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EXECUTIVE SUMMARY

Vehicle transportation i Fhe atricaay oftthec a | par

system is intriguing. Each individual element of infrastructure plays its own role in the
complex roadway network. The infrastructure includes signs, lights, guardrails, surface
substance, and many other elements. As a result, thegoaernmental agencies whose
sole responsibility is to manage and maintain vehicular transportation systems as well as
the numerous financial aspects involved.

Within the United States, every city and town has a specific agency dedicated to
road mainteance and construction amongst other facets of transportatiba. T
Government Accounting Standards Board (GASB) can be used to financially analyze the
road infrastructure. GASBOs Stat ement 34
recording the conditiof individual assets and producing an evaluation of their value
based on collected dat&ASB-34 deter mines the valwue of t
infrastructure according to the miles of road and their condiliba. GASB34 statement
can be used to detaine target areas for improvement, modifications for the town and its
infrastructure, and can help a town secure the necessary funds for such improvement.

The town of Spencer contains 139.2 miles of public and private roads that cover
its 33 square milesf land area. A majority of the private roads are located in the vicinity
of lakes and other small housing developments. Town officials have targeted private
roads as a line of action for potential source of funding income and as areas in need of
improvenent and maintenance. The town provides minimal maintenance of private roads
for public safety. During the winter, or when other natural hazards occur, the public
works department clear the road in order to provide accessibility for emergency vehicles
to every home in town. The problem is that the town does not receive funding for
maintenance performed on private roads because they are not recognized as part of the
townods net wor k by funding agenci es. Since
realized this chwback in the budget, they have explored the possibility of converting as
many private roads to public property provided it is cost effectBe.converting

particular private roads to public the town could receive more funding to perform



maintenance orhe roads and its inclusive infrastructure. This also aims to eliminate the
excessive cost of maintaining roads of which they are not responsible.
Prior to this project, there has only been a small amount of work done with

regards to the GASB 34 requirentenn Spencer. Much of the roadway data have not
been recorded and compiled in a manner useful for town officials; most records were kept
in paper form. A computerized database containing necessary infrastructure information
will aid current maintenance dranalysis, and provides the potential to do bigger and
better things for the town of Spencer concerning its roads and related assets.

This project was intended to help the Utilities and Facilities Department of Spencer,
Massachusetts to manage and mainits roads. Through a substantial amount of data
collection, the project produced computerized records of the infrastructures of both
private and public roadways in order to determine the minimal requirements a private
road would need to fulfill for potgial conversion to public. The goal was to inventory
the road and related infrastructure to faci
GASB34 compliance. The project upgraded Spen
computerized version with an eractive mapping of public and private roads. This
system <contains infrastructure and physica
roadways. Through this system, the Ultilities and Facilities department will be able to
develop a schedule for maintenartbat could be coordinated with the Town Planner.
The Town will further benefit from our research and project development since our
information will allow Spencer to meet GASB! compliance requirements. By
analyzing the necessary information, the Town Rd@incan propose potential private
roadways to be converted to public roadways. Through this process, the town will be
able to create a standard policy for future roadway and infrastructure upgrades, while
actively incorporating the necessary informatiotoithe computerized inventory.

To satisfy the goals of this project, data throughout the town were collected, as
shown in Figure 1. The Geographic Information System allows the user to use pinpoint
accuracy to locate particular infrastructure. Once thividual item is located on the
map, specific information can be viewed and entered. Once all the necessary information
is compiled upon these maps they can be utilized for assessment of maintenance plans,

improvement projects, roadway policies, and forSBAanalysis.



Figure 1: Map of All Collected Data Within Spencer, MA

The goal was to record and analyze each and every piece of infrastructure in the
entire town. At the conclusion of our project we have successfully mappedersegimn
analyzed the surface material, and measured the widths of over 1,015 segments or 139.2
miles of public and private roads. In addition, the elevations of 631 peaks, valleys, and
segment endpoints were mapped to the road data layer. The locatitms D28
guardrails and 769 signs throughout the town were electronically mapped. Table 1 shows

a numerical summary of the data collected throughout the town.



Town of Spencer
Item # Inventoried
Roads 223
Street Signs 769
Guard Rails 128
Catch Basins 85
Sidewalks 57
Total 1,262

Table 1: Data Collected for All
of Spencer

85 catch basins were electronically mapped. The t

of street sign and guardrail in this area were

Suggested Region

Item # Inventoried
Roads 30
Street Signs 95
Guard Rails 28
Catch Basins 85
Sidewalks 0
Total 238

Table 2: Data Collected Within

Target Area

Due to time restraints, only the northeast section of the

town, as shown within the yellow border of Figure 2 was fully
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valueof each asset that was researched and recorded. Table 3 on the next page shows the

financial totals and displays the final contribution to the total value of each individual

asset.
Reqion Guardrail m Road Surface Total Value
Signs
Spencer $78,525 $29,256.95 $150,298,960 $150,406,742
/Ire;; $36,750 $3,608  $22,243,616  $22,283,974

Table3: Total GASB Values

Other than the GASB4 estimate, anber important goal of the project was to
recommend a listing of private roads that could potentially be upgraded to public. From
the two main factors, width and grade —
(shown in Figure 4) as well as other factg
such as location and drainage, the To
Plamer will develop a policy for the futuregi#
acceptance of private roads into th
municipal roadway system. With evern}
factor properly taken into account to th __
best of our project knowledge the
listing of recommended roads is develop
from Figure 5 orthe next page. The privat
roads recommended for upgrade inclu :
Roys Drive, Sunset Lane, Howe VIg
Briarcliff Lane, Bellevue Drive, the easter
portion of Lakeshore Drive, North -
Lakeview Drive, Demers Lane, Dale Streel:
Sherman Drive, Monticello Drive, dn :'
Blueberry Hill Road.

i
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Figure 4: Spencer, MA Roads by both Widthband
Gradient




Roads by Compliance
Corpliant
Corpliable :
Mot Compliant

Figure 5: Spencer, MA Private Roadway Compliance

Utilizing the information
contained in this project, other
important municipal information
such as necessary infrastructure
repairs and maintenance can be
located and subsequently scheduled.
However, in order to achieve
effective analysis for the town of
Spencer, additional data must still be
collected. As mentioned earlier, time
constraints limited the total amount
of data that could feasibly be
collected. he condition of the roads
and its related infrastructure still
needs to be analyzed for the
remaining 121 miles of road. The
gradients and current standards of
public roads throughout the town
need to be understood in order for
the Town Planner to effecely
develop a realistic policy.
Furthermore, the remaining 674
street signs and 100 guardrails need
to be assessed for type and condition.
Finally, the unknown number of

catch basins and sidewalks all need

to be finalized with location and condition toaall the town to effectively utilize the

Geographic Information System that this project has created. The Ultilities and Facilities

Department will be able to access all of this information online through an interactive

web site. And, although there is stitluch data to be collected, this project was able to

firmly supply a foundation, and begin analysis for the original goals of the sponsoring



agency. In fact, from this newly developed mapping system, the town of Spencer,
Massachusetts will be able to insté and access an almost limitless amount of future

applications and projects.
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1 INTRODUCTION

One of the most impora n t aspects of today©os
means of vehicle transportation. In the United States alone, there are over 230
million registered vehicles as of 2001. In fact, transportation is so commonplace
many people tend to take for granted fileedom that is achieved by the luxury of
a developed system of travel. With a walyanized system of roadway
transportation and maintenance, citizens can go about their daily business without
overly worrying about traveling from one place to anothdwsl this focus is
shifted onto governmental agencies whose sole responsibility is to manage and
maintain vehicular transportation systems along with the numerous financial
aspects involved. Within the United States, every city and town has a specific
department dedicated to deal with road maintenance and construction amongst
other facets of transportation.

The town of Spencer, Massachusetts is part of a state whose roadways
have undergone a lot of construction and reorganization in recent years. In the
nearby metropolitan area of Boston, one of the largest transpotelated
projects in history is about to be completed. This project, popularly known as the
ABi g Digo, has cost upwards of 13.6 b
effort to impgove the various methods of transportation in and around the city.
However, cities and towns of much smaller sizes also demand improved roadways
and easier methods of handling transportatelated tasks. A defined system of
budgeting is necessary to wlibute funding for each town within the state. When

money is appropriated from the federal budget to the states, it is necessary to have
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a policy in place to determine the allotment of funds among the towns within that
particular state. The Governmentataddunting Standards Board (GASB) seeks to
establish and improve accounting and financial reporting standards for state and
local governmentsOne option they provide, theGASEI statement, determines
the townds value accor di cogditionoftheibad mi | es of
infrastructure, and the related maintenance cost among other factors. With this
information from each town, the state can determine the amount of money to
properly invest towards each municipality that submits a GA&B
The town & Spencer is home to an extensive system of both public and
private roads that sprawl across its 33 square miles of land area. Many of the
private roads have | ong been established du
as both a local dairffarming commuity and as a popular stop on the Old Boston
Post Road. Many private roads have emerged to accommodate secluded property
surrounding the numerous lakes and ponds that are scattered throughout the town.
Spencer6s highway depart meeto thgwanolisor ms mi ni n
private roads to provide safety to its citizens. During the winter, for example, the
primarily unpaved private roads must be plowed to enable emergency vehicles to
reach homes. The town of Spencer spends a very large portion of itgehglat
small budget on roadway maintenance. This percentage not only covers
mai ntenance of the townodos publ i c roads, bu
performed on the private roads, which are ignored by state budget allocations.
Since Spencer has realizddst drawback in the budget, they have explored the

possibility of converting as many private roads to public property provided it is
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cost effective. By inventorying the miles of public roads, the value of the
transportation infrastructure, as demonstratedugh the GASE34 compliance,
may Yyield a larger level of state funding.

Town officials realize that their road record system is outdated and are
willing to take the necessary actions to resolve the problem. Currently they rely
on maps, nearly completeoad listings, and personal experience to keep track of
the 133 miles of roads found in Spencer. The Highway Department would like to
update its incomplete, outdated and unreliable source of records for the
transportation system. The Utilities and Faies (Highway) department is still
unaware of the exact number of miles that private roads make up, as well as the
actual number of private roads in the town. The Department does not have
standards in place to develop a eeféctive maintenance policy a time
efficient schedule for updating any road in the Town. Furthermore, there currently
are no set standards on road compliance for the Town to abide. In addition, the
department stil/l |l acks an effective and full
road infrastructure. This is a required facet for the GA8Bompliance. Thus,
the town will not have an accurate idea of their worth and which areas of the town
must be targeted for improvements.

This project is intended to help the Utilities and Faes8 Department of
Spencer, Massachusetts to manage and maintain its roads. It will create system of
computerized records for analysis of the infrastructures and both private and
public roadways. From the analysis, the minimal requirements a private road

would need to fulfill for potential conversion to public are to be determined. The
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goal is to inventory the road and related
maintenance as well as for the GASB compliance. The project will further

upgrade its cuent system of records to a computerized version with an

interactive mapping of public and private roads. This system will contain
infrastructure and physical characteristics
Through this system, the Utilities and Facibtidepartment will be able to form a

schedule for maintenance that could be proposed to the town Planner. The town

will further benefit from our research and project development since the record

information will be updated and analyzed to create a GA&Bompliance. By

analyzing the necessary information the Town Planner can propose potential

private roadways to be converted to public roadways. Through this process, the

town will be able to create a standard policy for future roadway and infrastructure

upgades while actively incorporating the necessary information into the

computerized inventory.
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2 BACKGROUND

The following section provides descriptions of every topic pertinent to the project.

It will aid the reader to gain an understanding of the sigmficae o f the proj
objectives as well as its results. General transportation in the United States will be
covered starting with national organizations of transportation then centering on Spencer,
Massachusetts and local departments. The significanceanf infrastructure and its

maintenance is also reviewed and it importance is expressed. A priority of the project is to

assess value of the town using GASB and accounting systems alike to understand
infrastructure impact on funding. Finally, it is also @ssary to become familiar with the

projects geographical setting, Spencer, Massachusetts.

2.1 UNITED STATES TRANSPORTATION

The U.S. transportation system annually provides over 4.9 trillion miles of travel
for passengers and 3.8 trillion miles of domestigfregenerated by 281 million people,
7.1 million business establishments, and 88 thousand units of goverfimenntricate
system includes 3.9 million miles of public roads. In 2001, the highway system carried
over 2.7 trillion vehiclemiles of travel: The United States transportation system is a
strategic investment critical in the growth of the American econofitye American
government recognizes the necessity for a fully developed, modern and integrated
domestic transportation system for its citigewhile also maintaining secure and

resourceful connections to the worl dbés count

! Department of Transportation Strategic Plan for 2008
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2.1.1 Federal Highway Department

The FederalAid Highways act of 1934 was the beginning of developing an

intricate system of highways with proper attention to funding projgctsughout the
United States. Congress authorized 1.5 percent of the amount appropriated to any state
annually for construction could be used for surveys, plans, engineering, and economic
analysis for future highway construction projeci&he project deeloped into a complete
interaction between every state within the United States as well as governmental
agencies. The statewide highway planning surveys began the cooperative communication
and interaction between the Bureau of Public Roads (today isecfterras the Federal
Highway Administration) and the state highway departments.

The United States Department of Transport
United States by ensuring a fast, safe, efficient, accessible and convenient transportation
sydem that meets our vital national interests and enhances the quality of life of the
American peopl e, t dTthisdepadnmedt wasdaveloped®@ombef ut ur e . o
15, 1966 to oversee the growing modernized transportation system that lies within the
United States. Lyndon Banes Johnson was President at the time and signed the DOT act.
Lyndon Johnson called it "the most i mportant
one of the essenti al buil di ng bThis vds s i n oL
extremely important to have a set supervising body because transportation was becoming
critical part of everyday life. The legislation at the time realized an opportunity to

i mprove the citizends way of | i feasthed est at

2 Travel Model Improvement Projects Website
% The Department of Transportation Website
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building block for an integrated system that tended to state and local level transportation
interests.

The U.S. DOT engages a leadership role in the global transportation nefivark.
DOT is held together by a backbone of about 59,700 empfbyleatsare dedicated to
improving transportation in the U.S. and around the world. The organization plans to do
this fAby making transpor t2®0T recognizes tha the si mpl
United States highways are the critical links of the tranapiort system. The challenge
presented to the DOT is to repair, maintain, and improve the 160,000 miles of the
National Highway Systerh.The highway system includes the interstate highways and
other roads that are recognized for national defense and mobiiproving highway
safety, minimizing traffic congestion, and protecting the environment are other concerns
of the department. Since the DOTO6s devel opme
have advanced to meet the economic and security demartds Mation. Today DOT is
comprised of the Office of the Secretary, the Surface Transportation Board, the Office of

the Inspector General and 10 operating administrations.

2.2 MASSACHUSETTS TRANSPORTATION

Probably more important to most individuals than thdefal transportation
system, the statievel transportation departments are responsible for many of the roads
people drive on everyday. In the Commonwealth of Massachusetts, specific departments

have developed many policies especially pertinent to thjegiro

21



2.2.1  Mass Highway Department

MassHighway maintains an inventory of local roadways as reported by
municipalities in MassachuseftShere are also roads maintained by the state that are
considered part of the fedefad system that is also inventoried MpassHighway. There
are three classifications of road types that are considered to fall under the-détleral
system. Arterial roads are the highways of the Interstate Highways system that serve
At hroughod traffic. Co |l | eladadsrthat rare assaciateal r e
with the State Highway network by linking arterial roads with other local roads.
Particular local roads that fall under this category are used primarily to access the
communityds housing st ock.I|-9RA(MaseRke)rgnd an o f
example of a collector road would be one such as Route 9.

In Massachusetts, transportation projects are developed at the regional level. For
example in the central region of Massachusetts the Metropolitan Planning Organization
(MPO) is responsible for planning and funding such fedeiglprojects. Representatives
from the MassHighway, Executive Office of Transportation and Construction (EOTC),
Central Massachusetts Regional Planning Commission (CMRPC), and Worcester
Regional TransiAuthority (WRTA) make up the body of the MPQ'he Transportation
Improvements Program is an annual list of projects that are recorded by the MPO for

federataid and non federalid projects within their region.

* MassHighway website
® Central Massachusetts gtenal Planning Commission website
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2.2.2  State Public Road Policies

There are typically three categories of road types in the County currently in
Massachusetts, which are county highways/roads, public roads and privatecCamauty.
highways/roadsire defined as roads that have become recognized as part of the County
Districts Maintaned Road System by formal action of the Planning Board. The result of
this action requires that the county must maintain these roads and is liable for failure to
do so, unless there is a set agreement between MassHighway and the particular town that
the caunty highway/road fall withinPu b |l i ¢ roads ot her than the o
are roads that are specifically accepted for public use and have the right to freely travel
on them. The MassHighway does not have any required responsibility for maigtaini
these particular public roads as defined. MassHighway is also not liable for future failures
of the Department of Public Works (DPW), which is responsible to manage and maintain

public roads unless otherwise specified.

2.2.3 State Private Road Policies

As noted before the third type of road is privately owned by surrounding property
proprietor and any other residence that has the easement rights in the same area.
Easement right means thath ot her per son has the right to
purposewhich more often than not in this case is to drive further down the road to reach
his/her own residenc&he MassHighway and local DPW do not have the authority or
legal right to maintain private roads at the public expense. This is not always true since
the town may be hired as a contractor by the owners to perform the necessary seasonal

maintenance. Private roads also include roads that have been dedicated to the public, but

23



not accepted for public use. Essentially the big difference between privatedy saads

and public roads is that the public does not have the right to travel on private roads
without the permission of the original property ownditse only public vehicles allowed

on private roads in any instance are Emergency vehfctesequentlyunauthorized use

of the road may be consideré@spassingand some of the normal regulatory laws of

public roads may not apply.

2.3 ROAD MAINTENANCE

The task of effectively maintaimgy a system of roadways and its related
infrastructure is in itself field of study. From the routine maintenance that takes place
almost daily, to seasonal maintenance that only happens at certain times of the year, each

aspect as well as its equipmentiwe briefly described in the subsequent sections.

2.3.1 Routine Maintenance

One thing that links all the road types in any transportation system is that there is
al ways a concern to maintain the roadways
system tlere are dayo-day hazards that require awareness and action. The Highway
Department is responsible for the repair or reconstruction of streets and sidewalks in
order to ensure that all public righa$way are safe and accessible at all tinfesads
deterorate over time due to vehicle travel, weather, and several other causes. The lack of
maintenance to problem areas can increase the probability of developing cracks and
potholes due to water getting in and under the pavement. These types of scendrs requ

filling potholes with asphalt and patching up cracks. Eventually after time the road would
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require a new layer of pavement. The United States and many other countries have less
stringent standards when compared to some European countries becausealythey o
require most roads to last only 20 to 25 years.

There are other tasks that these type of departments must perform in order to
maintain the roadways. In addition to fixing pot holes or cracks the streets must remain
clean without unnecessary obstaclése highway department is responsible for debris
clearance, sand sweeping, standing waeet resurfacingroadside sign repairs and
new installations, painting of road dividing markers, repairing and installations of guard
rails, roadside mowing, reswal of deceased animals, and seasonal maintenance such as

plowing and sanding.

2.3.2 Seasonal Maintenance

Massachusetts has various seasonal settings that impact road conditions differently
than other areas in the United States. Primarily, the most problesedson in
Massachusetts is the winter. Combinations of freezing temperature, snow, and sleet can
result in hazards and need constant attention to keep the roads safe for travel. For
example the MassHighway has over 5,000 pfea#sequipment for snow anite
removal® The Highway Departments for the state and local towns must provide plowing,
salting, and sanding for the safety of drivers and residences. During poor weather
situations emergency vehicles must be able to reach people who require assistance.
sanding and salting in the winter produces maintenance in the spring because remnants of
sand on the roads are expected to be cleaned. Due to the bad winters and turn over to

spring the summer is the season to patch potholes and perform any otles epéars.

® Massachusetts Government Webpage
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The New England fall season is known for the trees losing their leaves, which end up in
most cases in the roads. Maintenance by the departments must also clear excessive leaves
from the roadways.

There is an issue when it comes to seasonahtar@ance in Massachusetts
pertaining to privately owned roadways. This issue concerns whether the town can
legally plow, sand and grade roads that are classified as private. The commonwealth
recognizes three types of roads. There are town ways, whichothe flas a duty to
maintain; public easement roads, which the Town has a right, but not the obligation to
maintain; and private roads, which the Town has no legal obligation or right to maintain.
Maintenance pertaining to private roads is debated diffgrdotl different towns and
each handles them as so. Liability scenarios are primarily the important factors that the

decisionmakers base their decisions.

2.3.3  Maintenance Equipment

The Highway Department must have the necessary equipment to complete the
task presented to them on the job besides simply manual labor. Each state and town is
provided with trucks, tools, and equipment to provide services to the citizens that utilize
the roadways. Such vehicles as street sweepers to clean the roads, truckdot trans
loads and other equipment, paving utilities, plows, salt trucks, and any other trucks that
can be determi ned necessary t o uphol d t he
transportation, the workers must have the proper tools to provide high performance
maintenance such as mowers, weed whackers, leaf blowers, and other tools that help
make the job sufficient. The department also sets up cones, barrels, flashing arrow signs,

and other pieces of equipment that provide drivers with a warning of constroction
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hazard. The list of trucks and tools is nearly endless to an extent because each situation is
different. The drawback for the multiple numbers of states, towns, and departments is the

complicated nature of financial support to purchase every needmdgfiequipment.

2.4 ROADWAY INFRASTRUCTU RE FINANCING AND ACC OUNTING

Each aspect of a town or stateds transpo
financially. From city to city, the method in which money is allocated for transportation
related tasksl i f f er s greatl y. |t i's both an art anit

transportation related infrastructure financially.

2.4.1 Financing

The Federal Aid Highway Program (FAHP) provides federal financial assistance
to the States to construct and improthe National Highway System, urban and rural
roadways, and bridgésThe 2005 fiscal year budget request included an obligation
limitation requested by President George Bush of $33.6 Hillionthe aid program.
After factoring in additional resourcesoin the state and local governments that utilize
the funds for highway investment, the amount of available Federal aid is more than
doubled. It is important to realize that the investments in highway improvements support
the Federal Highway AdministratiofFHA) to be able to offer safety, mobility,
environmental stewardship, and security for United State citizens. The FHA plans to
Acontinue to increase ovVver sipmed maaagemenh ccount

and oversight, to ensure the protectibhe large Federal investment, while maintaining

" Federal Highway Department website

27



the prerogatives of the States in the delivery of highway transportation projects to the
public.o

In order to develop an understanding of the size of the federal budget the following
examples shall provideumber support: in 2003 was over 31.8 billion dollars, 2004 was
over 34.7 billion dollars, and 2005 was over 34.4 billion dofiarsis substantial support
shows that the government sets aside and makes available billions of dollars for the
national highvay system. There is a slight trend shown here by the big jump from 2003
to 2004. This usually is due to the recognition of necessities for highway and transport
improvements.

State aid for local roads is covered through the Chapter 90 program, which was
created on March 23, 1973. The Public Works Commission voted for this program in
order to entitle municipalities to reimbursement of documented expenditures under
provisions of the Massachusetts General Laws, ChapteS806tion 34 Clause 2(a) on
approwed projectd. This Chapter 90 law covers the guidelines on expenditures presented
by individual towns or counties presenting plans for maintaining, repairing, improving
and constructing bridges and roadways that are eligible for funding distributed by the
state. The Intemodal Surfaces Transportation Efficiency Act contains descriptions of
which projects are eligible for transportation enhancement furidifigis law also
protects the revenue within the fund stating that there can not be any transferring of
proceeds to any other funds of the Commonwealth that are not transportation related.

The Chapter 90 program allows the MassHighway to distribute funds awarded to
the state to municipalities for local road repairs and maintenance. The town would be

able b build a budget for the Highway Department using these funds to cover major

8 Chapter 90 Section 34 Clause 2a of MGL
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projects done within the town for maintenance and upgrades of the transportation system.
Since 1994, on average, the State has been distributing $150 million per year using the
Chapter 90 program. In 1999 the legislature voted to reduce the funding from Chapter 90
program by 44% and has shown a continuous decreasing trend in each successive year.

The Program has several set policy guidelines that are to be followed for utilizing
these funds. The intended projects and the uses of the financial support are most
importantly, as said before, for the use of roadway projects and all aspects surrounding
such projects. In 1994 the Board of Commissioners recognized that there needed to be
additional Chapter 90 project procedures that are not covered in Chapter 90 Section 34 of
the MGL. The new additional guidelines for the departments provided more exact
explanation of the upgrading projects that the funds could be used on. These patrticular
guidelines can be found on the MassHighway website within the Chapter 90 Program
pages for the full depiction of the guidelines. Another change is that they have applied a
restriction, which enforces that the towns that receive this funding can onlytoxs@urits
roadway improvements and maintenance instead of towards vehicles and equipment for
the town Highway Department.

For the fiscal year of 2004 the Chapter 90 program fund was cut approximately by
thirty percent to $100 million per year after threangeof reduction. In fiscal 2005 the
fund was increased by $20,000, which results in a budget of $120 million as of today.
Governor, Mitt Romney, prepared a spending bill for the 2006 year and expects an
increase of expenses for the Chapter 90 road anigéoprogram. He plans to utilize
surplus revenues to add to the current $120 million dollars accounted for in the budget.

The decision is then left up to the state legislature to approve his plan that would produce
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a fund increase of $100 million. This expected to pass with wide support due to
Massachusettsd6 tendency to pay considerabl e
control. The expenses for New England winters significantly reduce funds for other town
upgrade projects. The MassachusettsMipal Association has determined that in order

to have a successful Chapter 90 program that there would be a necessity of nearly $250
million in annual fiscal budgeting.

The Executive Office for Administration and Finance (A&F) is in charge in
preparng the annual investment plans for the state. State budgets are funded by
Commonwealth debt, operating revenues, third party payments, and federal
reimbursements. The largest amount of revenue for the state is funds from debt issuance,
which on average ispproximately 70 percent. The estimated cost of budget for
transportation in Massachusetts is $890 million. The Executive Office of Transportation
(EOT) sorts the fund dispersion into three categories; road and bridge construction and
maintenance, local @iand economic grants, and other transportation. MassHighway is
granted at least half of the budget, and in 2006 the EOT expects that the department to
surpass $450 million by spending over $500 million. Local aid pertains to the Chapter 90
grants for thenunicipal body, which in 2006 are expected to increase from $120 million
(the 2005 amount). The other transportation section of the plan is in place to cover water
and rail transportation, regional transport authorities, mobility assistance for the,elderly
and regional intemodal centers?

A town cannot completely rely on the Chapter 90 Program funding for all its

roadway maintenance and improvement projects. The towns and counties do not receive

° Public Works and Transportation News
° Commonwealth Capital Investment Plan 2006
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enough money from that funding alone appropriate font#eessary cost of maintaining
the public land. In order to even qualify for funding, an additional source of income is
demonstrated. The largest amount of revenue comes in from the tax levies applied by the
town legislature. The towns and cities also fe@llmunicipal bond ratings such as the
Moody Bonds and the S&P Bonds. The majority of infrastructure investment is financed
by borrowing selling municipal bonds and using the proceeds to pay for construction.
The cherry sheet is a form that rates expectédosieducations and general government.
Another means of town income includes issued tax classifications. Under tax
classifications there are residential, open space, commercial, industrial, and personal
property. The amount that the town collects iseblasn tax rates, which are set by local
governments and vary from town to town. The classification that has the greatest impact
is the residential, which produces values in the billions of dollars. The tax levy usually

accounts for well over 50% of thetawb s o r cities source of fisc:

2.4.2  Requisites for GASB34 Compliance

To regulate standards of state and local accounting systems the Financial
Accounting Foundation established the Government Accounting Standards Board
(GASB). The GASB was fored in 1984. This new organization, which is not part of the
federal government, was put in place to deliver guidance in presenting financial reports
for the state and local governments in the United States. The GASB mission is to
establish and improve st@ards of state and local governmental accounting and financial
reporting that will result in useful information for users of financial reports, and guide

and educate the public, including issuers, auditors, and users of those financial feports.

1 GASB Website
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The GASBreporting rules were written in a final format in 1999 and were called
the GASB Statement 34. These new rules are expected to change the way financial
information is communicated to the citizens, media, creditors, bond raters, legislators,
and anyone els@ho may have any concern pertaining to governmental financial issues.
In previous years, the government financial documents have been too confusing for
ordinary citizens to effectively comprehend their true meaning and implication. The
Statement 34 doeshé same and more, but it then presents a more useful and
understandable information on the overall interaction between governmental funds. The
data presented by GASB will assist the planners and degisaders in making better
decisions that benefit thazonstituents.

Any governments that would like to utilize GASB for infrastructure reporting
must follow and abide by set conditions and publicly present evidence of their
compliance with the conditions. The government that request usage of GASB shall
release information concerning the physical conditions of their infrastructure assets. A
full description of the standards, measurements, and expectations of the asset condition
report that the government requesting membership uses must also be preseptaldoThe
have to set a standard condition level at which the assets shall be maintained to a
minimum. The government that has established the expected condition level must also
submit the recorded annual amount of money used to maintain and preservests asse
The recorded amount must be compared with other annual reported amounts of the

previous five years.

12 GASB website
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2.5 SPENCER MASSACHUSETTS

Spencer Massachusetts is part of Worcester County and follows the plans of the
MPO. They have formulated a master plan for fiitere of the town and have several
concerns about accomplishing their objectives. The focus of the town leaders is to
improve the lives and well being of the citizens residing in Spencer.

The physical area of the town of what is now known as Spencerablassetts
was first settled in 1721 by Nathaniel Wood. Spencer was officially incorporated as a
Massachusetts town in 1753, as it was established as a district of Leiaesteras
named afteLieutenant Governor Spencer Phipps. It first gained histasigaificance as
a contributor to both the Revolutionary War and the Civil War. The town itself became
very popul ar in 1784 due to its |l ocation
between Boston and Hartfor8even Mile River is the location wheree®ger's first mill
was built in 1740, which became the supreme source of water power in theTtosvn.
town was a popular lodging area due to the exchange of coaches that would come from
Boston and connect to Hartford. In 1839 the town hall was constractéda local
government began to set route in the tdtvn.

The Town of Spencer is located twenty minutes west of Worcester by Route 9
and ten minutes northeast of the junction-8#land 190 in Sturbridge. The town today
is part of the Worcester Countyidirict, in the Worcester Metro area. According to the
United States Census Bureau Spencer is approximzdelymi2 in area, which is made
up of 32.8 mi land area and 1.2 mi? watarface area. This scenic rural town currently

has approximately 12,000 inhabitafits.

13 Website: http://spencerma.info/
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The current government is made up of several different departments that work
together as a whole to make the quality of life as great as possible for their constituents
Instead of a mayor, Spencer has a Board of Selectmen that consists of five elected
members, and a town administrator who are responsible for developing town policies to
be presented and voted upon by the public. Atiministration and Financdepartment
consist of an accountant, assesors, finance committee, parking clerk, town clerk and
treasurer who have been put i n place to mo
Development and Inspectional Services contain several departments that are responsible
to propose new ways to increase the quality of life for their citizens by identifying
problems and properly attaining solutions. Other departments include Public Safety,
Utilities and Facilities, Health and Human Services, and Recreation and Culture.

The Uilities and Facilities Department is mainly in charge of maintaining the
towns existing properties, such as roads, parks, trees, water and sewage. Another name
for the Utilities and Facilities Department would be the Department of Public Works,
which seveal other towns refer to it as such. The Utilities & Facilities office handles
communications with the public for the Highway, Sewer Wrater departments and the
Transfer Station. The Highway Department is responsible for the 95 miles of road in
Spencer § performing roadwork, which includes paving, plowing, sanding and
sweeping.The department also maintains their public parks and facilities. The Sewer
Department is responsible for the maintenance and repair of all sewer lines. The Transfer
StationisSpncer 6s | ocal trash system that require

certain hours on Monday, Thursday, and Saturday the citizens are to bring their trash to
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be processed. The Water Department is responsible for the infrastructure, which delivers

water to homes and business.

251 Public Works

According to MassHighway the town of Spencer has the following roadway

classifications: principal arterial roads, rural minor arterial roads, rural major collector
roads, rural minor collector roads, and localdsa_ocal roads refer to the classification
including all the remaining roads that are not eligible for feelsch| Spencer can contend
for limited Federahid eligibility through the Town Investment Plan (TIP) process.
However, roads that are considetedal are non federalid measured roadways and are
only eligible for Chapter 90 funds distributed by the State Highway.

Up until 1999 Spencer received approximately $375,000 per year on average
through the Chapter 99.When the state of Massachusettsuesd its state funds by
forty four percent the town of Spencer found themselves with $260,000 from state aid.
This would show to become a hindrance on th
and infrastructure. As of 2001 Spencer had received $256)\86€h demonstrates the
decreasing trend, which is an alarming budg
shows high interest in other sources of income in order to achieve the necessary upgrades
to improve their roadway system. One option includes avaat i ng t he townds
potentially using that to compete for more staitk Otherwise they would continue to
have to rely on local tax levy.

At a gl ance of Spencer 6s funding for t

subcategories of taxes, state dodal receipts and other available funds. The total funds

14 Spencer Massachusetts Master Plan 2002
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for the year were $14,219,671, which is a normal value. Town taxes accounted for 56.5%
of the total revenues, a majority value that was a little over $8 billion. The tax levy is
subcategorized intothe following areas: Residential, Open Space, Commercial,
Industrial, and Personal Property. The rest of the revenue was compiled as follows: state
aid contributed 15.2%, local receipts contributed 22.1%, and other available funds
fulfilled 6.2%. The townof Spencer issues residential property taxes on a quarterly
basis™

A current concern of the Utilities and Facilities Department is the private roads in
the town of Spencer. There are over 90 private roads, which cover approximately twenty
miles in Spener. This is the reason why the topic is a sever area of concern for the
planning board and town highway department.
road or driveway on privatelgwned property, limited to the use of the owner or a group
of ownerswho share the use and maintain the road without help from a government
agency. A private road has not been given to a government entity (like a county or city)
and accepted by t h'8These patticutaryroads inrSpepcerbateiofc u s e .
concern lecause majority of them, especially the ones located near lakes, are very
narrow, which may cause difficulty for emergency vehicles to reach any homes in the
area. The Department performs minimal maintenance services each year for the private
roads. The Ulities and Facilities Department are considered a contractor for the private
road homeowners and the town receives between $2,000 and $4,000 per year to maintain
these roads. The minimal maintenance that the department performs on the roads is

primarily plowing and sanding for emergency vehicle accessibility, but they do however

!5 Massachusetts Department of Revenue website
16| egal Dictionary / Free Dictionary Website
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also contribute more that just those particular services. Considering that there are over 90
private roads that cover approximately twenty miles in Spencer.

The Utilities and Fadilies department is determined to achieve a set goal to
provide wellmai nt ai ned and efficient roads for
providing the transportation system that includes safe and structurally sound roads,

bridges, and sidewalks the degpaent will be able to achieve their goals.

Sp

Spencer 6s highway department I's responsib

perimeter. Within Spencer the Massachusetts Highway Department is responsible for
maintaining majority of Route 9 and all of Rout®. £ven though Route 31 is a state

numbered route the town of Spencer is responsible fottaddgly maintenance of the

roads along that route. The rest of Spencer

responsibilities and maintenance fall under therfeer Highway Department.

There are exceptions to this because as mentioned prior there are different types of
roads in Spencer and maintenance for some of them are not the responsibility of the
Utilities and Facilities Department. According to ChaptérSction 23 of the MGY’ a
private road that has been dedicated for public use but not yet a public way does not
require the highway department to maintain and manage, unless otherwise specified.

Section 24 covers the responsibility of damage from defiecisdicated ways. Dedicated

ways are privately owned roadways that ar

public roadway system while maintaining privately owned status. This law does,
however, put responsibility on the town to recognize potedtagerous conditions of

these roads which action must be done to either warn citizens or close the area. If they do

1 Massachusetts General Laws
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not fulfill this requirement any damage or injury caused by the hazardous condition the

town will be held accountable.

2.5.2  Liability

In order to make sure that the towns and their officers follow the MGL, there are
liabilities that are put in place that hold responsibility pertaining to particular actions. To
understand the meaning of the city being held liable we provide the definiticgiras b
legally obligated or responsiblThe liabilities that are to be followed are written in the
MGL and pertain to the title sections that they fall within. The important titles that are of
interests for this project are ones that involve responsdsiliof the town highway
departments involved with roadways and road related interests. Please understand that
this section contains our own interpretations of the Massachusetts General Laws (MGL)
for Highway Liability and in no way are to be used as refmenfor any legal
consultation pertaining to similar situations. For more knowledge or for the exact written
laws of the MGL please notice and refer to the foot notes at the bottom of the pages.

The commissioners of MassHighway may give the responsibility a
municipality to construct a highway, or highway related tasks, and there is a liability if
that particular town or county does not follow through with their expectations. In the case
that performance by the town is not acceptable by the commisstbeearghe town must
make the changes necessary to satisfy the previous expected results and bare the
expenses. The county that the town falls in will then pay for the changes made to the

project that were put in place to make it satisfactory. The coumtye @ is given

18 Dictionary.com
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financial responsibilities of the changes, they then can appropriate any charges towards
the town responsible for the mishap at which they are expected {8 pay.

Defects in state highways, or roadways, that could or should have beendttende
to, that have not been, and cause injuries to any persons while traveling the
commonwealth is liabl&’ Although there are some limitations that this law falls under, it
still is upheld to those in charge of managing the road that an incident occurs. Such
situations that the Commonwealth is not held responsible are when the injury is sustained
because of the want of a railing in or upon any state highway, upon the sidewalk of a
state highway or during the construction, reconstruction or repair of the dyghlw the
situation that there is a roadway that requires repair the county, city, town or person by
law obliged to repair the same shall provide caution or close the area to travelers to
prevent injuries or damage. If the failure to do so leads to #dykopury or damage of
personal property as a result of defects that may have been prevented by repair the
county, city, town or person by law obliged to repair is held li&bln important piece
of information to mention is that damages that result ftiois situation are not covered
for a person with the combined weight of whose vehicle and load exceeds six tons.

Due to the continuous weather condition changes from season to season in
Massachusetts; laws must be put in place to cover the snow andnaiéors in the
winter, which is a major concern. The municipalities are expected to uphold safe
conditions during such weather but the town is not held liable for an injury or damage

sustained on a public way because of snow or ice and is essentiallpsu@ accideRt.

19 Chapter 82: Section 14 Failure by rnicipalities to construct highways laid out by commissioners
20 Chapter 81: Section 18 Defects in highways; liability

2L Chapter 84: 15 Personal injuries or property damage from defective ways

%2 Chapter 84: Section 17 Injury or damage caused by snow or ice
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If a town neglects to repair a roadway that it is obligated to maintain or neglects to keep
the roadway safe and suitable when covered by snow shall pay a fine appointed by the
court?® The town is also liable to make sure that the rogdware accessible for
emergency vehicles during poor weather conditions.

A town may opt to hirea contractor to pave a development. A contractor is
defined as some individual or grotipat enters into a binding agreement to perform a
certain service or pwvide a certain product in exchange faaluable consideration
monetary, goods, services, or e\smterarrangement$’ Some towns may prefer to have
a private contractor come in and buildl@elopment which legal responsibilities would
be left to them to maintain. These judgments are usually based on financial benefits or
loses. There are several cases where a town will outsource to contractors to handle big
jobs to complete it faster and neoefficient than their own laborers could perform. The
final legal agreements would bind the liabilities that would follow for maintaining and

repair such an area or job.

2.6 CONCLUSION

The Background provided above has been made available for the reaybén to
better understanding of the parameters of the project and knowledge that will be of
assistance while reviewing the methodology. The sections above present our cause and
the reasons why there is a persistent charge in enhancing our transportagoms sys

abroad.

% Chapter 84: Section 22 Neglect to repair way; penalty
% en.wikipedia.org
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3 METHODOLOGY

This project was intended to help the Utilities and Facilities Department of

Spencer, Massachusetts to manage and maintain its roads by upgrading its current

system of records to an computer generated map of public and priadse ro
The Objectives of our project are as follows:

1) To inventory the infrastructure of both private and public
roadways throughout the town of Spencer for the Utilities and
Facilities department

2) To assess the condition and compliance of roads with town
roadvay standards.

3) To estimate the value of the town roadway infrastructure
according to GASE34 requirements

4) To design an administrative process to manage resources and
capture future changes to the roadway infrastructure and

demonstrate its reusability.

The focus of our project was limited to any and all of the roads and the

surrounding infrastructure of the town of Spencer, Massachusetts. A road shall be

defined as an open way for travel and transportation by motorized vehicles that
contain one or more vdl addresses recognized by the town of Spencer and its

post office. The roadbds surrounding

items pertaining to the enhancement or modification of the defined roadway.
Another necessary limitation for reseamd development must pertain to areas

of Spencer by the Utilities and Facilities Department rather than other

departments or contractors that work for the town. A study of budget management

nfrast

was applicabl e I n order t o a p phey Spencer 6

governmental body of Spencer was our target for research pertaining to funding
and devel opment . A specific study in

study of the GASB34 compliance, which determines the roadway and road
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infrastructure value. Rally we were required to understand mapping for
development of an updated mapping system for Spencer.

The geographic and physical boundaries were restricted to the Town of
Spencer Eigure6). In order to provide a mapping systéonrecord all roadways
in Spencer we it was necessary to enter the surrounding towns. The road
limitations were based upon intersections and road divisions that may pass over a
town border. We were not allowed to analyze data of the infrastructure and
roadway conditions pertaining to neighboring towns since assembling data from a
different road system was not applicable to our project. We were to only record
data from the Spencer roadway system and its surrounding infrastructure. While
collecting data it s necessary to pa
attention to the grounds that th

Utilities and Facilities maintain as

focus for our project.

For the effective completion o
the project as a whole, we were limite
to a deadline that occurred at tt
closing date of our academic yeargigyre 6: Municipal Location of Spencer, MA
April 2, 2006. More specifically, a
formal presentation was presented to the spohgahe close of our academic
second quarter, December 15, 2005 and another by the aforementioned deadline
of our academic year. As far as data collection is concerned, the physical
properties of the roads remain the same and data collection is fedsilolg time
of day and season. Problems undoubtedly arose during the winter months due to

whether conditions but were not insurmountable.
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3.1 INVENTORYING THE ROA DWAY INFRASTRUCTURE IN SPENCER

3.1.1 Generating Road Segments

Utilizing the previously designed Mapmflayer of roads in Spencer, MA, the
roadway segments were reformatted to span between road intersections and include
embedded data pertaining to our project. These assets were divided Hutatesydries

and characterized as described in the subsequstidrse

3.1.2 Identifying road -related assets

In order to effectively approximate the value and state of the Spencer, MA roadway
system for use later in the project, it was necessary to identify the majeretasati
assets. These assets were determined by dicgct input from the sponsoring agency,
and a developed criteria for GASBI compliance and informative road analysis. At the
most basic level, it is important to be able to identify each segment of road that is in our
study. Thus, one major area of de®lated assets involves segment identification.
Segment identification includes the name of the containing street, the particular ID of the
segment, and whether or not it is a public or private road. Another important area-of road
related assets dealstivithe physical characteristics of the actual roadway. This section is
important because it can be used to begin to estimate roadway value and to enumerate
valuable information to city workers. The relevant physical characteristics to our project
include gadient, width, and condition. Another area of assets important to roadway value
and town knowledge includes information about the surrounding infrastructure. Important
infrastructure characteristics include the following:

 Guardrails I Catchbasins
1 Street signs 1 Sidewalks
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3.1.3 Determining appropriate attributes for each asset type

Each road related asset needed a defined metric in order to be properly assessed by
future endeavors and analysis. The attributes by which each asset is evaluated need to be
all ercompassing, effectively informative, and easily translatable to future points of
interest.

The road segment attributes have been directly communicated by the sponsor and
project mission to include gradient, minimum width, as well as the physical roadway
condition. Inherently necessary attributes also include ones pertaining to segment
identification. Appendix B shows the matter in which these attributes were recorded.
These assets need to be able to clearly identify each segment without any confusion. The
street name section solely includes the name of the street of which the segment is
contained. The segment ID identifies the segment of road by a uniquely assigned number
so that any two. The road is also identified as either private or public.

The physia | characteristic assets need to
material state in a clear and informative fashion. The steepest grade is very informative as
far as assessing standards and providing the town with important information for
emergency vehies and maintenance. lIdeally, it is measured using a gradient
measur ement device at numerous | ocations
maximum. However, with the technological limits of the project not including such a
device, mapping software d@h contains elevation informatiogoogle Earth has been
verified with topographical maps and utilized to calculate gradient. First, the elevation of

each peak and valley within road segments, as well as the elevation at the endpoints of
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each road segmenwas recorded. Next, the total length between elevation entry points
was determined. From these two pieces of information the gradient was calculated by
dividing the difference in elevation by the length between elevation entry points. If more
than oneelevation change occurred on a single road segment, only the maximum gradient
was recorded. This was only accomplished for the private roads of Spencer.

The most i mportant characteristic of t he
minimum width is recaded to inform the town of the maximum width of a vehicle that
can traverse the segment. This is measured in a similar fashion as the ideal maximum
gradient measurement. Measurements are taken perpendicular to various spots on the
length of the road, and¢ value of minimum result recorded. Ortho photography was
also used to minimize the effort needed to determine the narrowest segment of road.
Results of this method were compared to results professionally supplied by the CMRPC
data (SeeAPPENDIX H: CMRPC ROAD DATA TABLE (ABRIDGED), and due to
similarities within a foot in most cases, the CMRPC data was chosen as the chief width
data for the project. The roadds surface con
unpaved. Bpending on the surface, the condition was rated using its respective rubric.
(See SectioB.2.])

The infrastructure is also included on the road segment inventory form as far as
location and identification is concerned. Thesmtions and identifications correspond to
different types of road related infrastructure. Each of which has its own characteristics
and attributes that are cataloged and recorded in its own inventory form.

The street signs were also cataloged by theie,tyocation, and condition rating.

(APPENDIX B: STREET SIGN INVENTORY FORMThe sidewalks were cataloged by
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their presence on either side of the road, as well as their length and condition
individually. (APPENDIX C: SIDEWALK INVENTORY FORMN The guardrails were
cataloged in a similar fashion to the sidewalks with the same characteristics.

(APPENDIX D: GUARD RAIL INVENTORY FORM
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3.1.4  Collecting data for each attribute for each type of asset

The data for each asset was manually recorded by hand in the field. Data collection
begins on roads deemed necessary for analysis by the spgresgency. In this case, the
area deemed necessary included the ==
northeast region of the town as sho _;i

within the yellow border ofFigure 7.

Upon arriving on the desired road an
segment, each asset attribute W
entered in its avesponding form in the s
manner described in the subsequg
section.

The road segment inventory forrn
includes a uniform mapping of potentia:
road segments. This mapping is used
locate various road relateq’
infrastructure. (Street signs indicated |
an omange diamond, catch basin

indicated by a blue star, guardrails Figure 7: Town of Spencer with Sponsordefined
Project Region

depicted by shading in the dotted bar on
either the top or bottom relative to length, and sidewalks similarly in the gray bars) As
mentioned before, each asset is identified on the map witimfitastructure ID and

corresponds to a row in its relative infrastructure inventory form. The main road segment
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inventory form also includes a section for any distinct notes or comments noticed by the

recorder.

3.2 ASSESSING THE CONDITION AND COMPLIANCE O F ROADS AND
RELATED ASSETS

321 Assessing the Road and Rel ated Asset 0s

The condition rating is a value between 5.0 and 1.0, in accordance with the
respective physical rubric. The higher the condition rating corresponds to the better the
road or pieceof nf rastructureds condition. This rat
roadrelated piece of infrastructure based on various levels of damage and upkeep. The
surface condition is broken down into two different sections, one for paved roadways and
anaher for unpaved. The paved surface condition section defines values in the following
manner:

5. Excellent: No cracks or potholes

Figure 8: Paved Road-
Excellent Condition

4. Above Average: Sparse cracks with no potholes
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3. Average: Sparse cracks with 1 or less potholes

2. Below Average: Cracks with less than 5 potholes

1. Poor: Severe cracks and potholes

Figure 9: Paved Road-
Above Average Condition

Figure 10: Paved Road-
Average Condition

Figure 11: Paved Road-
Below Average Condition
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Figure 12: Paved Road-
Poor Condition

The unpaved surface condition section defines values in the following manner:

5. Excellent: $00th even surface with no potholes

Figure 13 Unpaved Road-
Excellent Condition

4. Above Average: Either rough surface or slightly uneven with no potholes

=% o R |

Figure 14: Unpaved Road-
Above Average Condion

3. Average: Either rough surface or slightly uneven with 1 or less potholes
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Figure 15: Unpaved Roadi
Average Condition

2. Below Average: Rough and uneven surface with less than 5 potholes

Figure 16: Unpaved Roadi
Below Average Condition

1. Poor: Severe Cracks and potholes with possible growth

Figure 17: Unpaved Roadi
Poor Condition

The next sections describe the various pieces ofmelated infrastructure. Thersit of
which, street signs are rated in the following manner:

5. Excellent: Street sign is new or efficiently maintained
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Figure 18 Street Signi
Excellent Condition

4. Above Average: Street sign is easily readable with fewifap@ons

Figure 19: Street Signi
Above Average
Condition

3. Average: Street sign is readable with partial fading or damage

Figure 20: Street Signi
Average Condition

2. Below Average: Street signpsartially unreadable or heavily damaged
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Figure 21: Street Signi
Below Average
Condition

1. Poor: Street sign principally unreadable with high level of damage or visual

impairments

Figure 22: Street 9gn
I Poor Condition

The sidewalk infrastructure section defines its condition ratings in the following manner:

5. Excellent: Sidewalk is new or efficiently maintained

Figure 23: Sidewalk i
Excellent Condition

4. Above AverageSidewalk is smooth and traversable with few imperfections
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Figure 24: Sidewalk i
Above Average
Condition

3. Average: Sidewalk is has slight damage due to use and weathering.

Figure 25: Sidewalk 1
Average Condition

2. Below Average: Sidewalk is deteriorating with cracks and missing pavement

Figure 26: Sidewalk 1
Below Average
Condition

1. Poor: Sidewalk is difficultly traversed with severe pavement damage
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Figure 27: Sidewalk i
Poor Condition

The guardrail infrastructure section defines its values in the following manner:

5. Excellent: Guardrail is new or very efficiently maintained

Figure 28 Guardrail i
Excellent Condition

3. Average: Guardrail is upright but has slight damage or wear

Figure 29: Guardrail i
Average Condition

1. Poor: Guardrail is not effectively upright and has high levels of damage
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Figure 30: Guardrail i
Poor Condition

The catch basin infrastructure section defines its values in the following manner:
5. Excellent: Catch basin is new or very efficiently maintained
5. Average: Catch basin is worn but still effectively functional.
5. Poor: Catclasin is damaged, clogged, and is no longer functional.
These criteria have been organized in various inventory forms to facilitate collection at a

later stage of the project (See Appendicds)B

3.2.2 Identifying Regulated Characteristics

In orderto propeyyl det er mi ne a given road segment o
to first identify the characteristics that are used as minimal requirements for public
roadways. These are put forth by the individual town. The town of Spencer,
Massachusetts is currently ihe process of enumerating these characteristics. The final
data can be compared to the final decisions of the town at a later point. Typically,
however, the main characteristics that are usually considered to be regulatory include:

1 Proper Drainage

1 Width for two passing vehicles
1 Gradient
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3.2.3 Determining the level of compliance of private roads with public road
standards

From each aforementioned characteristic, the data collected from the field is
compared to determine one of three levels of compliance éos¢égment of road. The
three levels, compliant, compliable, and not compliable, are used to estimate cost analysis
for both road upgrades and public conversion savings. The first level, compliant, refers to
a road that meets the standards deemed necdsgahe town on every level. These
include a minimum width of more than 1406 an
roads, and 5% on major and collector roads. The intermediate level, compliable, refers to
a road that does not meet every standard deemeessary but whose surrounding area
could allow necessary adjustments to properly standardize the road. The final level, not
compliable, refers to a road that is not compliant and cannot be adjusted to become

compliant due to its surrounding area andlarent roadway conditions.

3.3 ESTIMATING VALUE THR OUGH GASB-34

The GASB34 compliance is wutilized to analyze
corresponding assets. In order to do this Spencer must become a member. To become a
member one must submit a requestrf acknowledging interest in using GASB services.

Currently in Massachusetts, Boston and Newton are the only towns that are registered
with GASB.

Once recognized as a client, GASB then expects completed submission
compliance form for analysis.

The following information must be disclosed:
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1 The assessed physical condition of infrastructure assets (governments
must perform such assessments at least every three years, and disclose the
results of at least the three most recent condition assessments).

1 Descriptons of the criteria the government uses to measure and report
asset condition.

1 The condition level at which the government intends to maintain the
assets.

1 A comparison of the annual dollar amount estimated to be required to
maintain and preserve the assat the condition level established by the
government with the actual expenses, for at least the last five years.

The established condition level for the roadway network and assets is based on
the according rubric grading assigned to each part of thastnficture. After analyzing
several examples of different parts of the infrastructure a proposed level of expectancy
was set for the conditions. Using this level we then proposed which portions of the
infrastructure require upgrades or repairs, and wtiidmot. Once the level is established
the government can then begin to fill out the GASB compliance form.

By utilizing GASB we expect to submit a
current public infrastructure that the Utilities and Facilities depamt can maintain.

Next, another compliance form is submitted that includes both the current infrastructure
t hat i's maintained and the projected upgr ai
substantiated interest. When inventorying the infrastructur&®sRAas asked that the
town only considers assets that have been upgraded or added within the pastiveienty
years. The organization has concluded that anything dated past that has no beneficial
claim financially.
After submitting the recorded data anidhahcial information GASB can then
produce the appropriate advice. By submitting the compliance forms documenting all of

Spencer s assets GASB can then provide proj e

determines which alterations would beneficial.
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3.4 DESIGNING INTERFACE AND DEMONSTRATING RE USABILITY

3.4.1 Finalizing Interactive Road Segments and Map

Once data collection was sufficiently completed, the layer of MapInfo containing
all data pertaining to the project needed to be formatted and presented asilgn e
accessible manner to individuals of common interests. Thus, for others to properly access
the necessary information the layer must be satisfactorily comprehensive and finalized.
The project must also be enumerated in an easily manageable electronic(ife.

compact disc, digital versatile disc, or accessed over the internet)

3.4.2 Demonstrating Various Means of Reusability

With the project finalized to be easily used by individuals of all experience levels,
it becomes more simply adapted to other purp@s®l future applications. Various town
administrations can use the interactive mapping system to plan future roadway upgrades
and/or maintenance schedules. Furthermore, with the easily translatable collected data,
this project can adapt to other standaads future policies by simply reanalyzing the

significance of certain data sets.
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4 RESULTS

This chapter will focus mainly on displaying and describing the large amount of data
collected within this project in its most relevant manner. It will first ginenerical
summaries of each item of infrastructure. Secondly, it will characterize each item into

categories pertinent to analysis that will occur in Chapter 5.

4.1 INVENTORY OF ROADWAY SYSTEM

As expressed in the methodology of the project, various items of roadway
infrastructure will be cataloged and described for the purposes of town and-8&ASB
requiremerg. Figure31 on the next page shows the total data collected throughout the
entire town of SpenceFEigure 32 shows the total data collected for the region suggested
by the sponsoring agency. A numerisammary of the total data collected within both
areas is shown in thd@able 4 and Table 5 below. The subsequent sections will

individually describe the data collected for each type of infrastructureighoot the

Suggested Region Town of Spencer
ltem # Inventoried Item # Inventoried
Roads 30 Roads 223
Street Signs 95 Street Signs 769
Guard Rails 28 Guard Rails 128
Catch Basins 85 Catch Basins 85
Sidewalks 0 Sidewalks 57
Total 238 Total 1,262
Table 4: Quantities of Inventory Table 5: Quantities of Inventory
for Target Area for All of Spencer

project.
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Figure 31: Map of All Collected Data Within Spencer, MA
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4.1.1 Inventory of Roads

As described in the Chapter 3, the entire system of roadways within Spencer
Massachusetts will be inventoried by a uniqgue segment identification itod@me, its
location, and whether or not it is privately or publicly owned. All in all approximately
133 miles of road was covered in this projéagure 34 shows a mapping of every
roadway in Spencer, MAzigure 35 shows the
roadways inventoried within the region
suggested by the sponsoring agency with closer

detail.

pl

Figure 35: Map of Roads within Target Region

Figure 34: Map of Roads within Spencer, MA

Table6 andTable7 show numerical summaries of the inventoried roads of all of
Spencer and solely the test region respectively. It should be noted that the proportion of

private versus public roads in the

Town of Spencer Target Area
target area is somewhat misleadifg  Roads 223 Roads 34
Road Segments | 1015 Road Segments 102
Public Roads 148 Public Roads 12
Private Roads 75 Private Roads 22
Table 6: Road Inventory Table 7: Road Inventory
Statistics Statistics

63



