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Abstract 

In recent years vehicle congestion has become a problem in Acadia National Park. The 

Ocean Drive Corridor is one area of the park where congestion is a major problem. Our project 

collects data through the use of Streetlight, in-person monitoring, camera monitoring and 

questionnaires. We found that visitors do not stay in the Sand Beach Area very long, the majority 

of people do not visit Sand Beach, visitors are willing to use a reservation system and the Island 

Explorer is an option for transportation in the Ocean Drive Corridor. Our recommendations for 

Acadia are the implementation of a new pilot reservation system specifically at the Sand Beach 

Parking Lot and increasing advertisement of the Island Explorer. 
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Executive Summary 

 In recent years traffic and congestion have been an increasing issue around the world. In 

the United States, National Parks are locations where overcrowding has become a significant 

issue. Acadia National Park, one of the smallest National Parks, is greatly affected by 

overcrowding. This overcrowding is focused around many popular locations, including around 

the Sand Beach Parking Lot area. Acadia intends to reduce the traffic in this area, with a 

reservation system. 

 

Figure Executive 

Sand Beach 

 
 

 This project was intended to provide Acadia with additional data on the movements of 

visitors in the Ocean Drive Corridor, specifically the trends of vehicles around Sand Beach. The 

collected data can then be used to choose the best method to reduce traffic congestion in the 

Ocean Drive Corridor. This was accomplished through two objectives: 

1. Identify trends in the current traffic at Sand Beach and Ocean Drive Corridor 

2. Explore and determine trends in the opinions and experiences of Sand Beach visitors on 

traffic congestion and possible alternatives  

Our data collection methods revolved around three strategies;  

1. On-the-ground data collection 

2. Digital data collection 

3. Public response measurement.
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On-the-ground traffic data was collected through the use of trail cameras and in-person 

monitoring. Trail cameras were placed at seven locations in the Sand Beach Parking Lot to 

monitor when visitors arrive and leave. In-person monitoring collected the same data for cars 

parked along the right-hand side of Park Loop Road.  

Digital data was collected through Streetlight, a web-based data collection and analysis 

service for traffic. Streetlight collects data using cell phones as sensors, then uses a machine 

learning algorithm to analyze the data. The program was used to determine patterns in visitor 

arrival, departure, and destination.  

Public response was measured through the use of questionnaires. These questionnaires 

obtained data on visitors’ destinations and preferences on possible traffic solutions or 

alternatives. 

From these methods, we had four significant findings:  

1. Most people entering the Ocean Drive Corridor don’t go to Sand Beach 

2. People parking at Sand Beach leave quickly and are constantly arriving 

3. People are willing to use a reservation system 

4. The Island Explorer is a viable option for those visiting the Ocean Drive Corridor. 

The first finding was derived from Streetlight data and questionnaire responses. Our 

analyses showed that 52% of visitors that pass through the entrance station do not stop at any 

point along the Ocean Drive Corridor. Those visitors either exit at Otter Cliff Road or continue 

further along Park Loop Road. Furthermore, of the people that park in the Sand Beach Parking 

Lot, the majority do not visit Sand Beach. This data showed that only between 27-31% of 

visitors parking in the Sand Beach Parking Lot visit Sand Beach, and that 65-69% of visitors go 

hiking. This indicates people stop in the Sand Beach Parking Lot more for hiking than for Sand 

Beach. 

The second finding was derived from Streetlight data and our on-the-ground methods. 

Our camera analysis showed that, of the visitors parking in the Sand Beach Parking Lot, 28% 

don’t stay longer than 30 minutes, and 69% do not stay longer than two hours. The in-person 

monitoring data had similar trends, with 18% staying up to 30 minutes and 52% staying up to 

two hours. This shows that the majority of visitors are not staying very long. As for parking 

arrival, Streetlight data corroborated both our camera and in-person monitoring data. Parking at 

the Sand Beach Parking Lot has a peak arrival between 8:00 a.m. and 9:00 a.m, with consistent 

parking arrivals until between 3:00 p.m. and 4:00 p.m. Right-hand parking has peak arrival times 

between 10:00 a.m. and 11:00 a.m, and is consistent through 3:00 p.m. This suggests that Right-

hand parking does not begin in earnest until the Sand Beach Parking Lot is near or at capacity. 

The third finding was found through questionnaire responses. Of the 524 visitors who 

responded, 80% of visitors would be willing to use a reservation system. Of those who were 

unwilling, 32% said it was because they didn’t think Sand Beach was worth the inconvenience. 

Another 32% said they thought a reservation system would be unfair or restrictive to visitors 

who want to visit. These two points made up the majority of objections to a reservation system.  

Additionally, we found that of those willing to use a reservation system, 44% would be 

willing to pay five or six dollars for a reservation. While not the majority, it was by far the most 

common answer. This finding shows that the public has a majority positive reception to a 

reservation system. 

The fourth finding was derived through questionnaire responses as well. We found that of 

the 524 visitors who responded, 48% were uninformed of the Island Explorer Shuttle Service. 
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However, once they were informed, we found that 72% of all respondents were willing to use the 

Island Explorer in place of their cars to travel the park. Of those who were unwilling, 52% said 

they desired more freedom or independence with their schedule while visiting the park. Another 

22% said they would rather use their cars or would use other alternative modes of transportation. 

This data shows that the majority of visitors at Sand Beach would be willing to rely on currently 

existing public transportation options instead of using their own cars. 

From these findings we have the following two recommendations for Acadia National 

Park: 

1. A second pilot reservation system with key differences from the original pilot test 

2. Increased advertisement of the Island Explorer Shuttle System 

Our first recommendation is for Acadia National Park to conduct a new pilot reservation 

system with a few key differences between this and the 2020 pilot test. The first major difference 

is the location where the reservations should be checked. We recommend checking the 

reservations in the entranceway for the Sand Beach Parking Lot specifically. This allows the 

52% of cars that just pass through the Ocean Drive Corridor to do so without needing to make a 

reservation, and it guarantees that the reservations are for parking spots at the Sand Beach. The 

following key difference is that the reservations should be for two-hour time blocks. The blocks 

should start at 6 a.m. and end at 8 p.m. Based on the 44% of people willing to pay five or six 

dollars for a reservation, we recommend that the reservations cost six dollars each. 

Our second recommendation to the park is to increase the advertisement of the Island 

Explorer Shuttle Service. We found that 72% of visitors are willing to use the shuttle system, but 

48% of visitors don’t know about it. By increasing the number of visitors that know about the 

shuttle system, the number of visitors using the shuttle system should also increase. More visitors 

using the shuttle system could help relieve the traffic congestion in the Ocean Drive Corridor. 

In addition to recommendations for Acadia, we have created four recommendations for 

future research by WPI. The recommendations are: 

1. Island Explorer Study 

2. Economic Impact Study of Closing the Park Loop Road to Private Vehicles 

3. Similar Studies at other Popular Locations 

4. Communication Study 

The  goal of the Island Explorer Study would be to determine if the Island Explorer 

Shuttle System is working efficiently and if it can be improved. This study would be useful to the 

park because public transportation can be the solution to Acadia’s traffic issues. 

 The goal of the economic impact of closing the Park Loop Road study would be to 

determine how the closing of the road to personal vehicles would financially affect the park and 

the businesses of Bar Harbor. This will allow Acadia to see if this is a viable option to eliminate 

traffic within the park since it is an option in their transportation plan.  

The goal of the similar studies study would have the same goals as this project. The 

project would just be focused at other locations like Jordan Pond House, Sieur de Monts/ Nature 

Center, or the Bass Harbor Lighthouse.  

The goals of a communication study would be to determine if Acadia is doing a 

satisfactory job of communicating with visitors. This will help Acadia learn the best ways to 

communicate with visitors and spread important information.
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1.0 Introduction 

 

 In the United States, National Parks were created to protect the environment and preserve 

nature for future generations. Traffic and congestion threaten these objectives. In recent years, 

there has been a dramatic increase in the number of people visiting National Parks which has led 

to overcrowding. From 2010 to 2019, the National Park Service (NPS) recorded an increase from 

around 281 million to over 327 million total visitors respectively across over 400 national parks 

(Stats Report Viewer, n.d.). This shows a 16.1% increase in visits over a nine-year span. The 

overcrowding in the parks is responsible for increased traffic which increases pollution in the 

parks as well as affecting the visitor experience.   

One park experiencing overcrowding is Acadia National Park, located in Maine. Many 

visitors travel throughout the park by car along the scenic Park Loop Road, creating traffic. One 

area responsible for the traffic congestion is the Ocean Drive Corridor. Acadia National Park has 

attempted to fix the traffic issue at the Ocean Drive Corridor in the past, but was unsuccessful. 

Our main goal was to understand the challenges of parking at Sand Beach and provide possible 

solutions to the park. Chapter 2 focuses on the background research we conducted to achieve our 

first goal. Topics include traffic congestion’s negative global impacts and solutions for global 

traffic issues. Chapter 3 outlines what methods we used to collect data to further our 

understanding. These methods include camera and in-person monitoring and the use of 

questionnaires. This data was collected and analyzed for trends and findings on topics such as 

visitors’ destination and duration of stay Chapter Four. The findings were then used to produce 

recommendations for alleviating traffic issues near Sand Beach in Chapter 5. 
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2.0 Background 

 

2.1 Global Traffic and Congestion 

 Anyone who has driven has been a part of traffic, and most have experienced traffic 

congestion. By definition, traffic is “the movement (as of vehicles or pedestrians) through an 

area or along a route” (Merriam-Webster, 2021). Traffic congestion is when traffic is reduced 

below its free flow value, but some sources define it as when the current traffic flow is half of the 

free flow value (Arnott, 1994). However, traffic is often used interchangeably with traffic 

congestion.  

 Traffic congestion affects drivers around the world. One group of drivers that are 

frequently affected by traffic are commuters. Since these drivers are going to the same location 

everyday they may take different routes to avoid traffic or they may take the one they are most 

comfortable with whether or not traffic is present. This may cause the driver to take a longer 

route or route with more traffic than necessary (Klugl, 2004). This thought process is similar to 

people on vacation. It is common that people driving to a vacation destination would choose the 

longer route if it is more scenic (Alivand et al., 2014). Scenic roads are not immune to traffic.  

Congestion on these roads can negatively impact the experience of the visitors using them. On 

scenic roads congestion is determined by the number of cars a driver can see driving in front of 

them (Hallo & Manning, 2009). Traffic congestion’s impediment on vacation and leisure time 

driving should not be understated.    

A common reaction to traffic congestion is an increase in aggression or anger. This 

response is often brought on by several irritating acts that can worsen visitor experience. These 

irritating acts can include, but are not limited to, illegal pedestrian crossing, aberrant overtaking 

by other cars, and preceding cars driving slowly (Wu et al., 2018). These phenomena are 

common in any place with high traffic. Predicted increases in annual visitor entrance could 

develop or increase these phenomena and traffic congestion along these popular roads 

(Bergstrom et al., 2020). Increased occurrence of these irritating acts leads to more driver 

aggression (Wu et al., 2018). This leads to further diminished visitor experience in what should 

be a relaxing leisure drive. 

Traffic congestion is also known to lead to air pollution (Spark, 2018). Air pollution is 

known to release aromatic hydrocarbons which degrade the Earth’s ozone layer (Perraudin et al., 

2006). This is a global issue that negatively affects everyone. Air pollution is also shown to stunt 

the growth and quality of nearby vegetation (Honour et al., 2009). This is especially harmful to 

areas where health and visual quality of nearby flora is an important aspect of day-to-day life. 

Air pollution from traffic also has detrimental effects on physical health, such as respiratory 

problems, particularly in young children (Nordling et al., 2008). Areas where traffic congestion 

is more common may exasperate these issues. 

One main factor of air pollution is idling cars (Carrico et al., 2009.). The three main 

reasons for leaving a car idle are to warm the engine, wait for a passenger, or being stuck in 

traffic (Carrico et al., 2009). Two of these reasons can easily be prevented but idling in traffic 

requires more work. It would be dangerous to turn a car off and on while in stopped traffic so the 

best way to eliminate this type of idling is by reducing traffic (Carrico et al., 2009).  
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2.2 Global Traffic Solutions 

2.2.1 Mass Transportation 

 One method many locations have adopted to reduce traffic is the increased use of mass 

transportation. This allows for more people to travel throughout cities, parks, and other popular 

areas in shorter periods. Common forms of mass transportation can include buses and shuttles 

(APTAAdmin, n.d.). Mass transportation can be implemented at both micro and macro levels. 

Micro-scale areas such as sports stadiums in the United States use shuttles to move visitors to 

their stadiums (Steinbach, 2014). Macro-scale countries like the Philippines have implemented a 

nationwide bus system called Bus Rapid Transit (BRT) to achieve a similar effect (Boquet, 

2019). Both micro and macro implementations of mass transportation have the same goal: to 

provide accessible transportation for people while reducing traffic congestion in their respective 

areas.  

 

2.2.2 Increasing Cost and Parking Tickets 

 Another traffic reduction method is increasing the cost of parking and tickets to 

encourage the use of public transportation. This can be done by increasing the cost of hourly 

parking and strictly enforcing parking rules though fines. Studies have been done to test this 

theory in Thessaloniki, Greece and Beijing, China (Morfoulaki, 2017), (Li, W, 2008). Both 

locations found that more people were willing to use public transportation to avoid the cost of 

parking. The increased number of people using public transportation in these areas has led to less 

traffic congestion.  

 

2.2.3 Reservation Systems 

 Another method for reducing traffic congestion is the use of a reservation system. This 

system can be applied to individual parking spots, parking lots, or entire highways. Research 

shows that 40 percent of traffic in cities comes from vehicles trying to find a parking spot (Noor 

et al., 2017). Reservation systems used in cities apply to these high-demand parking spots to 

alleviate congestion (Noor et al., 2017). Popular National Parks in the United States use parking 

spot or parking lot reservation systems to decrease traffic congestion and maintain order as 

well(Parking and Shuttle Reservations, 2017, Yosemite National Park, 2017, Haleakala National 

Park, 2021). The implementation of a reservation system for an entire highway has been 

researched in South Korea, with positive public reception as a finding (Kim & Kang, 2011). 

Their widespread use is due to their effect on high-traffic areas. Reservation systems can 

decrease traffic by reducing the demand while also allowing those with reservations to arrive at 

their destinations on time (Kurauchi, 2008). This makes them a competitive solution for 

resolving traffic issues. 

 

2.3 National Park Solutions 

2.3.1 National Parks 

Since 1872, 63 National Parks have been established in the United States and more 

continue to be added each year (National Parks Foundation,n.d.). National Parks are protected 

historical or scenic places in the country. The National Park Service (NPS) was created to protect 

and preserve the natural and cultural resources of the parks to ensure people of current and future 

generations can enjoy and learn from these locations (National Park Service & U.S. Department 

of the Interior, 2016, p.2). To help accomplish these goals, the National Parks Service has a four-

part action plan.  
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Figure 2.1 

National Park Goals Chart (A Call, 2016, p. [Page 8-22]) 

National Park Action Plan Goals 

1.  Connect People to Parks 

2.  Advance the National Park Service’s Education Mission 

3.  Preserve America’s Special Places 

4.  Enhance Professional and Organizational Excellence 

 

Goal one is to connect people to the parks. This is accomplished by teaching the 

importance of National Parks “through a continuum of engaging recreational, educational, 

volunteer, and work experience”(A Call, 2016, p. [Page 12]). Goal two of the plan creates 

opportunities for students to experience and learn from the parks to foster appreciation. Updates 

to virtual content and increasing learning opportunities contribute to this goal. Goal three works 

to preserve the parks by reducing pollution. This increases spending on more frequented areas of 

the park to protect and improve them. Goal four aims to improve park personnel’s structural 

organization to accelerate the spread of ideas, encourage collaboration, and inspire innovation (A 

Call, 2016, p. [Page 8-22]). This action plan preserves Natural Parks to introduce them to new 

generations. 

The goal of reducing areas of pollution in the parks is the most relevant to our project. 

One source of pollution in the parks comes from cars. Cars are the leading mode of 

transportation through larger National Parks which also leads to traffic (Youngs, 2006). In the 

United States idling cars account for “93 MMt of CO2 and 10.6 billion gallons of gasoline” 

(Carrico et al., 2009/n.d., p.). Reducing traffic, and the number of idle cars, will result in less 

pollution.  

Another goal of the National Park Service is to create a good visitor experience to 

encourage people to visit National Parks. One area that affects visitor experience in a National 

Park is transportation. Many visitors enjoy the freedom of having their own vehicles to travel 

around the park even though this adds to the issue of overcrowding and traffic (Youngs, 2006). 

National Parks like Denali, Great Smoky Mountains, and Acadia have invested in the use of 

other modes of transportation for visitors to experience the park like shuttle systems. Parks that 

implement these systems have found mixed results. For example, some visitors of the Great 

Smoky Mountains National Park opposed the system because they felt it takes away their 

freedom (Youngs, 2006). The freedom to drive oneself is especially important to visitors who 

feel driving for pleasure on scenic roads is a part of the National Park experience (Hallo & 

Manning, 2009). Even in daily life people have been known to go out of their way in order to 

take a scenic route (Alivand et al., 2014). In Acadia the Ocean Drive Corridor is one of these 

scenic routes. The visitor experience on this stretch of road is affected by the number of cars in 

the driver's line of sight (Hallo & Manning, 2009). One way to increase visitor experience is by 

reducing traffic within the parks. 
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2.3.2 Visitors and Occupancy 

 Other National Parks struggle with overcrowding and traffic congestion. To make visits 

more enjoyable they have created ways to manage congestion. One method is a reservation 

system that regulates traffic flow. For example, Yosemite National Park, Muir Woods National 

Monument, and Haleakala National Park have all created successful reservation systems. After 

comparing these systems certain policies stand out.  

 

2.3.3 Muir Woods Reservation System 

 Muir Woods National Monument in California has seen a drastic 30 percent increase in 

visitors between 2006 and 2016 (National Parks Service, 2017). To decrease crowding and 

traffic congestion a reservation system was created. Reservations for both parking and shuttles 

are required for all guests. Shuttles pick up visitors from the parking lot and bring them to the 

entrance of the monument. Visitors are able to make a reservation ninety days in advance. Same-

day reservations are also available. There is an eight-dollar car reservation fee and a three-dollar 

shuttle fee for visitors older than sixteen (Parking and Shuttle Reservations, 2017). Visitors will 

be emailed a unique barcode as their pass which they must either download or print prior to 

arrival (Park Reports Success at Muir Woods, 2019). Some locals are not happy with the 

implementation, saying that they have not been involved with the process (Braden Cartwright, 

2019) However, the reservation system limiting access to the park has been deemed a success, 

allowing more people to enjoy Muir Woods (David Flynn, 2020). 

 

2.3.4 Yosemite Reservation System 

 Yosemite National Park also experiences overcrowding and traffic congestion. A 

reservation system was implemented to correct these issues. The current reservation system 

requires visitors to make a thirty-five-dollar reservation prior to arriving at the park (Yosemite 

National Park, 2017). Visitors must show proof of reservation and matching ID before entering. 

Prior to the Covid-19 Pandemic, these reservations were valid for seven consecutive days of 

unlimited entrance (Entrance Reservations, 2021). Currently, the passes are valid for three 

consecutive days. If spending the night, the pass will last for the duration of stay (National Park 

Service, 2021). This allowed more passes to be sold and more visitors to experience Yosemite 

National park during the pandemic.  

 

2.3.5 Haleakalā Reservation System 

 Haleakalā National Park is a popular place to see the sunrise on the island of Maui, 

Hawaii. This popularity led to a parking reservation system during sunrise hours. Reservations 

can be made 60 days in advance with a $1 reservation fee (Haleakala National Park, 2021). The 

park entrance fee is separate and paid on the day of the visit. The Sunrise reservation allows 

visitors to enter between 3:00 a.m. and 7:00 a.m. on the reserved day. Visitors must display the 

printed reservation on their dashboard and present a matching photo ID to enter. Once visitors 

enter the park, they will be directed to one of four parking lots. Parking in a specific lot is not 

guaranteed, and spots are first come first serve (National Park Service, 2021).  

 

2.3.6 Reservation System Comparisons 

 The systems at Muir Woods National Monument, Yosemite National Park, Haleakalā 

National Park serve as models for other national parks (Park Reports Success at Muir Woods, 
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2019)(Yosemite National Park, 2017)(Haleakala National Park, 2021). The chart below shows 

each system’s features. 

 

Figure 2.2 

Reservation System Comparison Chart 

 Models 

 Muir Woods Yosemite Haleakalā  

Cost of reservation 8$ 35$ 1$ 

Earliest availability (days) 90 7 60 

Shuttle availability Yes (3$) Yes (free) No 

Proof of reservation Barcode  Proof of reservation and 

matching ID 

Printed proof of 

reservation and 

matching ID 

 

2.4 Acadia National Park 

Maine has a National Park on its coast: Acadia National Park. Car travel is the leading 

mode of transportation around the park due to the convenience of an extensive road network. The 

core of this network is Park Loop Road, a 27-mile road that wraps around eastern Acadia (Park 

Loop Road - Acadia National Park, n.d.). Park Loop Road is a busy road, and therefore easily 

congested. The congestion can cause pollution and negatively affects visitors which contradicts 

the National Park Services third goal (A Call, 2016, p.8-22). Visitors have other options to move 

around the park including shuttle, foot and bike. The Island Explorer Shuttle service also 

transports visitors throughout the park. Shuttles visit locations every 30 minutes (Route 3, 2021). 

Approximately six-hundred-thousand visitors use this shuttle system each year ('Nightmare' 

Sand, n.d.).  
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Figure 2.3 

Map of Park Loop Road 

 

In 2020,  Acadia was the 8th most visited National Park in the country (Visitation 

Numbers, 2021). The park received more than 2 million visitors. The majority of these visits 

occurred in a four-month span between July and October ("Stats Report Viewer", 2021). Records 

indicate August had the highest average number of cars entering the park per month over the last 

ten years at 72,189 vehicles. From 2017 to 2019, the park received an average of 753,000 visitors 

in July, 760,000 in August, and 600,000 in September ("Stats Report Viewer", 2021). Within 

those same years, Yellowstone National Park received on average 946,000 visitors in July, 

850,000 visitors in August, and 686,000 in September ("Stats Report Viewer", 2021). 

Yellowstone National Park has a net area of 2.22 million acres as compared to Acadia’s 49,075 

acres. During its busiest months, Acadia receives between 79% and 89% of Yellowstone’s 

visitors while occupying 2.25% of its area. The data shows that Acadia has higher visitor 

densities than other National Parks. These visitor densities lead Acadia to have congestion 

issues. 
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2.5 Acadia Traffic Alternatives 

2.5.1 Plans of Action 

 Due to increased traffic and visitor displeasure, Acadia began developing the  Final 

Transportation Plan/Environmental Impact Statement (Acadia National Park Final 

Transportation Plan Environmental Impact Statement, 2019). This document outlines alternatives 

to reduce traffic. Acadia stated, “These alternatives are designed as three distinctly different 

approaches that address how and when visitors would access different popular destinations in the 

park” (Acadia National Park Final Transportation Plan Environmental Impact Statement, 2019).  

 

Figure 2.4 

Transportation Plan Breakdown 

Alternative Plans of Action 

Alternative A: No Actions This plan requires no action, the park will 

continue to operate as it normally does.  

Alternative B: Site Management The park would manage the number of cars on 

Ocean Drive, possibly by a reservation system 

during peak season, as well as eliminating 

parking along the Park Loop Road and 

increasing the use of the Island Explorer.  

Alternative C: Corridor Management The Park would create two entrances to the 

park for peak times while all other existing 

entrances would be exits as well as creating a 

reservation system for Park Loop Road and 

Cadillac Mountain during peak hours.  

Alternative D: Park Loop Road Management The park would require visitors to use public 

transportation during the peak season on Park 

Loop Road and during the shoulder seasons 

private vehicles will be allowed but the 

number allowed will be controlled.  

 

  

 The implementation of reservation systems are included in Alternatives B-D (Acadia 

National Park Final Transportation Plan Environmental Impact Statement, 2019). A reservation 

system has been successfully implemented at Cadillac Mountain. The park currently lacks the 

visitor behavior and traffic mobility information needed for a reservation system in other areas. 

 

2.5.2 Cadillac Mountain Reservation System 

 The Cadillac Mountain Summit is a popular location in Acadia. It is the highest point 

along the North Atlantic seaboard, and the first place in the United States to see the sunrise 

between October and March (Hartford, n.d.). People travel from across the country to see this 
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sunrise. Most visitors drive their cars to the top of the mountain (National Park Service, n.d.). 

Cadillac’s popularity often causes crowding during the park's peak season. A reservation system 

has been put in place to control traffic, and to allow visitors easier access.  
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Figure 2.5 

Sunrise From Top of Cadillac Mountain 

 
  Currently, only Cadillac Mountain has a parking reservation system. Reservations at 

Cadillac Mountain only occur during the peak season. (National Park Service, n.d.). Thirty 

percent of the spots are available ninety days beforehand. The remaining spots become available 

two days before. The reservations are split into two times: sunrise and daytime (Acadia National 

Park, 2021). These dictate entry time, but not departure time. People can reserve one daytime 

spot per day. However, visitors can only make one sunrise reservation per week. All reservations 

have a six-dollar fee and give the user a QR code for confirmation (Acadia National Park 

Vehicle Reservations). Before entering the Summit road, visitors must download or print proof of 

reservation. Individual spots are first come first serve.  
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Figure 2.6 

Map of Acadia With Marker at Sand Beach 

  
 

2.6 Sand Beach 

2.6.1 Sand Beach 

 Sand Beach, located off the Ocean Drive Corridor of Park Loop Road, stretches 290 

yards along the eastern side of Mount Desert Island (Hartford, G.A., n.d.). Visitors are permitted 

to swim in the frigid water or relax on the beach. Visitors also have access to public restrooms 

and changing rooms near the parking lot. From the parking lot there are also three trailheads 

nearby. 

Sand Beach’s popularity leads to congestion in its parking lot and the surrounding road. 

The Sand Beach Parking Lot offers free parking with 101 parking spaces including handicap 

accessible spots. The parking lot stays open for 24 hours, but the busiest times occur between the 

hours of 8 a.m. and 4 p.m. (Parking, 2020). On average, the parking spaces at Sand Beach will 

fill up by 9 a.m., according to (NPS) reports (Parking, 2020). The Final Transportation Plan 

presented by Acadia National Park states visitors have permission to park in the right lane of 

Park Loop Road. The right lane often gets filled up during the peak season (July-August) when 

the Ocean Drive Corridor parking lots reach capacity (Acadia National Park Final Transportation 

Plan Environmental Impact Statement, 2019). 
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Figure 2.7  

Average Sand Beach Traffic Over the Last Ten Years (NPS, 2020) 

 
2.6.2 Pilot Reservation System at Sand Beach 

 In October of 2020 Acadia ran a two-week pilot test of their reservation system at 

Cadillac Mountain and the Ocean Drive Corridor. The test was successful at Cadillac Mountain 

but a nightmare all along the Ocean Drive Corridor, specifically at Sand Beach ('Nightmare' 

Sand, n.d.). During the test period, a reservation was required to enter the Ocean Drive Corridor 

from 7 a.m. to 5 p.m., but the reservation had no exit time (Schreiber, 2020). Reservations had to 

be made online in advance of arrival. Visitors were required to show proof of reservation to park 

at both Sand Beach and Cadillac Mountain (Schreiber, 2020).  

 The first issue with the Ocean Drive Corridor Reservation System was that people did 

not know a reservation was required. Acadia tried to spread the word that a reservation was 

needed through posts made on their social media pages, and rack cards distributed to nearby 

hotels and visitor centers. These methods were insufficient, and many people arrived without a 

reservation (Schreiber, 2020). If a visitor arrived with no reservation, they were not permitted to 

enter and directed down the Schooner Head Road. This usually calm residential road became 

impassable with the traffic from the park. Inhabitants of the road were concerned by the gridlock 

and speeding of the redirected traffic ('Nightmare' Sand, n.d.).  

 One main issue with the Ocean Drive Corridor Reservation System was the method of 

showing the reservation. Many visitors were unable to show their reservations when they arrived 

at the Ocean Drive Corridor. The reservation system gave visitors the option to display their 

reservations on their cell phones. Unfortunately, cell reception at the entrance to the Ocean Drive 

Corridor is almost unusable. This prevented visitors from showing proof of reservation causing 

them to be turned away.The visitors who were turned away took the same route as those with no 

reservation, adding to the traffic on Schooner Head Road ('Nightmare' Sand, n.d.). This 
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observation from the pilot test shows that Acadia National Park needs to ensure reservations can 

be easily shown at the Sand Beach entrance.  
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3.0 Methods 

 

Our project goal was to understand the challenges and restrictions of parking at Sand 

Beach and provide recommendations on how to alleviate traffic issues. We did this through the 

completion of our two objectives: 

1. Identify trends in the current traffic at Sand Beach and Ocean Drive Corridor 

2. Explore and determine trends in the opinions and experiences of Sand Beach visitors on 

traffic congestion and possible alternatives  

 

3.1 Identify Trends in the Current Traffic 

The first objective was to identify trends in the traffic and parking in and around the Sand 

Beach Parking Lot. We identified trends in the traffic through the collection and analysis of 

traffic data.These trends were turnover rate, times of full capacity, and reason for parking. Three 

data collection methods were used to gain a comprehensive understanding of Sand Beach’s 

traffic: In-person monitoring, Camera monitoring, and Streetlight Insight®️. This data will help 

provide Acadia with useful recommendations. 

 

3.1.1 In-person Monitoring 

 In-person monitoring was used to collect data on the length of stay of cars parking on the 

road outside the Sand Beach Parking Lot. This was done in eight hour shifts over the course of 

five weeks. During this time, over 1500 cars were monitored. These shifts began as early as 6 

a.m. and went as late as 7 p.m. Three team members were stationed along the road to monitor 

zones which consisted of 10-20 cars each. These zones are shown below in Figure 3.1. The entry 

and exit times of the cars were recorded. Using these times we calculated the duration of the 

car’s stay. All data collected was placed into a spreadsheet. Here we counted the total number of 

data points entered, tallied the total number of entrances and departures by time of arrival, and 

calculated the durations of stay by time of arrival. These values were then converted to 

percentages relative to the total. 
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Figure 3.1 

Road Monitoring Zones 

 
 

3.1.2 Camera Monitoring 

 Additionally, we placed seven cameras in the Sand Beach Parking Lot and secondary lot. 

The six main lot cameras were placed so that each row had two cameras observing it. Each one 

was pointing towards opposite sides of the row. Their positions are shown in Figures 3.2 and 3.3. 

All of the cameras were set on Time-lapse, taking pictures at set intervals of one minute. These 

cameras were used continuously for a five week period. In total, over 132,000 pictures were 

taken allowing us to determine the duration of stay for about 6700 cars. The pictures were 

analyzed by seeing when cars entered and exited specific parking lots. All of the data collected 

was placed into a spreadsheet where the aforementioned methods were applied.  
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Figure 3.2 and 3.3 

Sand Beach Parking Lot Camera Coverage and Sand Beach Auxiliary Lot Camera Coverage 

  
 

3.1.3 Streetlight Analysis 

 Our third method used to collect data was Streetlight. Streetlight is a data analysis tool 

that uses data collected from GPS location on phones to determine trends in traffic behavior. In 

Streetlight, the user can create a polygon zone or line gate. Polygon zones monitor the cars that 

pass through and stay in the zone. Line gates monitor cars that pass through specialized zones 

(For more information see Appendix C). To collect information, we began by setting up a series 

of zones and gates. The zones corresponded with the parking lots that we monitored through 

cameras. The gates were set up along the road sections that we believed were relevant. 

Relevance was determined by proximity to Sand Beach. We created approximately twenty zones, 

spanning about two and a half miles, for analysis. These road sections in particular stretched 

between the entrance station and the end of the last monitored lot. These zones and road segment 

gates allowed us to conduct a series of Streetlight analyses.  

 We primarily used Modular and Segment analysis. Modular analysis was conducted in 

our parking lot zones. The modular analysis gave us information on the activity within the 

parking lot zone and the origin-destination information. The activity information was  our 

primary focus. It provided us with duration of stay, time of day, and trip length. Segment 

analysis was conducted on our road segment gates. Using this, we collected similar information 

to the modular analysis, but for road segments. Some of the most important information collected 

was the duration visitors were parked and times of day the lot was full. Streetlight does not use 

real time data so the trends that were found are from 2018 through 2020. The data collected 

through Streetlight was used to provide Acadia with information regarding traffic patterns 

around Sand Beach. 
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3.2 Identify Trends in Opinions and Experiences 

 The second objective was to identify trends in visitors’ opinions and experiences on  

traffic congestion and possible alternatives. We focused on those parked in and around the Sand 

Beach lot. The information needed to identify trends in opinions and experiences was obtained 

through questionnaires (Williams, 2003)). These questionnaires were administered using the 

Brew Survey app. Responses were coded for patterns and common themes. These patterns and 

themes will help Acadia develop a viable traffic solution. 

 

3.2.1 Sand Beach Questionnaires 

Qualitative data on visitor opinions at Sand Beach was gathered through questionnaires. 

These questionnaires allowed us to record participants’ responses for our multiple-choice and 

free-response questions. We were interested in five main topics: 

1. The current traffic at Sand Beach 

2. Experience with the functioning Cadillac Mountain reservation system 

3. A possible Sand Beach reservation system 

4. Alternative transportation methods 

5. Acadia’s communication with visitors 

The third topic was especially important as it pertains to the fourth alternative of the 

Transportation plan that would eliminate personal vehicles in the park. Some questions that were 

included in the questionnaire are as follows: 

- Did traffic affect your arrival time to Sand Beach? 

- Do you think a reservation system would help reduce traffic at Sand Beach? 

- Are you aware of the Island Explorer shuttle system? 

The full questionnaire for visitors parking at Sand Beach can be seen in Appendix B. We were 

able to collect 524 questionnaires in our time we were giving them out. The collected free-

responses were coded to determine visitor reception to the Island Explorer and Cadillac 

Mountain Reservation System (Williams, 2003). The questionnaires were administered by team 

members in the Sand Beach parking Lot.  

 

3.2.2 Questionnaire Response Coding and Analysis 

After the questionnaires were conducted, we coded the free-responses. Coding is the 

process by which questionnaire responses are labeled, organized, and analyzed (Williams, 2003). 

The responses were exported from Brew Survey into Microsoft Excel. This allowed each set of 

responses to be viewed in an organized grid. Next the responses were categorized and tallied. 

From there, we determined the most and least common responses for important metrics. These 

metrics included but were not limited to: opinions on current Sand Beach Traffic, purpose for 

visiting the Sand Beach rest area, and awareness and willingness to use the Island Explorer 

Shuttle. This information advises Acadia on how visitors currently view traffic and reservation 

systems and informs them on how visitors would like to see certain problems be resolved or 

solutions implemented. 
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4.0 Results and Discussion 

 

 In this section we will present and discuss our results. This includes data gathered 

through in-person and camera monitoring, streetlight and questionnaires. It should be noted that 

due to time constraints with in-person monitoring, we chose not to record certain data points. 

This will cause some of our related Right-hand parking data not to equal a total 100%. We have 

found trends in visitor destinations in the Ocean Drive Corridor, duration of stay around Sand 

Beach and visitor opinions of the Island Explorer. 

 

4.1 Most People Entering the Ocean Drive Corridor Aren't Going to Sand Beach 

 Our first key finding is that people entering the Ocean Drive Corridor tend to not go to 

Sand Beach. The information for this finding was gathered using monitoring, streetlight, and 

questionnaires. These methods showed us that more than half of people do not stop while going 

through the Ocean Drive Corridor, and the majority of those that do stop do not visit Sand 

Beach.  

 

4.1.1 Where Do People Go  

 The first component of our finding mentioned above is that the majority of people 

entering the Ocean Drive Corridor do not stop. This data was obtained through Streetlight and is 

displayed below in Figure 4.1. 

 

Figure 4.1 

Vehicle First Destination at Ocean Drive Corridor Distribution 

 
Figure 4.1 shows that 52% of visitors continue along the Ocean Drive Corridor without 

stopping. The data collected here has a massive implication; over a third of people that enter the 

Ocean Drive Corridor do not park at all. We were also able to determine the percentage of cars 

that stay on the Park Loop Road after making one stop in the Ocean Drive Corridor. Streetlight 

Data shows that 70% of cars turn off of the Park Loop Road at the Otter Cliff Exit. This matches 

the on-the-ground data we briefly collected. Our on-the-ground data produced 71% of people 

who remained on the Park Loop road, the rest turned off. We have also found that 94% of people 
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leave the Park Loop Road after parking at the Sand Beach Lot with only a small 3% of people 

parking again at Thunder Hole.  

A factor that impacts whether a reservation system will work is visitor destination. 

Understanding visitors’ destination after they park can help Acadia mold a reservation system to 

their movements. We collected data on this using Streetlight and questionnaires. The results are 

shown in Figures 4.2 and 4.3. 

 

Figure 4.2 

Streetlight Analysis of Visitor Destination From Sand Beach Parking Lot 
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Figure 4.3 

Questionnaire Results of Visitor Destination From Sand Beach Parking Lot 

 
 

 The hard data presented by Figure 4.2 shows that only 31% of visitors that park at the 

Sand Beach Lot actually visit the beach. Instead they tend to go hiking on the surrounding trails 

like Ocean Path, Great Head, and Beehive. The data in Figure 4.3 corroborates the Streetlight 

analysis with in-situ data. Through questionnaires we found that out of the 524 visitors 

questioned, 65% were going hiking, while only 27% were going to Sand Beach. Both of these 

results corroborate the finding that most people entering the Ocean Drive Corridor aren’t visiting 

Sand Beach. 

4.2 Sand Beach Visitors Arrive Constantly and Leave Quickly 

 Our second key finding is that visitors parking near Sand Beach do not park for very 

long. Our assumption was that people parking in the area were staying for long periods, causing 

traffic to back up into the road and the Right-lane parking to fill up for over a mile. According to 

the data collected, this is not the reason for these effects.  

 

4.2.1 Durations of Stay 

 The basis for this finding comes from our camera and in-person monitoring data. These 

datasets revolved around three metrics. The first two were times of arrival and departure. These 

two times were then compared to find our third key metric: duration of stay. The following 

graphs depict the durations of stay for the Sand Beach Parking Lot and Right-hand parking. 
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Figure 4.4 

Durations of stay for cars parked in the Sand Beach Lot 

 
 

Figure 4.5 

Durations of Stay for Cars in Right-Hand Parking 

 
These sets of data are the primary basis for our finding. The Sand Beach Parking Lot data 

shows over 25% of vehicles do not park for longer than 30 minutes. Additionally, over 67% of 

vehicles in the lot stay for less than two hours. The Right-hand parking data shares this trend, but 

to a lesser extent. It shows that 19% of visitors park 30 minutes or less, and 54% park two hours 

or less. Combined this means that 22% of vehicles park for 30 minutes or less, and 60% of 

vehicles park for less than two hours. 
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4.2.2 Times of Arrival 

 Our second finding is further supported by our arrival time data. In addition to our 

monitoring methods, Streetlight was also used to derive these times of arrival for both the Sand 

Beach Lot and Right-hand parking. These datasets are shown comparatively below in Figures 4.6 

and 4.7. 

 

Figure 4.6 

Arrival Times of Parked Cars in the Sand Beach Parking Lot 

Figure 4.7

Arrival Times of Cars in Right-Hand Parking
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It is important to note that the key takeaways from these graphs are not the individual 

values but the overall trends of arrival. The Sand Beach data shows that visitors are continuously 

parking in the lot after 6 a.m. The Right-hand parking data shows a similar trend beginning at 9 

a.m. Logically, the only way cars can be continuously arriving at these locations is if spots are 

becoming available at a similar rate. This data further suggests that visitors do not park very 

long. 

 

4.2.3 Preferred Duration of Stay 

 The final piece of supporting data comes from our questionnaires. One of the questions 

we asked relating to a reservation system was how long visitors would park with a reservation. 

The breakdown of these responses is shown below in Figure 4.8. 

 

Figure 4.8 

Preferred Duration of Stay 

 
 Our questionnaire data shows that 60% of visitors would make a reservation for between 

only one to three hours. This data further corroborates our finding that people parking near the 

Sand Beach Parking Lot do not stay for very long. 

 

4.3 People Are Willing to Use a Reservation System 

 Our questionnaires also produced another finding: people are willing to use a reservation 

system. In addition to duration of stay, we also included questions regarding parking at the Sand 

Beach Parking Lot. The most important of these questions was whether they would be willing to 

make a reservation in order to park at the Sand Beach Parking Lot. Our response data showed 

that 80% of visitors would in fact be willing to make a reservation in order to park at Sand 

Beach. Of those who were unwilling, we asked why they wouldn’t be willing to make a 

reservation. The two most popular answers were that they considered the process restrictive to 

visitors and that it wasn’t worth it to park at Sand Beach. All of these responses are shown below 

in Figure 4.9. 
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Figure 4.9 

Visitors’ Reasons Against a Sand Beach Reservation System 

 
Another question regarding parking at Sand Beach was how much they thought a parking 

spot at the Sand Beach Parking Lot should cost. The results from this data are shown below in 

Figure 4.10.  

 

Figure 4.10 

Visitor Preferred Value of Parking 

 
 As shown above, we found that 44% of visitors would be willing to pay either five or six 

dollars in order to reserve a parking spot at the Sand Beach Parking Lot. The second highest 

response was 10 to 14 dollars at 22%. This suggests that most visitors would be most willing to 

pay a lower cost for parking near Sand Beach.  
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4.4 Island Explorer is a Viable Option for People Visiting the Ocean Drive Corridor 

The Island Explorer is a mobility option that can greatly help the National Park. Data 

acquired through questionnaires shows that 42% of people were unaware of the Island Explorer. 

Meaning only a narrow majority were aware of the shuttle system. However, when asked if they 

were willing to use the Island Explorer instead of their own car, 72% of all responses said they 

were willing. Of the 28% of people that said they were not willing to use the Island explorer, 

52% said it was because they wished to have independence while visiting the park. An additional 

22% said it was because they had an alternative mode of transportation and 21% said no because 

they had pets with them. Acadia has already seen the fact that when people are aware of the 

Island Explorer more people use it, “In Acadia, an optional shuttle began operation in 1999, with 

ridership increasing by 75 % over a 2-year period as visitors became more aware of the free 

shuttle service.”(Mace et al., 2013) Through the same research, it was found that overtime people 

become more receptive to Shuttle systems and the decrease of overcrowding it provides. 

 

4.5 Discussion 

 Our main research objective was the feasibility of a reservation system at the Sand Beach 

Parking Lot. According to our questionnaire data, 80% of visitors would be willing to use such a 

system. This sets a precedent for the implementation of a pilot reservation system. The following 

sections of this chapter elaborate on our above findings and relate them to different components 

of such a reservation system. 

 

4.5.1 Discussion of Visitor Destination 

One of our key findings was that the majority of people parking at the Sand Beach Lot 

are there for hiking rather than Sand Beach. Most of the trails these hikers take can be accessed 

from other locations and parking lots seen in Figure 4.11. The unnecessary parking at the Sand 

Beach Parking Lot raises visitor density. High visitor density can make for an unpleasant visitor 

experience (Vistad & Vorkinn, 2012). A large amount of foot traffic occurs in the Sand Beach 

Lot and Ocean Drive Corridor. The issue of overcrowding stems from hikers parking near or in 

the Sand Beach Lot and using the same space as beach goers.This is where the overall 

experience for both beach users and hikers can diminish. On the trails hikers are free to pass 

others or slow down to let others pass them, essentially meaning hikers can go at their own pace. 

Unlike hikers, beach users are limited to the same area as other visitors for their stay on the 

beach. An ideal spot on a beach is away from other people, but with a small shared area and high 

visitor density the overall beach experience can go down quickly. In a study done in Telašćica 

park in Croatia both beach users and hikers were asked through questionnaires to rate how 

overcrowded the area was and how it affected them. Beach users were reporting both higher 

crowding and disturbance to the crowding than hikers (Klanjšček, 2018). This shows that, 

without a way to regulate people parking at the Sand Beach Parking Lot, beach-goers’ 

experience may be negatively affected. 

Another important finding was that the majority of people do not stop in the Ocean Drive 

Corridor. The Ocean Drive Corridor is one of the scenic roads in Acadia. Many visitors who 

come to this location come to experience the scenery through recreational driving (Hallo & 

Manning, 2009). From conversations with park personnel, we learned that people planning to 

just drive through the corridor didn’t make parking reservations during the 2020 pilot test. 

Similarly, in Yosemite National Park visitors show up without a reservation and are allowed to 

drive directly through the park as long as they do not stop (Entrance Reservations, 2021). We 
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believe this is one of the reasons the pilot reservation system in 2020 inadvertently created more 

traffic congestion. The majority of drivers don’t stop in the Ocean Drive Corridor and do not 

visit Sand Beach. It may still be seen as a major location, but it does not have as much traffic as 

one might expect. This may require a new approach to the region, making it more holistic than 

focusing just on the importance of Sand Beach. 

 

Figure 4.11 

Trail Map of Hikes Near Sand Beach 

 
 

4.5.2 Discussion of Parking Turnover 

Our duration of stay data also has significant implications. The majority of cars staying 

for two hours or less suggests that the Sand Beach Parking Lot and nearby Right-hand parking 

have high turnover rates. This would contribute to the traffic congestion along Park Loop Road. 

We believe that the constant flow of cars stopping to find, enter, or exit a spot along the road can 

create backups for drivers behind them. These backups can be expected since cars that park in 

the right hand lane are required to parallel park (Yousif & PhD, 1999). The action of parallel 

parking takes longer to complete than angled parking. Parallel parking also required the driver to 

block or reduce the driving area which can affect the ability of cars to pass. The blocking of the 

road can cause a bottleneck which increases traffic while the driver is parking (Yousif & PhD, 

1999). Based on the high turnover rate of the right hand lane, this blockage of traffic happens 

frequently. Knowing the duration of stays helps understand the traffic and how to control it. The 

high turnover rate means that the traffic is caused by the large amounts of cars coming into the 

area every hour rather than because the parking spots are always filled. This means that to 

properly control the traffic problem the amount of visitors coming each hour could be controlled 

by evening out the spread or by directly limiting how many can come in (Acadia National Park 

Final Transportation Plan Environmental Impact Statement, 2019). 

Controlling or restricting traffic in order to alleviate systemic stress can be done. Traffic 

restrictions can be used to reduce the number of cars during peak hours, decrease air pollution, 

and increase use of public transportation (Rivera, 2021). Restrictions can also make non-local 

visitors flexible in the routes they take or shift visitors away from problematic destinations 
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altogether (Gundersen et al., 2015). These traffic controls could take many forms, including 

traffic bans or reservation systems. These measures would help alleviate aforementioned 

problems related to high traffic, such as decreased visitor enjoyment, and air pollution. The 

applicability of each of these solutions depend on the circumstances, namely whether or not the 

public would be willing to comply and whether or not alternative transportation methods are 

available.  
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5.0 Recommendations 

 

5.1 Park Recommendations 

5.1.1 Pilot Reservation System 2.0 

 Our key recommendation for Acadia National Park is the implementation of a new pilot 

reservation system located only at the Sand Beach Parking Lot. Reservations should be checked 

at the Sand Beach Parking Lot Entrance instead of the Entrance Station. This would disrupt 

traffic on the Ocean Drive Corridor less. We also recommend the length of the reservations be in 

two hour time blocks, with both an entrance and exit time. Reservations would be required from 

6 a.m. until 8 p.m. This would be different from the all day Cadillac Mountain Reservations and 

the previous pilot test reservations. This comes from our finding that 69% of visitors stay for two 

hours or less. Since 46% percent of people would be willing to pay between five and nine 

dollars, and the median is six dollars, we recommend the reservations cost six dollars.  

 

5.1.2 Increased Island Explorer Advertisement 

 Our second recommendation we have is for the park to increase advertisement of the 

Island Explorer. We found that 42% of visitors are unaware of the Island Explorer, but 72% of 

all visitors were willing to use this service instead of their car. If visitors were made more aware 

of this free park service it could lead to fewer cars in the park resulting in less traffic congestion. 

Increased use of the Island Explorer would also aid any reservation system put in place.  

 

5.2 WPI Recommendations 

5.2.1 Island Explorer Study 

 We recommend that WPI does a future project focusing on the Island Explorer Shuttle 

System. We believe that public transportation could be the future for Acadia National Park’s 

traffic solutions. However, for this to be the case, a study must be done to check the current 

viability of the Island Explorer to complete such an action. Research could be done in areas such 

as: amount of people in each bus, efficiency of current routes, or possible other routes. 

 

5.2.2 Economic Impact Study of Closing the Park Loop Road to Private Vehicles 

 Our next recommendation for future WPI projects is the study of the economic impact of 

closing the Park Loop Road to private vehicles. This is based on one of the options in the Acadia 

National Park action plan, which suggests this exact thing. By studying the economic impact, 

future research could provide Acadia National Park with the information necessary to make 

educated steps in this direction. This study would span the economic impacts on Acadia National 

Park as well as local businesses, specifically during the summer tourist season.   

 

5.2.3 Similar Studies at Other Popular Locations 

 Our research focused on traffic patterns and mobility analysis of the Ocean Drive 

Corridor, specifically focused around the Sand Beach Parking Lot. We are suggesting further 

studies to be done at other popular locations in the park. The next prominent location could be 

the Jordan Pond area as it receives a large percentage of the park’s visitors. Other locations could 

be Bass Harbor Lighthouse, Sieur de Monts Spring/Nature Center, or Hulls Cove Visitor Center. 

These studies would focus on learning more about the traffic in the area and providing 

recommendations to the park on ways to help relieve traffic and parking problems.  
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5.2.4 Communication Study 

 The final recommendation of future study we are giving to WPI is for a study of the 

communication between Acadia National Park and its visitors. We are suggesting research be 

done on the best ways for Acadia National Park to communicate with visitors, and ways to 

improve the communication. This would cover announcements through the website and social 

media, but would also include communication of other information through maps and signs. 

Anecdotally we found people wanted better maps and signs for the park to help them navigate to 

the trails they wanted to go on. Further study would help determine the best ways for Acadia to 

improve its communication with visitors.  

 

  



31 

 

Works Cited 

Acadia National Park Vehicle Reservations - Fees. (2021). Recreation.Gov. Retrieved April 

23, 2021, from https://www.recreation.gov/timed-entry/400000?tab=fees  

Alivand, M., Hochmair, H., & Srinivasan, S. (2015). Analyzing how travelers choose scenic 

routes using route choice models. Computers, Environment and Urban Systems, 50, 41–

52. https://doi.org/10.1016/j.compenvurbsys.2014.10.004 

APTAAdmin. (n.d.). Public Transportation Facts. American Public Transportation 

Association. Retrieved July 22, 2021, from http://www.apta.com/news-

publications/public-transportation-facts/ 

Arnott, R., & Small, K. (1994). The Economics of Traffic Congestion. American Scientist, 

82(5), 446-455. Retrieved June 23, 2021, from http://www.jstor.org/stable/29775281 

Barakian, S., Golias, P., Zhang, Z., & Kirsh, J. (2020). Preparing for the Implementation of 

a Vehicle Reservation System in Acadia National Park. : Worcester Polytechnic Institute. 

Retrieved April 22, 2021, from 

https://digital.wpi.edu/concern/student_works/8336h4753?locale=en  

 

Bergstrom, J. C., Stowers, M., & Shonkwiler, J. S. (2020). What Does the Future Hold for 

U.S. National Park Visitation? Estimation and Assessment of Demand Determinants 

and New Projections. Journal of Agricultural and Resource Economics, 45(1), 38–55. 

https://doi.org/10.22004/ag.econ.298433 

Boquet, Y. (2019). BRT in the Philippines: A Solution to Manila and Cebu Traffic 

Problems? IOP Conference Series: Earth and Environmental Science, 338, 012005. 

https://doi.org/10.1088/1755-1315/338/1/012005 

 Carrico, A., Padgett, P., Vandenbergh, M., Gilligan, J., & Wallston, K. (2009). Costly 

myths: An analysis of idling beliefs and behavior in personal motor vehicles. Energy 

Policy, 37(8), 2881-2888. 

Cartwright, B. C. (2019, December 18). Park reports success at Muir Woods. The Point 

Reyes Light. Retrieved April 23, 2021, from https://www.ptreyeslight.com/article/park-

reports-success-muir-woods  

Deng, L. (2014). Deep Learning: Methods and Applications. Foundations and Trends® in 

Signal Processing, 7(3–4), 197–387. https://doi.org/10.1561/2000000039 

 

Designing for Parking, Fan Traffic at Spectator Venues—Athletic Business. (n.d.). Retrieved 

April 23, 2021, from https://www.athleticbusiness.com/more-news/designing-for-

parking-and-fan-traffic-at-spectator-venues.html 

Entrance Reservations - Yosemite National Park (U.S. National Park Service). (2021, April 

21). National Park Service. Retrieved April 23, 2021, from 

https://www.nps.gov/yose/planyourvisit/reservations.htm  

https://www.recreation.gov/timed-entry/400000?tab=fees
https://doi.org/10.1016/j.compenvurbsys.2014.10.004
https://doi.org/10.1016/j.compenvurbsys.2014.10.004
http://www.apta.com/news-publications/public-transportation-facts/
https://digital.wpi.edu/concern/student_works/8336h4753?locale=en
https://doi.org/10.22004/ag.econ.298433
https://doi.org/10.22004/ag.econ.298433
https://doi.org/10.22004/ag.econ.298433
https://doi.org/10.1088/1755-1315/338/1/012005
https://doi.org/10.1088/1755-1315/338/1/012005
https://doi.org/10.1088/1755-1315/338/1/012005
https://www.ptreyeslight.com/article/park-reports-success-muir-woods
https://www.ptreyeslight.com/article/park-reports-success-muir-woods
https://doi.org/10.1561/2000000039
https://doi.org/10.1561/2000000039
https://www.athleticbusiness.com/more-news/designing-for-parking-and-fan-traffic-at-spectator-venues.html
https://www.athleticbusiness.com/more-news/designing-for-parking-and-fan-traffic-at-spectator-venues.html
https://www.athleticbusiness.com/more-news/designing-for-parking-and-fan-traffic-at-spectator-venues.html
https://www.nps.gov/yose/planyourvisit/reservations.htm


32 

 

Flynn, D. F. & County of Marin. (2020, September 24). Sustainability Planning Update 

Coming for Muir Woods. County of Marin. Retrieved April 23, 2021, from 

https://www.marincounty.org/main/county-press-releases/press-releases/2020/dpw-

muirwoods-092420  

Gundersen, V., Mehmetoglu, M., Inge Vistad, O., & Andersen, O. (2015). Linking visitor 

motivation with attitude towards management restrictions on use in a national park. 

Journal of Outdoor Recreation and Tourism, 9, 77–86. 

https://doi.org/10.1016/j.jort.2015.04.004 

Haleakala National Park Summit Sunrise Reservations - Seasons & Bookings. (2021). 

Recreation.Gov. Retrieved April 23, 2021, from  

https://www.recreation.gov/ticket/facility/253731?tab=booking  

Hallo, J. C., & Manning, R. E. (2009). Transportation and recreation: a case study of visitors 

driving for pleasure at Acadia National Park. Journal of Transport Geography, 17(6), 

491–499.  

Harbor, M. A. P. B. 177 B., & Us, M. 04609 P.-3338 C. (n.d.). Motor Roads—Acadia 

National Park (U.S. National Park Service). Retrieved April 21, 2021, from 

https://www.nps.gov/acad/learn/historyculture/motor-roads.htm 

 

Hartford, G. (n.d.). Cadillac Mountain. Retrieved April 5, 2021, from 

https://acadiamagic.com/CadillacMountain.html 

Hartford, G. A. (n.d.). Acadia National Park History. Acadia Magic. Retrieved April 23, 

2021, from https://acadiamagic.com/acadia_national_park.html  

Honour, S. L., Bell, J. N. B., Ashenden, T. W., Cape, J. N., & Power, S. A. (2009). 

Responses of herbaceous plants to urban air pollution: Effects on growth, phenology 

and leaf surface characteristics. Environmental Pollution, 157(4), 1279–1286. 

https://doi.org/10.1016/j.envpol.2008.11.049 

Kaiser, J. (2018). Acadia-The Complete Guide (5th ed.). Destination Press. 

Klanjšček, J., Geček, S., Marn, N., Legović, T., & Klanjšček, T. (2018). Predicting 

perceived level of disturbance of visitors due to crowding in protected areas. PLOS 

ONE, 13(6), e0197932. https://doi.org/10.1371/journal.pone.0197932 

Klugl, F. (2004, January 31). Route decision behavior in a commuting scenario: Simple 

heuristics adaptation and effect of traffic forecast. jasss.org. 

https://www.jasss.org/7/1/1.html.  

Kurauchi, F. (n.d.). Simulation Analysis on the Evaluation of Parking Reservation System. 

Retrieved July 25, 2021, from 

https://www.academia.edu/11953551/Simulation_Analysis_on_the_Evaluation_of_Park

ing_Reservation_System 

https://www.marincounty.org/main/county-press-releases/press-releases/2020/dpw-muirwoods-092420
https://www.marincounty.org/main/county-press-releases/press-releases/2020/dpw-muirwoods-092420
https://doi.org/10.1016/j.jort.2015.04.004
https://doi.org/10.1016/j.jort.2015.04.004
https://doi.org/10.1016/j.jort.2015.04.004
https://www.recreation.gov/ticket/facility/253731?tab=booking
https://www.nps.gov/acad/learn/historyculture/motor-roads.htm
https://www.nps.gov/acad/learn/historyculture/motor-roads.htm
https://www.nps.gov/acad/learn/historyculture/motor-roads.htm
https://acadiamagic.com/CadillacMountain.html
https://acadiamagic.com/acadia_national_park.html
https://doi.org/10.1016/j.envpol.2008.11.049
https://doi.org/10.1016/j.envpol.2008.11.049
https://doi.org/10.1016/j.envpol.2008.11.049
https://doi.org/10.1371/journal.pone.0197932
https://doi.org/10.1371/journal.pone.0197932


33 

 

Li, W., Zhang, X., & Papacostas, C. S. (2012). Analysis of Parking Fee Effect on Travel 

Behavior in a Downtown District. 69–74. https://doi.org/10.1061/40961(319)12  

Mace, B. L., Marquit, J. D., & Bates, S. C. (2013). Visitor Assessment of the Mandatory 

Alternative Transportation System at Zion National Park. Environmental Management, 

52(5), 1271–1285. https://doi.org/10.1007/s00267-013-0164-z 

Manning, R., Lawson, S., Newman, P., Hallo, J., & Monz, C. (2014). Principles of 

Sustainable Transportation in the National Parks. The George Wright Forum, 31(3), 

345–358. 

Merriam-Webster. (2021, June 12). Traffic. Merriam-Webster. https://www.merriam-

webster.com/dictionary/traffic 

Morfoulaki, M., Kotoula, K. M., Myrovali, G., & Aifadopoulou, G. (2017). Calculating the 

Impacts of Alternative Parking Pricing and Enforcement Policies in Urban Areas with 

Traffic Problems. Periodica Polytechnica Transportation Engineering, 45(1), 35–41. 

https://doi.org/10.3311/PPtr.9099 

National Park Service. (2019, March). Acadia National Park Final Transportation 

Plan/Environmental Impact Statement. Retrieved April 22, 2021, from 

https://parkplanning.nps.gov/document.cfm?parkID=203&projectID=58482&documentI

D=94071  

National Park Service. (2011, August). A call to action. Retrieved April 22, 2021, from 

https://www.nps.gov/calltoaction/pdf/directors_call_to_action_report.pdf  

National Park Service. (2016, September). Foundation Document - Acadia National Park. 

Department of the Interior. Retrieved April 22, 2021, from 

http://npshistory.com/publications/foundation-documents/acad-fd-2016.pdf  

National Parks Service. (2017, November 16). Parking and Shuttle Reservations. National 

Parks Service. Retrieved April 9, 2021, from 

https://www.nps.gov/muwo/planyourvisit/reservations.htm#whyparking  

 

National Park Service. (2021, April 8). How will covid-19 effect my visit. National Park 

Service. Retrieved April 11, 2021, from 

https://www.nps.gov/yose/planyourvisit/covid19.htm 

 

 'Nightmare' Sand Beach vehicle reservation system deferred. (n.d.). Acadia National Park 

on My Mind. Retrieved April 16, 2021, from 

https://acadiaonmymind.com/2020/11/nightmare-sand-beach-vehicle-reservation-

system-deferred/  

Noor, S., Hasan, R., & Arora, A. (2017). ParkBid: An Incentive Based Crowdsourced 

Bidding Service for Parking Reservation. 2017 IEEE International Conference on 

Services Computing (SCC), 60–67. https://doi.org/10.1109/SCC.2017.16 

 

https://www.merriam-webster.com/dictionary/traffic
https://www.merriam-webster.com/dictionary/traffic
https://parkplanning.nps.gov/document.cfm?parkID=203&projectID=58482&documentID=94071
https://parkplanning.nps.gov/document.cfm?parkID=203&projectID=58482&documentID=94071
https://www.nps.gov/calltoaction/pdf/directors_call_to_action_report.pdf
http://npshistory.com/publications/foundation-documents/acad-fd-2016.pdf
https://www.nps.gov/muwo/planyourvisit/reservations.htm#whyparking
https://www.nps.gov/yose/planyourvisit/covid19.htm
https://acadiaonmymind.com/2020/11/nightmare-sand-beach-vehicle-reservation-system-deferred/
https://acadiaonmymind.com/2020/11/nightmare-sand-beach-vehicle-reservation-system-deferred/
https://doi.org/10.1109/SCC.2017.16


34 

 

Nordling, E., Berglind, N., Melén, E., Emenius, G., Hallberg, J., Nyberg, F., Pershagen, G., 

Svartengren, M., Wickman, M., & Bellander, T. (2008). Traffic-Related Air Pollution 

and Childhood Respiratory Symptoms, Function and Allergies. Epidemiology, 19(3), 

401–408. 

 

Offline & Online Survey App for Android, iPad, Mobile Survey App. (n.d.). Brew Survey. 

Retrieved May 3, 2021, from https://brewsurvey.com/ 

Parking - Acadia National Park (U.S. National Park Service). (2020, March 6). National 

Park Service. Retrieved April 23, 2021, from https://www.nps.gov/acad/parking.htm  

Park reports success at Muir Woods. (2019, December 18). The Point Reyes Light. 

https://www.ptreyeslight.com/article/park-reports-success-muir-woods 

Perraudin, E., Budzinski, H., & Villenave, E. (2006). Kinetic Study of the Reactions of 

Ozone with Polycyclic Aromatic Hydrocarbons Adsorbed on Atmospheric Model 

Particles. Journal of Atmospheric Chemistry, 56(1), 57–82. 

https://doi.org/10.1007/s10874-006-9042-x 

Ranjan, R. (2019, September 14). Calibration in Machine Learning - Analytics Vidhya. 

Medium.  Retrieved May 9, 2021, from https://medium.com/analytics-vidhya/calibration-

in-machine-learning-e7972ac93555 

Rivera, N. M. (2021). Air quality warnings and temporary driving bans: Evidence from air 

pollution, car trips, and mass-transit ridership in Santiago. Journal of Environmental 

Economics and Management, 108, 102454. https://doi.org/10.1016/j.jeem.2021.102454 

Route 3: Sand Beach. (2021). Island Explorer. Retrieved April 23, 2021, from   

https://www.exploreacadia.com/route3.html  

Schreiber, L. (2020, November 18). Acadia's pilot reservation system gets mixed results. 

Mainebiz. Retrieved April 16, 2021, from https://www.mainebiz.biz/article/acadias-

pilot-reservation-system-gets-mixed-results 

 

Service, N. P. (n.d.). Foundation Document—Acadia National Park. 80. 

Spark, S., & Surg.uoguelph, N. and K. (2018). SURG W2012. Issuu. 

https://issuu.com/surg.uoguelph/docs/surg_w2012 

Stats Report Viewer. (n.d.). Retrieved April 4, 2021, from 

https://irma.nps.gov/STATS/SSRSReports/Park%20Specific%20Reports/Recreation%2

0Visitors%20By%20Month%20(1979%20-

%20Last%20Calendar%20Year)?Park=ACAD 

 

Steinbach, P. (2014, February). Designing for parking, fan traffic at spectator venues. 

Athletic Business. Retrieved April 21, 2021, from 

https://www.athleticbusiness.com/more-news/designing-for-parking-and-fan-traffic-at-

spectator-venues.html  

https://brewsurvey.com/
https://brewsurvey.com/
https://www.nps.gov/acad/parking.htm
https://www.ptreyeslight.com/article/park-reports-success-muir-woods
https://www.ptreyeslight.com/article/park-reports-success-muir-woods
https://www.ptreyeslight.com/article/park-reports-success-muir-woods
https://doi.org/10.1007/s10874-006-9042-x
https://doi.org/10.1007/s10874-006-9042-x
https://doi.org/10.1007/s10874-006-9042-x
https://medium.com/analytics-vidhya/calibration-in-machine-learning-e7972ac93555
https://medium.com/analytics-vidhya/calibration-in-machine-learning-e7972ac93555
https://doi.org/10.1016/j.jeem.2021.102454
https://doi.org/10.1016/j.jeem.2021.102454
https://www.exploreacadia.com/route3.html
https://www.mainebiz.biz/article/acadias-pilot-reservation-system-gets-mixed-results
https://www.mainebiz.biz/article/acadias-pilot-reservation-system-gets-mixed-results
https://issuu.com/surg.uoguelph/docs/surg_w2012
https://irma.nps.gov/STATS/SSRSReports/Park%20Specific%20Reports/Recreation%20Visitors%20By%20Month%20(1979%20-%20Last%20Calendar%20Year)?Park=ACAD
https://irma.nps.gov/STATS/SSRSReports/Park%20Specific%20Reports/Recreation%20Visitors%20By%20Month%20(1979%20-%20Last%20Calendar%20Year)?Park=ACAD
https://irma.nps.gov/STATS/SSRSReports/Park%20Specific%20Reports/Recreation%20Visitors%20By%20Month%20(1979%20-%20Last%20Calendar%20Year)?Park=ACAD
https://irma.nps.gov/STATS/SSRSReports/Park%20Specific%20Reports/Recreation%20Visitors%20By%20Month%20(1979%20-%20Last%20Calendar%20Year)?Park=ACAD
https://irma.nps.gov/STATS/SSRSReports/Park%20Specific%20Reports/Recreation%20Visitors%20By%20Month%20(1979%20-%20Last%20Calendar%20Year)?Park=ACAD
https://www.athleticbusiness.com/more-news/designing-for-parking-and-fan-traffic-at-spectator-venues.html
https://www.athleticbusiness.com/more-news/designing-for-parking-and-fan-traffic-at-spectator-venues.html


35 

 

 

Stephens, A. N., Trawley, S. L., Madigan, R., & Groeger, J. A. (2013). Drivers display 

anger-congruent attention to potential traffic hazards. Applied Cognitive Psychology, 

27(2), 178–189. Scopus. https://doi.org/10.1002/acp.2894 

Visitation Numbers (U.S. National Park Service). (2021, February 25). National Park 

Service. Retrieved April 23, 2021, from  https://www.nps.gov/aboutus/visitation-

numbers.htm  

Vistad, O. I., & Vorkinn, M. (2012). The Wilderness Purism Construct—Experiences from 

Norway with a simplified version of the purism scale. Forest Policy and Economics, 19, 

39–47. https://doi.org/10.1016/j.forpol.2011.12.009 

What is machine learning? (n.d.). MIT Technology Review. Retrieved April 22, 2021, from 

https://www.technologyreview.com/2018/11/17/103781/what-is-machine-learning-we-

drew-you-another-flowchart/ 

 

Wilhelm, M., Meng, Y.-Y., Rull, R. P., English, P., Balmes, J., & Ritz, B. (2008). 

Environmental Public Health Tracking of Childhood Asthma Using California Health 

Interview Survey, Traffic, and Outdoor Air Pollution Data. Environmental Health 

Perspectives, 116(9), 1254–1260. 

Williams, A. (2003). How to … Write and Analyse a Questionnaire. Journal of 

Orthodontics, 30(3), 245–252. https://doi.org/10.1093/ortho.30.3.245 

Wu, X., Wang, Y., Peng, Z., & Chen, Q. (2018). A questionnaire survey on road rage and 

anger-provoking situations in China. Accident Analysis and Prevention, 111, 210–221. 

Scopus. https://doi.org/10.1016/j.aap.2017.12.003 

Yosemite National Park Announces Pilot Day Use Parking Reservation Program 2017 - 

Yosemite National Park (U.S. National Park Service). (2017, June 21). National Park 

Service. Retrieved April 23, 2021, from   

https://www.nps.gov/yose/learn/news/parkingreservations17.htm  

Youngs, Y. (2006, March). Visitor experiences and transportation systems in Yosemite 

National Park. Academia.edu. 

https://www.academia.edu/5472429/Visitor_Experiences_and_Transportation_Systems_

in_Yosemite_National_Park.  

Yousif, S., & PhD, P. (1999). On-street parking: Effects on traffic congestion. Traffic 

Engineering & Control, 40. 

  

https://doi.org/10.1002/acp.2894
https://doi.org/10.1002/acp.2894
https://www.nps.gov/aboutus/visitation-numbers.htm
https://www.nps.gov/aboutus/visitation-numbers.htm
https://doi.org/10.1016/j.forpol.2011.12.009
https://doi.org/10.1016/j.forpol.2011.12.009
https://www.technologyreview.com/2018/11/17/103781/what-is-machine-learning-we-drew-you-another-flowchart/
https://www.technologyreview.com/2018/11/17/103781/what-is-machine-learning-we-drew-you-another-flowchart/
https://www.technologyreview.com/2018/11/17/103781/what-is-machine-learning-we-drew-you-another-flowchart/
https://www.technologyreview.com/2018/11/17/103781/what-is-machine-learning-we-drew-you-another-flowchart/
https://doi.org/10.1093/ortho.30.3.245
https://doi.org/10.1016/j.aap.2017.12.003
https://doi.org/10.1016/j.aap.2017.12.003
https://www.nps.gov/yose/learn/news/parkingreservations17.htm


36 

 

Appendix A: History of Acadia National Park 

  President Woodrow Wilson established Acadia as a National Park in 1916 (Foundation 

Document, 2016). The first National Park east of the Mississippi River, Acadia’s formation came 

entirely through private land donations to the public by conservationist citizens. Acadia currently 

resides on approximately 49,000 acres of land spread across several islands in an archipelago 

(Hartford, Park History, n.d.). The Park Loop Road, along with Acadia’s carriage roads, was 

originally created in 1922 by George Dorr and paid for by John D. Rockefeller, Jr (Harbor & Us, 

n.d.). Dorr had a vision for a road system that connected Eagle Lake and Jordan Pond and would 

give access to Cadillac Mountain (Harbor & Us, n.d.). Rockefeller funded the road’s 

construction, as well as added his own contribution to the park’s road plans. Rockefeller planned 

for a single “Park Loop Road'' that would provide visitors access to the island’s varied 

landscapes (Harbor & Us, n.d.). Construction on the road began in 1927 (Harbor & Us, n.d.).The 

road was later expanded during the 1950s to incorporate motor networks. Park Loop Road now 

connects many of the most popular and visited sites in the park. 
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Appendix B: Visitor Questionnaire for Sand Beach 

Sand Beach Questionnaire Goals 

1. Opinion on current traffic situation 

2. Purpose 

3. Opinions on parking alternatives 

a. Buses v. Car parking 

4. Opinions on Cadillac Mt. system 

5. Opinions on Acadia’s advertising capabilities/ favored communication methods 

 

Speech Before Questions 

Hello, I am a student from Worcester Polytechnic Institute, a college in Worcester, 

Massachuestts. My team and I are collecting information to help Acadia National Park manage 

traffic and review the success of their reservation systems . Would you be willing to participate 

in an anonymous questionnaire? You do not have to answer all questions and you can stop at any 

point. The questionnaire should only take around five minutes.  

Would you like contact information for our team? 

 gr-barharborbeach@wpi.edu 

 cbkurlanska@wpi.edu 

 bianchi@wpi.edu  

 

Sand Beach and Surrounding Area Questionnaire: 

1. Have you been to Acadia within the last year prior to this visit? 

a. Yes 

i. Did you visit Sand Beach during the reservation system pilot test? 

1. Yes  

a. What was your experience with the reservation system? 

i. Open text 

2. no 

b. No  

2. What are you planning on doing in the area? 

a. Going Hiking 

b. Going to the Beach 

c. Other (free response) 

3. Did traffic in Acadia along Park Loop Road delay your arrival time to Sand Beach? 

a. Yes 

b. No 

4. Rate your experience of the traffic around the Sand Beach Area? 

a. 1 - 5 (Traffic was horrendous to Traffic wasn’t an issue) 

5. Are you informed of the Island Explorer Shuttle System? 

a. Yes  

b. No 

6. Would you be willing to use the Island Explorer instead of your car to travel around the 

park? 

a. Yes 

b. No 

i. Why not? (Select all the apply) 
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1. Traveling with a family 

2. Traveling with to much stuff 

3. Shuttles are not frequent enough  

4. Shuttle does not stop at all locations 

5. Other (explain) 

7. Are you aware of the reservation system for Cadillac Mountain? 

a. Yes 

i. Have you made a reservation for Cadillac mountain before? 

1. Yes. 

a. How would you rate the online reservation usability? 

i. 1-5 (Scale) 

b. How would you rate the easability of finding a parking spot 

on Cadillac Mountain? 

i. 1-5 (Scale) 

2. No. 

b. No 

i. It is a system where you can reserve a spot from a specific time for the rest 

of the day to park at Cadillac Mountain Parking Lot. Currently these 

reservations cost $6. 

8. On a scale of 1-5, how much do you think a reservation system at Sand Beach would help 

with parking? 

a. 1-5 (Scale) 

9. On a scale of 1-5, how much do you think a reservation system at Sand Beach would help 

with traffic congestion? 

a. 1-5 (Scale) 

10. Would you be willing to make a reservation to visit  Sand Beach? 

a. Yes 

i. How long would you prefer the reservation be? 

1. 1 to 3 hours 

2. 4 to 7 hours 

3. 8+ hours  

ii. How much would you be willing to pay for a parking spot [at Sand 

Beach]? 

1. Open ended 

b. No 

i. Why not? 

1. Open ended text 

11. Does Acadia National Park do a satisfactory job of advertising important information 

with visitors? 

a. Yes 

b. No 

i. What method do you believe would be better for sharing information? 

1. Open ended text 
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Appendix C: Streetlight 

Streetlight Data is a web-based data collection and analysis service. It was founded in 

2011 to provide the transportation industry with more viable data. Streetlight gathers this data by 

using mobile phones as sensors via local based services. These services use the cell phone GPS 

provided by willing users. Streetlight then provides members of the transportation industry with 

this data on demand.  

 

Streetlight Algorithm 

The collected data is analyzed using “machine learning and deep transportation 

knowledge” (Streetlight Data, About, 2011 - 2021). Machine learning allows computers to use 

statistics to analyze large sums of data to find patterns (What Is Machine Learning?, n.d.). 

Machine learning has a number of layers where the computer applies operations to the data. 

More layers equals finer pattern recognition at the cost of processing time. Deep transportation 

knowledge, and deep machine learning in general refers to the number of layers that the machine 

learning algorithm uses. The number of layers required to make an algorithm “deep” is fairly 

undefined, but generally assumed to be at least three (Deng, 2014). Streetlight uses the multiple 

layers of this algorithm to analyze the fine details in the traffic data. 

 

Potential Application 

One of Streetlight’s main uses is viewing the traffic in any area or on any road. This 

allows it to provide a good understanding of the traffic flow around certain areas. This can be 

done in Streetlight by setting up a zone or gate. A zone is a polygon that encompasses the area of 

interest. Gates are segments that are placed on specific locations of roads that collect data when 

users cross the gate. Once the zones and gates are set up, the data can be analyzed in five 

different ways: Modular Analysis, Exploratory Analysis, Average Annual Daily Traffic 

(AADT), Segment Analysis, and Turning Movement Counts. Modular Analysis determines 

travel patterns using geospatial filters. Exploratory Analysis determines what routes and 

geographies interact with the geospatial filters. AADT measures the average traffic anywhere. 

Segment Analysis obtains trip information for specific road segments from one pass-through-

gate to another. It also allows users to locate specific traffic problems and locations. Turning 

Movement Counts figures out the directional movement at an intersection. This means 

Streetlight can be used to conduct a before and after study when a new traffic system is put in 

place.  
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Appendix D: Brew Survey 

 Brew Survey is “a data collection and mobile survey app” that can be used offline via 

smartphone (Offline & Online Survey App for Android, IPad, Mobile Survey App, n.d.). The app 

downloads surveys from the user’s account and allows the user to record an unlimited number of 

responses. These responses are stored offline in the app until a stable wifi connection is 

available. Once wifi is established, the recorded responses can be uploaded and synced with 

Brew Survey’s servers, allowing the data to be accessed. The Ocean Drive Corridor’s unusable 

cell reception makes Brew Survey’s offline capabilities an important feature. This feature 

allowed us to administer questionnaires to visitors on the ground easily and intuitively with our 

tablets.  
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Appendix E: Traffic Monitoring 

Before Acadia can formalize a reservation system more information is needed. This 

project will be built upon previous traffic monitoring along the Ocean Drive Corridor (Barakian, 

Golias, Kirsh, Zhang 2020). Previous researchers monitored traffic in many parking lots along 

the Ocean Drive Corridor. They tracked vehicles through use of trail cameras to obtain 

qualitative information on number of vehicles and average length of stay. 

 

Figure E.1 

 

Bar Graph with average time per location (Barakian, Golias, Kirsh, Zhang 2020) 

It is apparent that a National Park can successfully manage traffic around its attractions 

given the right policies. Acadia National Park appears to have done this successfully for its 

Cadillac Mountain visitors but still has work to be done in other areas of the park like Sand 

Beach.  
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Appendix F: Further Monitoring Data 

 

Figure F.1  

 

Duration of stay of cars parked along right hand side of the road from 6:00-8:59 arrival 

Figure F.2 

 

Duration of stay of cars parked along right hand side of the road from 9:00-11:59 arrival 
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Figure F.3 

 

Duration of stay of cars parked along right hand side of the road from 12:00-14:59 arrival 

 

Figure F.4 

 

Duration of stay of cars parked along right hand side of the road from 15:00-17:59 arrival 
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Figure F.5  

 

Duration of stay of cars parked in the Sand Beach Parking Lot from 3:00-5:59 arrival 

Figure F.6  

 

Duration of stay of cars parked in the Sand Beach Parking Lot from 6:00-8:59 arrival 
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Figure F.7 

 

Duration of stay of cars arriving in the Sand Beach Parking Lot from 9:00-11:59 

Figure F.8 

 

Duration of stay of cars arriving in the Sand Beach Parking Lot from 12:00-14:59 
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Figure F.9 

 

Duration of stay of cars arriving in the Sand Beach Parking Lot from 15:00-17:59  

 
 

Figure F.10 

 

Duration of stay of cars arriving in the Sand Beach Parking Lot from 18:00-20:59 
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Appendix G: Auxiliary Streetlight Data 

 

Figure G.1 

 

Traffic that Continues on the Park Loop Road (2019) 

 

Figure G.2  

 

Traffic destinations after leaving Sand Beach (2019) 
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Figure G.3 

 

Places Pedestrians go to after parking in the Sand Beach Parking Lot (2019) 

 

 
 

Figure G.4 

 

Sand Beach Parking Lot Arrival Time (2019) 
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Figure G.5 

 

Sand Beach Parking Lot Departure Times (2019) 

Figure G.6 
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Sand Beach Parking Lot Arrival Time (2020) 

Figure G.7 

 

Sand Beach Parking Lot Departure Times (2020) 
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Figure G.8 

 

Sand Beach Parking Lot Arrival Time (2018) 
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Figure G.9 

 

Sand Beach Parking Lot Departure Times (2018) 

Figure G.10 
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Right Lane Parking Arrival Times (2019) 

Figure G.11 

 

Right Lane Parking Departure Times (2019) 

Figure G.12 
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Right Lane Parking Arrival Times (2020) 

 

Figure G.13  

 

Right Lane Parking Departure Times (2020) 
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Figure G.14 

 

Right Lane Parking Arrival Times (2018) 

Figure G.15 

 

Right Lane Parking Departure Times (2018) 
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Figure G.16 

 

Where People Go After Entering the Entrance Station (2019) 
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Figure G.17 

 

Where People Go After Entering the Entrance Station (2020) 

 

 
 

Figure G.18 

 

Where People Go After Entering the Entrance Station (2018) 

 

 


