consequences of unrestrained
auto use; when and where critical conditions occur;
and what might be done to minimize negative impacts.
It focuses on the rising traffic congestion and effects of
increasing automobile use on the island, along with
the related changes in the character of the community.
Howard/Stein-Hudson Associates, Inc. (HSH), in
conjunction with RKG Associates, Inc., has prepared
this report for the Nantucket Community Association,
Nantucket Land Council, and the Community
Transportation Alliance.

It is the hypothesis of this study that the problem of excessive
automobile impacts on Nantucket can only be definitively
addressed by limiting the number of cars on the Island. This
report does not suggest that improvements to other
travel modes and the encouragement of their use are
not needed or desirable. However, incremental
reductions in auto use that might be achieved from
increased use of other modes are minor in relation to
both the number of vehicles and the rate of increase in
vehicle usage on Nantucket. Therefore, the focus of
this study has been to objectively define the upper
limit of Nantucket’s capacity to accommodate
additional vehicles and to suggest measures to keep
vehicle volumes within the limits of capacity
constraints.

This executive summary follows the presentation of the
full report and is organized into four sections. Section |
examines growth trends on the Island and the

Executive Summary

relationship between growth in population, housing,
the economy, transportation modes to and from
Nantucket and resulting vehicle growth. Section Il
evaluates island traffic conditions and presents a
methodology for defining optimal capacity. Section Il
then forecasts future population, housing and vehicle
growth levels and the resulting impacts of growth on
future traffic conditions. The summary concludes by
recommending an objective definition of optimal
transportation carrying capacity, describes traffic
conditions at capacity, estimates the number of vehicles
associated with those conditions, and when those
conditions are likely to occur. Recommendations to
maintain vehicle growth within capacity constraints
are also offered.

. Nantucket Trends

The following section summarizes recent growth
trends and current estimates of those key indicators
which contribute to vehicle growth and resulting
seasonal traffic congestion on Nantucket.

A. Resident Population

P Nantucket has experienced rapid resident
population growth for more than three decades.
Recent estimates place Nantucket’s current
resident population at between 7,300 and 8,500.
These estimates compare to a 1990 Census count of
just over 6,000, indicating an increase of between
21% and 41%over the last decade. From 1970 to
1990, Nantucket’s year round population also
increased by roughly 2,200, or 60%.

P Four different sources examined for this study
indicate that since 1990, Nantucket'’s residential

Howard/Stein-Hudson Associates, Inc. / RKG Associates, Inc.
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population growth has been within a range of
2.6% to 4.4% per year. All four sources show that the
rate of population growth since 1990 has accelerated
when compared to the average of the previous two
decades and has particularly increased in
comparison to the 1980s. By contrast, Massachu-
setts’ population grew at a rate of less than 0.5% per
year during the past decade.

B. Dwelling Units

P The number of dwelling units on Nantucket has
increased from a 1990 Census count of 7,021 to a
current estimate of just under 8,750. This 2.5%
annual growth rate in housing is slightly lower
than the estimated rate of resident population
growth over the same period.

P According to Nantucket Building Department
records, nearly 2,200 additional dwelling units
have been authorized by building permits issued
since 1990. This represents an average of 219 units
per year over the entire period. Despite the
imposition of a building cap that was intended to
slow down the rate of home construction, the
annual number of permits issued has accelerated
over the latter half of the decade, averaging more
than 260 units per year since 1994.

C. Seasonal Accommodations

Since congestion problems occur primarily during the
summer season, population has to be examined on the
basis of people present during that season in order to
show the source of the peak auto usage conditions.
The first step in estimating seasonal population
involved inventorying the total number of
accommodations available on the Island. Information
obtained from several sources indicates that there are
more than 10,700 existing dwelling units and other
types of available accommodations on Nantucket.
Their distribution is shown in Table 1-1.

Table 1-1.
Estimated Total Nantucket Peak Seasonal
Accommodations: 1999

Number
of
Type of Accommodation Units % of Total
]

Resident Households 4,250 39.6%
Primary Seasonal Homes 3,400 31.7%
Secondary Dwelling 1,100 10.2%
Units
Lodging Rooms 1,200 11.2%
Group Quarters Housing 435 4.0%
Harbor Vessels 350 3.3%

Totals 10,700 100.0%

D. Seasonal Population

Using the above values, it is possible to calculate the
Island’s seasonal population by applying average
occupancy rates and estimated average party sizes to
the various types of dwelling units and transient
accommodations and adding an estimate for day
visitors. The various components of the baseline
population estimate in Figure 1-1, ranked from highest
to lowest, are described below:

1. Occupants of seasonal dwellings
Seasonal homeowners, short-term renters of seasonal

dwellings, and their guests are estimated to constitute
55.8% of Nantucket’s total seasonal population. This
estimate of approximately 22,100 assumes a 99% average
occupancy rate for all primary and secondary seasonal
dwellings, with an average party size of 5 per unit.

2. Nantucket residents

Using the Town’s estimated resident population of just
under 8,500, Nantucket residents represent just over
21% of the total seasonal population.

Howard/Stein-Hudson Associates, Inc. / RKG Associates, Inc.
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3. Guests of residents

Anecdotally, Nantucket residents are known to host
substantial numbers of visitors during the summer
season. Absent of any available survey data to confirm
visitor patterns, it was assumed that roughly half of all
resident households would have two guests each
during the season, resulting in a consistent average of
4,300, or 10.8% of the Island’s total seasonal population.

Figure 1-1.

Components of Nantucket Peak Seasonal Population

m @ Day Trippers
Lodging Rooms
@Populaﬂon in Harbor

Dorms & Nursini Homes

Resident Guests

Permanent Residents

Seasonal Owners/Renters

4. Lodging room guests

The average seasonal population in lodging rooms was
estimated at 2,376, or 6.0% of the total. This figure was
derived using an average 99% occupancy rate at 2.0
persons per room throughout the peak season.

5. Population in the harbor

Based on the Harbor Master’s estimate, Nantucket has a
consistent average of 350 vessels with overnight visitors
throughout the season. The average population
residing in harbor vessels was estimated at 1,025, or
2.6% of the total, using an average occupancy of 3
persons per vessel.

6. Day trippers and commuters

Based upon passenger statistics, air carriers and
passenger ferries bring an estimated average of just
under 3,700 persons per day to the Island during July
and August. It is estimated that roughly 25% of this

daily passenger traffic to the Island is likely to consist
of day trippers or commuters. This resultsin an
estimate of just over 900 per day, or 2.3% of the total
seasonal population.

7. Dormitory & nursing home residents

There are an estimated 380 worker dormitory beds and
55 nursing home beds on the Island. These are
assumed to be fully occupied during the peak season,
adding an additional 435 (1.1% of the total) persons to
the Island’s seasonal population.

Based on the above analysis, Nantucket’s seasonal
population is currently estimated at 39,600. This total is
intended to represent a “baseline” or consistent average
throughout July and August rather than an estimate of
the Island’s maximum peak population that may be
reached during the course of the season. The peak
seasonal population is more than 4.6 times Nantucket’s
8,500 legal residents. This translates into a population
density of about 180 persons per square mile off-season
and around 820 in-season.

Because the seasonal occupancy characteristics of
individual dwelling units have never been studied on
Nantucket, the above baseline figure of 39,600 is, at best,
a rough estimate derived using reasonable and
conservative assumptions. Applying very modest
changes to the average occupancy rates and party sizes
produces alternative “low” and “high” seasonal
population estimates ranging from 31,600 to 47,100. The
range between these estimates, a near 50% variance, is
probably reflective of the actual degree of change in
population that occurs on Nantucket from week to week
and even day to day during July and August. Because of
the linkages between seasonal population and
automobile congestion, the number of automobiles
present on the Island may also fluctuate on a daily and
weekly basis during the summer season.
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E. Transportation Facilities

People travel to/from Nantucket in two ways—by

water or by air—and through two gateways, the harbor
and the airport. Nantucket’s growth and development
have been characterized by corresponding increases in

traffic through these gateways. The nature of growth

in both airport and ferry passenger traffic over the past

several years is summarized below.

1. Ferry Traffic
The SSA and Hy-Line together carried nearly

700,000 passengers to and from Nantucket in 1998.

Combined ferry passenger traffic has grown an

average of 2.8% annually since 1987. However, SSA
passenger traffic has increased at an even faster 3.8%

annual growth rate, while the Hy-Line’s ridership
has declined. More recent (1993 to 1998) trends

show that SSA traffic has continued to increase at a

annually over the past decade and has been
virtually identical to the growth rate in SSA
passenger traffic over the same period. The growth
in automobiles has been even faster, at 4.2% per
year, compared to a 2.8% growth rate in trucks.
When growth trends are isolated over the past five
years only, automobile traffic is shown to have
increased by 4.5% per year, while truck traffic has
risen sharply at an annual rate of 6.5%.

Air Traffic

Growth trends in air passenger enplanements (air
passengers departing from Nantucket) are shown
in Figure 1-3. According to this exhibit, the recent
rate of growth in air passenger traffic has been
nearly double that of SSA traffic. In 1998, nearly
277,600 passengers departed from Nantucket,
compared to only 140,000 in 1987. Annual growth
in air passenger traffic has averaged roughly 7.5%

3.6% annual rate, while Hy-Line passenger totals over the past decade.

have declined by more than 6.4% per year.

Figure 1-3.

Figure 1-2. Annual Air Passenger Departures from Nantucket,
Growth in SSA Autos and Trucks, 1987 through 1998 1987-1999 YTD*
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P Changes in the numbers of autos and trucks
carried by the SSA are shown in Figure 1-2. Nearly
119,000 cars and trucks were carried to and from
Nantucket in 1998, up from a total of just over
79,000 vehicles in 1987. The growth in total
vehicles carried by the SSA has averaged 3.7%

P Within the past five years, passenger growth accel-
erated to 9.2% per year. The more rapid rate of
increase in air traffic has resulted in both air and
ferry modes serving approximately the same
number of passengers in 1998.
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P Aircraft operations (takeoffs and landings) to and
from the Island have grown at a slower rate than
total passengers over the past decade. (General
aviation activity on Nantucket was inflated during
the 1980s by the operations of local flight schools.
The last of these ceased operation in 1989.) Over
the past five years, however, general aviation traffic
stabilized, and overall operations increased at an
annual rate of more than 5.7%. Total 1999 aircraft
operations through October already exceed 143,000
and are up nearly 8.7% compared to the same ten-
month period in 1998.

P General aviation aircraft carry a significant number
of air passengers to and from the Island. Total
passenger enplanements (departures) associated
with these aircraft are estimated to exceed 90,000, or
roughly a third of the commercial passengers
measured above.

Figure 1-4.
Growth in SSA and Airport Passenger by Month,
1996-98

Source: Nantucket SSA and Airport Statistics
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P Figure 1.4 also shows that the airport and SSA
serve distinctly different passenger profiles. These
growth trends illustrate the increasing use of air
service by Island residents during the off-peak
seasons and increasing commuting by air, particu-
larly among mainland-based construction workers.
The implications of these trends is the likelihood of

growing landside traffic impacts associated with air
travel over longer periods of the year.

F. Vehicles on Nantucket

1. Registered Vehicles

Figure 1-5.
Number of Nantucket Registered Vehicles, 1989-99
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[Source: Massachusetts Registry of Motor Vehicles

Because this study focuses primarily on the impact of
vehicle use on the Island, it is important to view the
growth of registered vehicles over the years, realizing
that registered autos are only a portion of all vehicles
present on Nantucket during the summer season.
Figure 1-5 shows vehicles registered on Nantucket
from 1989 to 1999, with the 1995 to 1999 trend line
extended to 2005.

P The number of vehicles registered on the Island
currently exceeds 13,800, up from 8,000 in 1989 (a 72%
increase). If growth in registrations is projected
over the next five years at the same 7.5% annual
rate exhibited over the past five, the result would
add another 44% to registrations, on Nantucket,
amounting to more than 6,000 additional vehicles,
by 2004.

2. Peak Season Vehicles
Estimating the total number of vehicles on the Island

during the summer season is crucial to forecasting

Howard/Stein-Hudson Associates, Inc. / RKG Associates, Inc.
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future traffic conditions. This number includes
registered vehicles plus those brought to the Island by
visitors. These “transient” vehicles present during the
peak season can be estimated by observing the running
net accumulation of vehicles brought to and from the
Island by ferry.

Figure 1-6.
Origin Categories of Peak Summer Autos on
Nantucket

Rental Cars, SSA Vehicleq

4% 27%
Table 1-2.
Estimated Growth in Nantucket Peak Seasonal EN—
Vehicles: 1995-1999 Residents
22%
July July Ferry Peak Annual
Registered Net Season Percent
Year Vehicles Vehicles | Vehicles | Change
Y
1995 10,661 5668 | 16329 rva .
’ : A47%
1996 11’023 5,926 16,949 38% Source: 1997 SSA Passenger Survey, FXM Associates 9
1997 12,206 5,958 18,164 7.2%
1998 13,216 6.260 19,485 7 3% The Transp_ortatlon Elerr_1enjc of the Nantucke_t
Comprehensive Plan also indicates the following
0,
1999 13,836 6,448 20,284 41% characteristics of vehicle use on the Island:
Average Annual % Change 5.6%

Table 1-2 shows the estimate of peak summer vehicles
over the last five years. The estimated peak number of
vehicles on Nantucket in 1999 is 20,284, an increase of
about 24% over 1995, or an average annual compound
growth rate of 5.6%.

3. Composition of Seasonal VVehicles
A 1997 survey of Steamship Authority passengers

classified “automobile” traffic to/from Nantucket into
several categories. These are shown in Figure 1-6. (The
types of vehicles included in this graph were
determined by the SSA.)

This chart estimates that about 27% of the autos carried
to/from the Island in the summer peak are “transient”
visitors. The rest are linked to permanent or seasonal
Nantucket residents. Almost one half of peak summer
vehicles present on Nantucket are associated with year-
round residents, while the vehicles of seasonal
residents account for about 22%. Rental cars, officially
amounting to 600-700 vehicles allowed by the Town,
show as around 4% of the seasonal peak total.

P Outside of the Town Center, the average dwelling
unit on Nantucket generates 14.5 daily vehicle
trips per day during the peak season. This level of
trip generation exceeds most suburban areas of the
United States.

P In 1999, the average number of registered vehicles
per dwelling was 1.6.

P The average number of peak season vehicles per
dwelling was 2.3.

P  The average daily trips per vehicle numbered 6.3
in the peak season.

P  The proportion of light trucks/SUVs to total light

vehicles has grown to about 50% in 1999, rising
from only about 30% in 1988.

G. Summary

The preceding presentation shows that both the
number of registered vehicles and the total number of
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vehicles present on the Island during the peak season
have been increasing at a faster rate than is required to
support corresponding growth in population (both
year-round and seasonal) and housing, by a substantial
margin. These factors suggest that Nantucket property
owners and visitors are bringing increasing numbers of
vehicles per dwelling unit and/or are leaving vehicles on
the Island for longer periods of time.

I1. Transportation Conditions

A. Study Locations

For this study, ten strategic intersections were chosen
to provide indicators of Island-wide traffic conditions.
Peak-hour traffic volume counts were made at the
chosen locations during common time periods on a
seasonal weekday, supplemented by continuous
automatic traffic recorder (ATR) counts for a complete
day. The traffic count locations selected cover the
locations where people enter the Island by ferry or air,
and key intersections at the outskirts of the town
center, which lead to outlying development corridors.

Turning Movement Counts were taken at the
following 10 locations:

Airport Entrance/Exit at Macy Lane
Ferry Terminal at Easy Street

Old South Road at Macy Lane

Old South Road at Fairground Road
Milestone Road at Nobadeer Road
Milestone Road at Polpis Road
Surfside Road at Fairground Road
Surfside Road at Vesper Lane
Hummock Pond Road at Milk Street
10. Madaket Road at Cliff/Eel Point Roads

© ©o N o gk wN e

ATR Control Counts were also analyzed for the
following four location:

1. Macy Lane south of Old South Road
2. Milestone Road just east of Rotary

3. Surfside Road south of Vesper Lane
4. Madaket Road east of Crooked Lane

B. Service Analysis of Key Locations

To give measures of peak-hour traffic conditions at the
ten intersections, a Level of Service (LOS) analysis was
performed. LOS designations are based on calculated
average stopped-delay per vehicle. LOS is expressed on
a scale that ranges from A to F, with LOS A standing for
the optimal condition with the least delay and LOS F
indicating the worst with greatest delay. Generally
speaking, LOS C or better is considered acceptable,
with LOS D or better accepted in urban/built-up areas.

Table 1.3 gives a brief summary of the LOS findings at
each location for both the mid-day (12:00 noon to 1:00
P.M.) and pP.M. (4:30 to 5:30 p.Mm.) peak hours. The value
assigned is the LOS achieved by the movement with
the worst rating. This is on the basis that the
intersection is considered to fail if conditions are at an
unacceptable (LOS E or F) level at any of the
approaches or conflicting turning movements.

Table 1-3:
Summary of 1999 LOS Results at Intersections
Studied

Intersection II\D/IeI:l;dljl)f/ PM Peak

LOS Hr LOS
Airport at Macy Lane B A
Ferry Terminal at Easy St C C
Old South Rd at Macy Lane F D
Old South Rd at Fairground Rd F F
Milestone Rd at Nobadeer Rd B B
Milestone Rd at Polpis Rd F E
Surfside Rd at Fairground Rd C D
Surfside Rd at Vesper Lane E D
Hummock Pond Rd at Milk St B B
Madaket Rd at Cliff/Eel Pt Rds C B
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Four of the ten intersections are already at deficient
LOS in either or both peak hours. The four intersec-
tions with deficient LOS are grouped in the central
portion of the Island on the Surfside, Old South
(airport), and Milestone corridors, coincident with
development and airport growth areas.

C. Travel Times

Travel times between key points were also studied to
estimate the impact of future peak seasonal traffic
growth on travel delays. Intersection delays were then
calculated for 2005 and 2015 at the barometer
intersections. This information appears in Table 1-4.

Table 1-4
Current and Projected Future Peak-hour Travel
Times

Airport to Rotary via Macy’s
Airport to Rotary via Lane, Old South Road,
Macy’s Lane and Old Nobadeer Farm Road, and
South Road Milestone Road
8 minutes, 20 10 minutes, 20
1999 seconds 1999 seconds
22 minutes, 0 27 minutes, 10
2005 seconds 2005 seconds
30 minutes, 30 42 minutes, 15
2015 seconds 2015 seconds

The table shows a travel time analysis from the Airport
Driveway to the Rotary, via two alternate routes. On
average, traveling these two routes on a peak summer
weekday took just over 8 and 10 minutes, respectively,
in 1999. Adding the future (2015) projected intersection
delays, these trip times will be lengthened by a factor of
3.7t0 4.1 (30 to 42 minutes). Analysis of other routes
exhibit similar percentage travel time delays.

D. Emergency Services

The chiefs of both the Nantucket police and fire
departments were interviewed concerning issues of

safety, response time and congestion. Although
emergency response time does not seem to be an issue
currently, overall, the theme of their comments was
that a problem in peak summer traffic exists and seems
to be worsening. Both departments expressed concerns
over several key intersections with safety and accident
problems.

The congested areas of concern are the same locations
that experience safety problems. Both departments said
that the intersections have noticeable delay during
many hours of the day in the peak summer months.
Notably, they also feel that these conditions are
beginning to occur outside of the peak tourist season.
If the increase in vehicles and travel on the Island
continues at the pace of recent year trends, concerns
regarding circulation, safety, and parking will be
intensified. Suggestions offered by the Town’s public
safety officials are presented in the full report.

[1l. Future Outlook

Predictions of traffic impacts in the future will depend
on what growth takes place in auto usage and
distribution. The future year for maximum projection
of growth was chosen as 2015.

A. Growth Projections

The overall growth in peak season vehicular travel is
linked to the growth of vehicles available on Nan-
tucket. The bulk of this growth is associated with year-
round and seasonal dwelling units. Over the last few
years, vehicular registrations have been increasing faster
than growth in dwelling units, and the increase in
population. The future growth in vehicles is similarly
likely to exceed the increase in dwelling units or
population. The rate of growth in population there-
fore represents a minimum limit on vehicle growth
rates.

As a starting point for vehicle and traffic projections,
estimates of resident and summer peak population
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were made by RKG Associates for a baseline (mid-
range), low, and high growth scenarios. The resulting
projections appear in the following series of figures.

1. Resident Population

Two secondary sources have prepared resident
population projections for Nantucket and were relied
upon for this analysis. To account for potential
variability in population growth, RKG Associates also
developed two additional projections. All four
projections are summarized in Figure 1-7.

Figure 1-7.
Nantucket Resident Population Trends and
Projections, 1990-2015
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The two secondary sources produce year 2015 estimates
ranging from roughly 10,100 to 11,500. RKG Assaociates
then applied the Island’s actual long-term (30-year)
population growth rate over the next 15 years, while
the second alternative extrapolated the Island’s most
recent population growth rate (past 5 years) over the
same time period. These alternatives produce higher
2015 population estimates of 12,500 and 17,600,
respectively.

2. Physical Development

The future growth of peak seasonal population on
Nantucket is tied to the rate of new housing creation.
According to the Nantucket Comprehensive Plan, the
Island continues to possess ample land to

accommodate additional housing under existing
zoning. For this reason, residential “build-out” is

not likely to be reached within the time period
addressed by this analysis. Therefore, this analysis
assumes that some form of growth management mech-
anism is likely to constrain future housing expansion to a
level somewhat below the roughly 250 units per year that
have been constructed over the latter half of the 1990s.

Figure 1-8.
Projected Total Nantucket Dwelling Units, 1999-2015
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In Figure 1.8, the size of Nantucket’s total housing stock
in 2015 is projected under the assumption that an
average of between 100 and 200 units per year will be
permitted over the next 15 years. As shown, even these
conservative assumptions raise the Island’s total
housing stock to a level of between 10,300 and 12,000
dwelling units by the end of the forecast.

3. Seasonal Population

For analysis purposes, a “Baseline Forecast” and “High
Growth” forecast was prepared. Figure 1-9 calculates
the resulting impacts of forecasted increases in resident
population and housing supply on Nantucket’s
“Baseline” seasonal population, as defined previously.
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Figure 1-9.
Baseline and High Growth Projection of Peak
Nantucket Seasonal Population: 1999-2015
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Figure 1-9 shows that peak seasonal population on
Nantucket has the potential to grow substantially over
the next 15 years. Under Baseline Forecast, seasonal
population increases by nearly 10% over current levels
by 2005, and 25% by 2015. Using slightly higher growth
rates and occupancy assumptions contained in Figure 1-
9, seasonal population grows to 53,000 in 2005 and more
than 63,000 by 2015. The “high growth” forecast shows
a potential increase of 34% (in 2005) to 59% (in 2015)
over the Island’s estimated 1999 summer population of
39,600.

B. Traffic Volumes and LOS Projections

Much of the traffic analysis of this report focuses on the
volumes and operating conditions at the 10 benchmark
locations selected. For the purpose of projecting
future traffic at the 10 locations, traffic volume trends
over the last five years in areas related to each location
were used, as set forth in the Traffic and Transportation
Analysis of the Nantucket Comprehensive Plan,
supplemented by trends in traffic counts provided by
the Nantucket Planning Office. The annual traffic
growth rates used at each location are shown in Table
1-5.

Table 1-5 shows varying rates of traffic growth rates in
the range of 2% to 11%, reflecting the different rates of
development and changes in activities in different
parts of Nantucket. Overall, they are consistent with

projected changes in overall Island population, vehicle
registrations, and growth in dwelling units. Traffic
volumes at each intersection were increased in
accordance with the associated annual growth rate in
the table, so that future peak hour LOS could be
assessed. The main goal of the future LOS evaluation
was to determine the probable year at which the LOS
would fail (i.e., have LOS E or F), all other
circumstances remaining constant.

Table 1-5.
Traffic Growth Rates and Projected LOS Failure
by Location

Annual Years to
Growth LOS
Location Rate Failure

Airport Entrance/Exit at Macy La 11% 8
Ferry Terminal at Easy St 5% 5
Old South Rd at Macy La 11% 0
Old South Rd at Fairground Rd 2% 0
Milestone Rd at Nobadeer Rd 4.5% 7
Milestone Rd at Polpis Rd 5% 0
Surfside Rd at Fairground Rd 2% 5
Surfside Rd at Vesper La 2% 0
Hummock Pond Rd at Milk St 3% 16
Madaket Rd at Cliff/Eel Pt Rds 2% 20+

The table also summarizes the results of future year
LOS analysis. The table shows the number of years in
the future (starting 1999) at each location until failure
conditions (LOS E or F) are experienced. “Failure”
must occur for at least one of the peak hours during the
two counting periods for at least one of the intersection
approaches. Four of these intersections are already at
failure condition during the summer months and 4
more are projected to reach failure condition within 8
years.
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Figure 1-10.
ADT Hourly Pattern Comparison
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The hourly percentages of ADT (average daily traffic) at
the four ATR locations are shown in Figure 1-10. The
ATR control counts show that the peak hours are not
much higher than any hour during the day from about
8:00 A.M. to 6:00 P.M. What this means is that virtually
10 hours of the day operate very nearly at the peak hour
level. Thus, when intersections “fail” during peak hours,
they are actually near failure for most of the day. The
sustained high level of traffic throughout the day in
Nantucket is not generally experienced to such a
degree in a typical mainland community. This means
that peak-hour LOS E or F conditions on the Island
imply poor conditions over longer periods of the day
than on the mainland.

V. Planning for
Improvement

This section suggests a determinant by time and
location of what might constitute optimal capacity for
Nantucket, and proposes for consideration some
possible courses of action with their potential
consequences.

A. Definition of Optimum Capacity

Optimum carrying capacity may be stated simply as
the maximum automobile loading on the Island that

does not unduly compromise important Nantucket
values. This may be a simple statement, but the concept
is complex and elusive. This study cannot declare what
optimum carrying capacity is. It must be a consensus of
the Island users, notably the stakeholders.

One reasonable definition of the maximum upper limit
of the Island’s carrying capacity is that point at which a
clear majority of the 10 external gateways to Downtown
Nantucket (as identified in this report) fall to LOS E or F
during the a typical summer weekday peak hour. This
definition is defensible for three reasons:

P  First, if the peak hour fails, only moderate traffic

growth will bring most of the daylight hours into
failure.

P Secondly, if LOS E or F conditions occur at these
key gateways to the center of the Island’s com-
merce, public safety facilities, and population, then
traffic congestion nearer the center of downtown
must necessarily reach levels that are likely to be
viewed as intolerable by most reasonable people.

P  Finally, the pattern of traffic volume growth on
Nantucket shows a continuous “spreading” of
higher volumes into the shoulder seasons. When a
majority of these gateway locations reach LOS E or
F, itis also likely that at least some of those locations
will experience failure conditions over longer periods
than just July or August.

Based on growth projections of trends in recent years,
the number of additional cars on the Island associated
with each situation is shown in Table 1.6, indicating
what numbers of peak summer vehicles may be
associated with which LOS situations. Table 1.6 shows
that by 2006 when 8 intersections fail, around 28,800
vehicles are likely to be present in the summer peak
period, representing an additional 8,514 vehicles, or 42%,
over the 1999 quantity. During the same time, year-
round resident population is expected to grow from its
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current level of 8,500 to roughly 10,100 persons. The
Island’s “baseline” summer population is projected to
reach nearly 44,000 (11% over 1999), and maximum
weekend peaks are projected (under the “high growth
forecast) to exceed 54,000 (36% over 1999).

Table 1-6
LOS Failures, Auto and Vehicle Increases by Year
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Given this “schedule” of traffic deterioration, it is
important for Nantucket stakeholders to decide how
significant the problem is, when the limit is reached,
and what should be done to counter the negative
trends. Year 2006 is projected to be the year when 8 out
of 10 intersections fail. If this is reached, then about
28,800 vehicles will be present at the summer peak
period.

B. Conclusions and Courses of Action

The purpose of this study has been to develop an
estimate of the Island’s optimal transportation carrying
capacity, and to forecast when that maximum capacity
is likely to be reached. This study has also highlighted
a number of situations that point to the basic need to
limit the number of vehicles being used on Nantucket.

It was beyond the scope of this report to propose
specific regulatory mechanisms to manage the number
of vehicles on Nantucket or to maintain total volumes
within the upper limits of optimal carrying capacity.
However, the following general observations are
offered for consideration. Factors to controlling the
number of autos may be considered among the
following:

P The indication that 8 out of 10 of the “barometer”
intersections will have failing LOS by the year 2006
suggests that action to limit vehicles should be in
place well before then, at a working limit
significantly under the 2006 unrestricted number of
28,798.

P  If such aconsensus is achieved, action is needed

immediately in deciding on vehicle restrictions and
the methods of implementation and enforcement.

P Vehicles used on the Island, with some (possibly
commercial and limited visitor) exceptions, could
be required to be registered on Nantucket.

P Rental cars would have to continue to be limited,
and possibly be also registered on the Island.

P Some controlled number of visitor car permits
might be allowed, but control over these would
have to be exercised on the mainland before being
allowed on the ferry.

P The problem of congestion on Nantucket is tied to
both the overall expansion of dwelling units and a
steady increase in the average number of vehicles
associated with existing year-round and seasonal
households. Disincentives need to be devised to
discourage any unnecessary presence and use of
multiple vehicles by individual households.

P Alimit on Nantucket registrations tied to dwelling
units and driver’s license factors is one potential
method to keep autos below a certain maximum
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number. Allowable permits could be tied to
property ownership rather than the number of
structures present on a given lot.

P The development of more residences on the Island
has to be limited to maintain low density and
vehicle ownership.

P Any plan for vehicle control must be accompanied
by a well executed monitoring program to track
effectiveness and point to possible changes.

Finally, it should be noted that control of the number
of vehicles on Nantucket will have parallel effects on
other transportation elements, including air and ferry
travel. As part of the research effort for this report, the
consultants found a close statistical correlation between
growth trends in peak summer vehicles and the resulting
growth in airport and ferry passenger traffic.! This
implies that placing a cap on the number of cars allowed
on Nantucket would have a parallel effect of reducing
growth in future air and ferry passenger demand. Future
ferry and airport expansion planning should take the
vehicle restriction factor into account. If restrictions
are not imposed sooner, then the unbridled growth in
vehicles, causing much worse conditions, will reach
some “naturally” occurring limit. These matters may
be self-evident, but they deserve explicit recognition.

! A memorandum addressing the statistical
relationships between growth in automobiles and air and
ferry passenger demand was prepared by RKG Associates,
Inc., and presented to the clients under separate cover.
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