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INTRODUCTION SAMPLES
Sample #1
Automobiles have come a long way since Karl Benz first invented the three-wheeled Motorwagen, the world’s first practical vehicle to be powered by an internal combustion engine, in Mannheim, Germany back in 1885.  Henry Ford and his Model T then went to alter the face of American society over the first half of the twentieth century by bringing an affordable means of private transportation to the masses.  Today’s multitude of makes and models has made cars an indispensable part of our daily lives.  Of course, cars have also brought with them their share of problems, one of the most persistent ones being the traffic issues associated with these increasingly problematic means of transport.

All of us have probably had to deal with the effects of traffic at some point in our life.  Possibly, it was an hour’s worth of sitting idle in the middle of a city street while missing an important meeting two blocks away.  It could have been a gasp for fresh air and the feeling of lungs filling with car exhaust.  Maybe it even involved the friendly hand gestures that drivers will occasionally exchange as they compete to control the road.  The experience of traffic hence has a noticeable effect on the quality of life in many cites.

Cities around the world have devoted substantial resources to managing these traffic related issues, but few have met with complete success in controlling this nuisance.  One such city is Cambridge, Massachusetts, which will be the focus of our project.  The ultimate goal of this project is to assist the Traffic, Parking and Transportation Department (TPTD) of the City of Cambridge in improving the quality of life for the local community by regulating traffic through efficient management and monitoring of parking resources within the city.  This will possibly involve designing database systems and using spatial modeling software to produce reports that could be used as a decision-making support tool to formulate policies and ordinances in order to control parking.
Sample #2
Underground Storage Tanks (USTs) are large containers, usually made of steel that can hold up to tens of thousands of gallons of materials, such as gasoline, oil, water, and hazardous chemicals.  Along with the large capacity, there are large risks associated with the tanks.  


There are inherent safety concerns in placing storage tanks underground.  Above ground tanks carry with them the threat of explosion, which would send the contents and debris in all directions at a high velocity.  On February 15, 1919 in Boston, an aboveground tank that contained 2.5 million gallons of molasses exploded, sweeping away people, horses, elevated train trestles, cars, and even houses as it tore a path through Quincy Market and into the harbor.  Twenty-one people were killed, hundreds were injured, and over a million dollars worth of damage was caused.

By placing storage tanks underground, the risk of thousands of gallons of flammable material exploding is minimized.  A danger that comes with storing tanks underground is the impossibility of a visual inspection.  There are leak detection systems in place on newer tanks, but they can not detect rust or other structural anomalies.  Despite the leak detection systems and many other efforts to enforce proper use and maintenance, there are occasional emergency situations with USTs that require emergency response.  In the past year, there have been multiple incidents in the United States that have lead to major contamination and health threats.

Fuel, even in small quantities, can pollute an environment for years. If a leak in a fuel tank goes untreated, the surrounding area will become polluted.  This can often lead to the contamination of the public drinking water supply.  Problems may also occur during tank removal process.  For example, during the removal of a tank in San Francisco, fumes entered the Pacific Bell corporate office via the ventilation system.  As a result, nine people were sent to the hospital, and hundreds of people had to be evacuated from the building.

In tanks that contain gas or other materials which give off toxic fumes, even a small leak can cause health problems.  A leak indicates a structural weakness which can quickly lead to total rupturing of the tank and loss of the contents at the expense of the environment and the people in the area.  It takes years and capital to rid the environment of these spills.


The Boston Fire Department (BFD) is the first line of emergency response in the case of tank accidents in Boston.  The BFD currently maintains paper records for licenses and permits for all known storage tanks.  The project group hopes to take this information and crate a searchable database that will improve the efficiency of the record-keeping.  The database should be able to give prompts when a tank’s permit is going to expire, and will flag tanks that have had multiple problems.  The database will also include a map of the locations of all the tanks, including layers where there are schools, hospitals, construction, and other potential danger areas near a tank.


In order to streamline the UST permitting process, we will be observing the BFD’s current system of data entry for new and modified tanks, and we will review the operating procedures for tank installation and removal.  We will also offer suggestions for changes that we believe will maximize the efficiency of the BFD’s storage tank emergency response.  These suggestions may include changes in the application process, and any other changes that will minimize tank accident occurrences.

Sample #3
Newton is a municipality directly west of Boston, Massachusetts.  Like many other suburbs of Boston, Newton suffers from traffic problems due to a large population of commuting residents, as well as commuters from other towns.  At the request of our sponsor, our study will focus on the Newton Centre village of Newton.  The biggest problem facing Newton Centre today is the complex influx of traffic from commuters, city residents, and both business employees and customers.  According to our project liaison, Roy Lamotte a Newton city traffic engineer, cars are overflowing into the residential streets of Newton to find places to park.  Through strict enforcement of parking policies, the city of Newton can help to alleviate some of the parking problems, but this makes parking more difficult for residents and non-residents alike.  By examining specific areas, evaluating the parking situation, identifying problems, and striving for a designated balance of parking through policy, Newton can at least control and attempt to alleviate this problem.  This study focuses on parking in Newton Centre and is intended to assist the Newton Department of Public Works Traffic Engineering Division in developing a course of action that would improve the quality of life for city residents.  Our project aims to create procedure and criteria that the City of Newton may utilize in the future for further study of this area or other places of interest for itself.

Sample #4
The recent addition of engineering into the Massachusetts Curriculum Frameworks has presented a challenge to grade school educators.  As a result of the recent adoption of engineering into the Massachusetts curriculum, teachers may not know of ways to implement the newly developed framework. The Technology Learning Center offers teachers an option to implement this standard curriculum and students the ability to understand engineering in a fun interactive environment.

While the Technology Learning Center at the Museum of Science in Boston, Massachusetts is in its early developmental stages, the learning center is seeking to standardize their own educational programs for school groups to comply with the Massachusetts Science and Technology/Engineering Curriculum Framework.  The objective of this project is to assist the members of the Student and Teacher Department at the Museum of Science in interpreting the educational needs of Massachusetts schools in the fields of science, technology, and engineering, translating those needs into multimedia learning experiences in the Technology Learning Center, and developing ways to evaluate their effectiveness after implementation. By studying and proposing interactive educational experiences, the project group will produce teaching templates intended for seventh and eighth graders that instructors may use in teaching engineering fundamentals through the use of technology.

