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Abstract

Our project was to create a reusable database and GIS map layers for roads and

road related assets in the town of Boxborough. Team members used a GPS llnit to locate

and evaluate the condition of all roads and road related assets that vvere not already

inventoried and evaluated by the to'wn. The information for each asset was entered into

tables in the database and report~: w'ere created that calculate the vailles of tIle roads alld

assets so that a financial stateme:lt could be made to satisfy the GASB Staternent 34

reporting reqllirements. Our pro.iect also demonstrates the flexibility and reusability of

the database for future use by th(~ to'wn for preventative maintenance, snow ~,lowing,

budgeting predictions, etc.
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1. Introd tio

It is a government's duty to govern its constituents efficiently an waste as liittle

as possible. '-[he only way to enSllre this is through good accounting and management,

and public reporting of the finances of the government. The United tates has

approximately 4 million miles I 0 f public roads, which is a lot to accoullt for and

maintain. More than $167 billioll were spent on public roads ill the US ill 20002
. With

inefficient accounting and manaE:ement, the US road infrastructure will waste large

amounts of tax payer money. Certain standards on reporting were needed to make

financial reporting reliable and consistent. In 1984, the Governmental i\ccounting

Standards Board (GASB) was eS'~ablished to set and improve standards for state and local

accounting and financial reporting3
• The consistent reporting created by the (rASB

standards is the only way users 0 f financial statements such as auditors can assess thte

financial condition of one goverrment compared to another. GASB statelnent 34 was

released on J ne 30, 19994 to require towns to report on their cost of deliverillg services

to citizens and to estimate the va:ue of public infrastructure such as roads, se\ver, and

water system in a comprehensive manor. If a town's reporting of its assets i~; incolYlplete

then it may receive less reimbursement from the state than it deserves.

Massachusetts has over 35 thousand miles of roads 1 located within its borders. Of

these roads, roughly one third of them use federal funding for m,aintenance. '[lle state of

Massachusetts spent $450 millio]} on Massachusetts roads and bridge infrastructure ill

fiscal year 20042
, much of it as a' d to cities and towns. Local gover lYlents take care of

roughly 24 thousands miles of road in Massachusetts l
.

The deadline for each individual town's implementation of GASB 34 reporting is

bracketed based upon the town's annual income. Boxborough falls in to the less than $10

lnillion bracket}, which makes it~; deadline due before July 1,2006 3,4. With the deadline

approaching, all the GASB 34 re iuirements need to be met soon. All Infrastructure

1 Bureau of Transportation Statistics W ~bsite

2 National Transportation Library Web~ ite
3 The GASB Organization Website
4 The '-[own of Boxborough: Financial information was given to us from the town.
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Capital Assets must be valued ar,d reported on by the deadline. As a result of GASJB 34,

numerous solutions to help a to~rn perform its reporti11g have arisen. Some tovvns contract

with an accou.ntant to do the reporting. Software packages are also available to help a

tOWll create its reports, but they can run upwards of $3,0005 and you still have to train a

person to use the software. Unfc1rtunately, both of these are rather costly methods and

require constant funding for ovel'head costs for cOlltracted work, or for updatinlg software

and training/employing personnel to use the software.

Boxborough has not finalized its reconciliation of what streets the tovvn has

accepted as public domain with ~vhat is reported in the Massachusetts JHigh'Nay Road

Illventory6. There are roads that the town has accepted as public domain but are not

reported in it. Boxborough's Inf~astructureCapital Assets are not all documented ill the

GIS layers the town currently ha:,. Most of the town's records are still in paper fornl,

which slows down the process of evaluating the assets. Boxborough's records need to be

kept up to date if the town wants to receive the aid it deserves.

Our team plans to impro\'e the efficiency and accountability ofBoxborough~)s

infrastructure assets. We will make it easier to retrieve pertinent data 'Nhen rleeded by

taking old records and updating them into GIS layers. We will lnake tlle to'Nn more

accountable by going out into the town and recording data about Infrastructure Capital

Assets. 'fhis data will also be incorporated into GIS layers. We will take information

about the roads and their respectjve Capital Assets and break it dow i:nto all atomic

level, road segments between int ~rsections. 'rhis V\Till allow the data to be rellsed in the

future for continued GASB repolting as well as road maintenance, traffic anlalysis,

budget, snow plowing, materiall)lanning and school bus route p,lann"ng. ()ur project will

reduce data gathering and streamline asset inventory tracking. It will also assist the DPW

in task assignment. Utilizing our team, the town of Boxborough will save m,oney by not

having to pay for contracted wor<: or for new software since we will integrate asset

information into their pre-existing GIS software and database system.

5 The GASB Organization Website: Thl~ website contained links to accounting software cOrfl:panies, this
reflects an average cost
6 The Town of Boxborough: This injorlvzation was given to us by the town
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2. ack ound

The Government ACCoullting Standards Board (GASB) was establislled by the

Financial Accounting Foundation to establish standards for state and local governmlent

accounting7
. These standards art: meant to guide the production of any extenlal financial

reports such as a town's annual report. The GASB mission is to create and improve

accollnting standards that will re suIt in useful information for users of finarlcial reports

and guide and educate the publi<: about the inforlnation presented il1 governlll1e11t firlancial

reports7.

GASE~ Statement 34 was issued in June 19997
. It has been heralded as a major

change in the way governments are required to present financial inforlnation. Staternent

34 requires a government to report each fund it manages separately, illlclude a copy of the

original budget and the final aml~nded budget, and for the first time incillde information

on long-term capital assets and liabilities. Also, a rV1anagement's Decision alld Analysis

section is required before the bo iy of the report "fwllere the financial managers will give

their insights into the current year's performance. 'These requirements willl1elp users of

government financial reports to ;lssess the finances of a government illl its entirety,

inclllding yearly operating resul1s; determine whether a government's financial position

has improved or not; evaluate w,lether or not the government's revenUles were sufficient

to cover its costs for the past period; see the govenl1ments' cost of pro'viding services to

its citizens; see how the goverl1ll1ent finances its programs; understand the extent to

which the government has invested in capital assets; and make better comparisons

between governments. The result is a much more comprehensive and lLlnderstandable

financial report.

Tl1e town of Boxborougll was established on February 25, 1783, out of the rleed

for centralized worship meeting place for the three su rounding townss. The town 'Nas

l1amed such, because it was origlnally going to be formed in the shape of a box, but t11e

south bordering town, Stow, wO'lld not relinquis,hpart of their land to the developrrle11t of

Boxborough8
. Because of this t]le south eastern corner of the "box" is still part of Stow.

7 The GASB Organization Website
8 'The 'fown of Boxborough Website
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Boxborough was built of a foundation of agriculture, which illcluded orchards and

grazing for milk production. Th ~ center of the town is placed on a hill top, so the elltire

watershed flows out of the town, Boxborough was the fastest growing tOW11 in

Massachusetts from the years 1990-2000, going from a population of 3,343 to 4,868, an

illcrease of 45.6%9. Today BoxbDrough is a town of over five thousand with new arLd

large businesses moving in. As I)f January 1,2003 the population was 5,147, spread out

over a total area of 10.39 square miles8
. I'he location of Boxboroug11 is in ~vliddlesex

County in the northeastern part (If Massachusetts. It is bordered by Lilttlet01t1 on the nortll,

Acton on the east, Stow to the sc uth, and Harvard on the west. Boxborough is 25 n1iles

nortlleast of Worcester, 28 miles west of Boston, a:nd 198 miles frolll ~~ew ~iork City.

Both Interstate 495 and Route 1] 1 pass through the town10.

Figure 1 0 rthographic Photo of Boxborough, MA

9 The Massachusetts Website
10 The Town of Boxborough Website
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The government of Boxborough is a Board of Selectmen with ()pen 1"own

Meeting and a Town Administrator11
. In Boxborough, it is the duty of the Department of

Ptlblic Works to maintain the roalis and replace the road related assets. This departnl1ent

receives a portiol1 of the town bu(lget to fund its repairs and mail1tenance. The town is

financed by a few sources; appro:cimately 69% tax levies, 150/0 State Aid, 9% local

receipts, and 7% from other avail:tble sources l2
. In :Fiscal Year 2004 the total town

budget was $14,967,120 and actual spending was $14,522,947 11
. The b,udget for Fiscal

Year 2005 is $15,588,869 11
. The town's Moody's bond rating is AAA 11

. A

lnunicipality's bond rating is determined by a few criteria: municipal debt, firlancial

performance, local economy and tax base and municipal management. If a to'Nn does 110t

follow the GASB statement guidelines, their bond rating may be lowered based on the

criteria of municipal managemen·:. Municipal debt includes: debt per capita, debt as a

percentage of equalized valuatior and rate of debt amortization. :Fillan,cial performance

is based on operating surpluses or deficits, free cash as a percent of revenue, state aid

reliance, property tax collection r:ltes, and unfunded pension liability. JProperty values,

personal income levels, tax base lsrowth, tax and economic base diversity, ul1employment

rates and population growth are considered when the local economy is considered.

Finally, the municipal management criteria is based on governmental s1tructtlre, the

existence of a capital improveme:lt plan, the quality of accounting al1d financial

reporting, etc. If a town's financial reports vary sigllificantly from the generally accepted

accounting procedures then an inliependent auditor may issue a qualified opirLion or

disclaimer that lnay negatively affect a town's bond rating l3
. The town would. then h.ave a

difficult time borrowing money, ~;training already tight small town budgets. T'he Tovvn of

Boxborough, MA falls into Phas~: 3 for GASB 34 compliance. Phase 3 requires that the

town had an operating budget of .ess than $10 Million in the first fiscal year ending after

JU11e 15, 1999. The town must comply with GASB 34 for all financial statenlents for

periods beginning after June 15, :~00211 ,14.

11 The Town of Boxborough Website: Ihis information was either given to use or found on the website
12 The Massachusetts Website
13 The Moody Website
14 'The GASB Organization Website
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3. Methodology

Our Project is designed to assist the town of Boxborough in cono.plying with

GASB 34 requirements by creatilLg a reusable data infrastructure for oad maintenance.

Objectives

1. To inventory roads and road elated assets

2. To assess the condetion {If roads and road relates assets

3. To create a system to es1imate value roads a d road related assets

4. rro de onstrate reusabi] ity of data infrastructure for other p rposes

In order to achieve these objectives, we will have to perform se'veral tasks. :E~ach

tasl< will be explained how it was performed, and its relevance to the objective identified.

The scope of our project includes all the town accepted roads of Boxborough" MA

and their related road side assets. The first asset to be evaluated is the road itself. The

road side assets that need to be e"aluated consist of: street signs, guard rails, lnanhole

covers, culverts, catch basins, drc'pped inlets, and storm drains. For each asset, a form

was made to help aid in the data collection and condition assessment of the asset.

Each of the roads in Boxt orough was previously evaluated, except the state roads

and private ways, by the town of Boxborough. State roads belong to the state: and th.e

private roads to their owners, and thus are not assets of Boxborough and do .not need to

be evaluated. The information 011 their condition al1d length were giveJl1 to us from the

Boxborough Department of Publ: c Works.

Road related assets incluc.es the street signs on these roads owned by 1he tOvvn of

Boxborollgh. Street signs incllld,~ stops, speed limits, directional arrovvs, intersection

signs, street names, cautionary si ?;ns. However, they do not include s111all reflectors and

town line markers. All of the inf)rmation that was collected represents the roads and

road related assets in Boxboroug:l as of July 2005.

12



Boxborough has three ty:)es of guard rails: all metal, concrete ])osts vvith steel

cable, and wooden guard rails. '"::"'here are not many in town, but anywJhere tb.e roadside

conditions have the potential daILger, guardrails are installed.

All manhole covers on all town accepted roads were evaluated and located. All

sidewalks in town were also eva .uated, including sidewalks along State roads as they are

an asset of the town and not oftlle state.

3.1 Inventorying oads all d Road Related Assets

To inventory the road as~,ets in the town, Boxborough has supplied tb.e team with

a Trimble ProXR GPS backpack unit. The unit llses a backpack that holds batteries and a

receiver with a hand controller. The unit triangulates the position of tIle receiver using

user entered offsets and satellite~; in the sky. l"'eaml members drove around town stopping

at all of the road related assets al1d recorded the point in the GPS unit, with a s110rt

description of the asset.

3.2 Assessing the Condition of oads andl Road Relates )~ssets

How the conditions for roads and road rellated assets are deternlined is explained

in this section. While the assets were being inventoried, a notebo01c was kept to record

the condition of each individual Isset. Other pertinent information was recorded as well:

type of sign, Inaterial of guardra] 1, type of pole, etc. Pictures were taken of fhe assets and

their respective picture numbers recorded in the 11otebook.

The Boxborough Departlnent of Public works used the following scale to evaluate

the condition of the roads:

1. Poor: Major cracking, major potholes, ruts, heaves, unpaved

2. air: Serious cracking, ulinor potholes

3. ood: No problems, slight-moderate cracking in some areas

4. xcellent: New

13



The following table contain:; examples of defects in a road that lo\vers its condition.

Unpaved,gravelroad

Collapsed Edges

Slight-Moderate cracking

Overgrowth

~"'igure 5 Overgrowth

To inventory street signs we recorded the type of sign, the type of post it is on, the

p11ysical condition of each, and 1he sign's visibility. The condition of the sign depends on

its reflectivity, if there are any d,~nts or bends in the sign, and if the sign is still readable.

14



Anything on the sign that is not ~upposed to be OlG it would lower its condition on Ollf

scale. The condition of the pole lepends on the alYLOunt of rust that has formed on i1, if

the pole will stand up right, and if it is straight. This table contains examples of signs in

each of the conditions:

1. Poor: Faded, chipped paint, rust, damaged,

graffiti, unreadable

Figure 6 Poor Str~'et sign

2. Fair: Sign is faded or darnaged

3. Good: Sign is easily readable

4. Excel ent: New

Figure 9 Excellent Street sig
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Guard rails were judged on three categories: worst rating on overall, the

percentage of the rail that receives that rating, and the condition of the remaillder of the

road. Using that system, the gllard rails were then placed in one of the follov/ing

categories:

1. Poor: severe damage, parts missing

2. Fair: moderate damage, s~veral poles misaligned

3. Good: cosmetic damage, nearly all poles vertical

4. Excellent: all poles are v(~rtical, no damage

Figure 13 ExeeHent (; ard Ilail
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Sidewalks were evaluated similarly to how the road conditions were evaluated.

Cracks, holes, ruts, and heaves a.llower the condition of the road. To deternline a

sidewalk's rating, the worst portJon of the sidewal1~ was rated, and that portion's

percentage of the whole sidewall~ was considered along with the rating of the rest 0 ~ the

sidewalk. From that information the condition was discussed and agreed upon. The

overall ratings are:

1. Poor: Major cracking, ruts, heaves, holes, 11eavy No Picture Available

growth in the sidewalk

2. Fair: Minor cracking, millor growth, small ruts No Picture Available

and dips

3. Good: Cosmetic crackjn~/damage, little or :no

growth,

4. Excellent: New, no cracking, no growth

Figure 15 E,xcellent Sidewalk

Storm drains were evalucted on rustiness, condition of pavement arollnd the drain,

amount of debris clogging the drain, and damage to the drain cover. 'T'lley were

categorized as:

17



1. Poor: Major rust flaking, missing pavement,

serious damage or debris, pc or or no drainage

2. Fair: Minor rusting/darrla~~e,cracked pavement,

constricted drainage

3. Good: Coslnetic rusting/d:lmage, little or no debris,

4. Excellent: New, no rust, little debris

Figure 19 .Excellelrlt Storl1l1 Drain

3.2 Creating a System t(~ I:stimate Road :and Road Relat~~d Ass~et V~llues

We decided to use Micro soft Access to generate a database to enter all of OlLr

information into. We chose tllis program because of its versatility and. availability. The

18



'"[own of Boxborough also uses tlis program. Forms would be needed to ease data entry

i11tO each of the tables. The forrls would fill in all important informatio11 about the road

or road related asset 011 to its designated table, while making the process more user­

friendly. Summary Reports would also be needed to display all of the values and their

totals at the end of the report.

To evaluate the value of each asset, a linear depreciation n1ethod is recommended

by GASB. To determine how mlch of an asset's value is retained the age of the asset,

the current date minus the date 0 f installation, is divided by the life eXI)ectancy of tble

asset and subtracted from one:

% Original Value Retain(~d == 1- (Current Date - Date of Installatio]l ) /

(Ijfe Expectancy)
This percent is multipliec. by the original ·value of the asset to estimate its current

value. This depreciatio11 method can be used for all roads and road related a~:sets.

3.3 emoIrlstrating the Rellsability of the Data Infrastructure

The data infrastructure fer this report must also be able to be e)[panded and llsed

for otl1cr possible purposes. We inten.d to demonstrate that our database can be used to

estilnatc the cost of plowing roads in Boxborough. By using road length data with other

inforn1ation from the town enter(~d into the database, a report ca11 be created in Microsoft

Access to estimate the cost of plowing the roads in Boxborough once.

19



4. esults

'T'he following information was collected from the town of Boxborough,

Massacl1usetts [rOITI March thrOUg]l June 2005. The location data was collected and

entered into a Trimble GPS unit. lJsing the GPS software provided by E~oxborough, the

data was transferred from the GPS unit into the Boxborough network. l"he information

was exported from the GPS softwcre into layers (maps) that can be viewed in (JIS

programs.

4.1 oad

Tl1e town of Boxborough f..as a total of 65 roads totaling to a length of Jlearly 30

n1iles. Of that length of road, less than 1% of it received a poor rating. 'The largest

portion of the roads received a fail rating, 47.51 %, while some received a good, 12.07%.

There was still a large portion that received an excellent rating, 39.51 0/0.

0/0 condition 1

D % condition 1

E] % condition 2

o % condition 3

o % condition 4

0/0 condition 4

Figure 20 Road condition ie Chart
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ig J e 21 oads'o Boxborough

4.2 tr t ign

'There are a total of 303 stl eet signs in Boxborough of 35 different types. Of those

signs, 0.99% are in poor conditiolL; 8.91 % in fair condition; 36.96% are i good

condition; and 53.14% were in excellent condition. Appendix A contains a tabulated

form of the statistical results for street signs and all other assets. The followirlg table lists

the type of signs in town with the total number of that type, and the nunlber th.at fell

under each condition:

Type of Sign
15MPH
20 MPH
25 MPH
30 MPH
35 MPH
4way intersection

Total # #c f 1's #of 2's #of 3's #of 4's
2 0 002
30030

18 0 0 5 13
24 0 5 15 4

70151
4 0 130

21



arrow 28 2 3 8 15
blind drive 9 0 2 4 3
bus stop ahead 1 0 0 1 0
cattle crossing 3 0 1 0 2
dangerous curve 1 0 0 0 1
dangerous intersection 3 0 1 1 1
dead end 6 1 0 2 3
deaf children 2 0 0 2 0
do not enter 2 0 0 0 2
go slow children 17 0 3 3 11
hidden drive 2 0 0 1 1
horse crossing 2 0 0 0 2
island 2 0 0 0 2
left turn 2 0 0 1 1
merging traffic 1 0 0 1 0
no parking 2 0 0 0 2
one way 7 0 0 0 7
reduce speed children 2 0 0 1 1
right lane turn right 3 0 0 0 3
right turn '") 0 0 2 1.J

RR x-ing 5 0 0 '") 2.J

S curve 1 0 0 0
slow 6 0 0 '") 3.J

stop 55 0 4 20 31
stop ahead 12 0 0 6 6
Street NatTIe 64 0 4 19 41
T-intersection 1 0 1 0 0
Town line 1 0 0 1 0
Trucks Entcri ng 2 0 1 1 0

Fig re 22 '] "ypes of Street Signs, Totals, Conditions

D # of 1's

# of2's

D # of 3'5

0# of4's

# of 1's
1%

# of4's
53%

Figure 23 Street SiglI1 (:onditions

# of 3's
37%
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Figur ~ 24 Street Signs in Boxborough

4 to 4 (153)

*3t03 (109)

~'-:T2to 2 (22)

*: 1 to 1 (3)

igure ~5 Distribution of Sign Conditions
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4.3

There were a total of 27 guard rails in town. The guard rails 'Nere either made of

steel, concrete and steel cablinf;, or wood. There were two wooden guardrails, a11d most

of the concrete and cable guard rails were in fair or worse shape. The guard rails were

relatively evenly distributed Wf en it came to their conditions:

/.

~~
/

\
\[I~

\
~~

\\
\

~--
!}

1

igu "e 26 Guard Rails i Boxborough
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\ f'
Guard_Rails_Map bY' conditiOn)\ f' ~ \ I

4 to 4 (5) // / \ \. \

D 3 to 3 (7) (/// ~/"'"'~I\' lD 2 to 2 (7) /( ,) .. "':\

1 to 1 (8) / ,/ l ~ ~
I / I I

/", / \, ~

igu e 27 Distribution of Guard ail Conditions

D # of 1's

D # of2's

0# of3's

0# of4's

igllre 28 Guard ail Conditions
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4.4 id w Ik

There are a total of 22 different sidewalks in Boxborough, totaling a length of

71,042 feet. Of that, 66.2% was In good condition and 33.8% in excellent co:ndition.

This means that none of the side,valks in Boxborough received a rating belovv 'goo ':

Figu e 29 Sidewalks in Boxborough

D % of 1'5

tJ % of 2'5

D % of 3'5

D % of 4'5

F .gure 30 Sidewalk Conditions
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Side"Jvalks_Map by Condition

4 to 4 (6)
D 3 to 3 (16)

Figure 31 Distribution of Sidewalk Conditions

4.5 form rain

There were a total of 292 storm drains in Boxborough, mostly iJl Good condition.

The storln drains are located in aleas that need drainage. Usually hilly roads tlave no

storm drains, except if there was ,1 valley where the water could collect then tJhere would

be a storm drain in the low lying lreas. Most of the roads in Boxborough are located on

hills.
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Figure 32 Storm drains in Boxborough

Storrn_Drains_.Map by Condition

4 to 4 (3)

~3 to 3 (286)
II ..~

~>"?"2 to 2 (2)
~.....~

* 1 to 1 (1)

Figure 33 ])istribution of Storm Drain Conditions

28



4.6 Valu stirn tin JJorl and Database

The data infrastructure WI ~ created has tables for roads and for all of tile road

related assets. It also included eytra tables that held some statistical information. Each

table has fields for the name or comment, condition, dimensions if they are l1eeded,

original value, expected life time, and date of installation or repairs.

To rna e the data entry into these tables easier, we created a form for each table.

"fhe following figure is an examI,le of one of the forms we created:

COMMENT

Sign Condition

Pole T..vpe

Pole Condition

Visibility

Date of Installation

Expected Life Time

Original Value

Record: IT!)

,~3re Galvenized,-3
1-4'

I
I~'

1~30.00

1 [[J[E]HJ of 287

Figure 34 A Sample Fo m

The database also includt:s reports for each asset. "The reports list important

information about each asset and also generate values for them. At the end of each

report, there is a total sum for th(: values that were generated.

To determine the value o:~ a road or a road related asset we used a linear

depreciation over the expected Ii fetime. This value was calculated by subtracting tb.e age

of the road or asset, which the D,ltediff() function calculated using the current date and

date of installation, from the exp~cted lifetime, then that was divided by the lifetime.

l~his would nd up returning a percent of total value. This would then be multiplied by

the original value of road or asset. For sidewalks al1d roads, the original vallle is the cost
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per square foot of the surface. [f any of the values are below zero, it is because they have

outlived their expected lifetime; then $0.00 is automatically entered i.nto the value field.

T'hen all of these values are totcLled at the end of the report. The last ])age of the Storm

Drains report is on the next page. Some of the table needs to be filled i by the to"rn of

Boxborough so all values are rEturning $0.00:

Figure 35 A Sample Report Page

4.7 u a ility
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The database that was created can also be used for purposes other tllan creating

reports for valuing roads and r()ad related assets. The database could be used to figure

out the cost of plowing the streets in Boxborough. Or you cOll1d schedule preventative

maintenance on roads as their conditions deteriorate. Another possible use for the

information collected is tracing the flow of contaJminants in ground vvater. Many other

possibilities exist for the re-use of our data and data infrastructure, bllt those three will be

discussed to illustrate how they re-use the database.

New England can have large snowfall in the winter and plowing inbJrmation and

costs becolne concerns for the city's and towns in this area. In 2003, the :r~v1assachllsetts

snow plowing budget was set a: $16 million. In just one blizzard that Febrllary, the cost

of removing the snow cost the ~.tate between $7 million and $8 n1illion. The total cost of

snow removal that year for Ma~,sachusetts was $62 million. In Fairfield, Connecticut the

snow removal blldget was set at $200,000 for 2003. Before that same blizzard struck, it

had already spent $500,000 on :;now removal. In the town of Boxborough, 'where the

total snow ar1d ice budget for Fiscal Year 2003 was about $65,000, the town. ellded

spending over $91,000 to take care of snow and ice that year. PlanniIlg for such ev'ents

could save the town money, as 'vell as provide better response. Better budget planJl1ing

could be achieved by using the: nformation in the database with other inforno.ation from

the tOWll of Boxborollgh.

To calculate the approxinate cost of plo~Ning the entire town once, illformation on

pay rates, average plowing spee 1, fuel economy, and fuel price will be needed. A table

can be created to contain all information on the plowing staff, includiIlg pay rate. 1~0

evaluate the cost of plowing, thi s information would need to be ill the follo\ving

expression in the report:

Cost - (Road LeILgth / Average MPH )* Average Salary -t- Road I.length

* Cost per GaUor. of fuel/Truck Fuel Efficiency

This equation would be (alculated for each road, so at the end of the report a

slunmation of all of these costs \vould report the approximate total cost of plowing tIle

town of Boxborough once. Using this calculated number, the town can compare the cost
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of the DPW plowing against pri\ate contractors in an effort to save money. ]n the

appendix there is a how-to guide on how to make these changes to the Microsoft Access

database alld generate a report that yields the total plowing cost for each road. and a total

for the whole town. A walk through for this process can be found ill A.ppendix B.

The database can also be used to evaluate other essential in£ornlation for the town

for winter related purposes. In addition to plowing roads, to prevent ice frOITl formin.g on

roads and creating slippery cond: tions sand and salt is spread over the road s11rface. The

database can be used to calculate the amount of salt the town needs. The database

contains information on road len sths and widths, which can be used to calculate the area

of each road. With the area calclilated, the amount of sand needed for each road carl be

determined using a constant volL me of sand per area of road surface. "['his evaluation can

also h lp determine if the DPW is using too much sand or salt, and adJust their equipment

accordingly.

Schedules for preventati\ e maintenance can also be assembled by using the

town's guidelines for preventatiye road maintenance and the information in our database.

The database already contains information on the condition of each road and road related

asset; it also contains fields for dates of installation. lJsing this information, a report

could be created that follows the guidelines for maintenance sclleduling to recommend

when a road or asset should go under maintenance. Maintenance sclleduling can extend

beyond just roads and road relat~:d assets as well. Using the lengths of roads included in

the database and the paths the ut.lity vehicles take arollnd town, a record of tJh.e mileage

on the tires could be created. Using that record, the town would know when to expect to

change or rotate the tires on eacl. of the utility vehicles. Proper maintenance for tires can

extend their lives significantly, v/hich could in turn save the town money by reducirlg

how often they need to buy new tires. Using the speed limits and road segnlent lengths a

report of engine runtime can be (~stimated. The engine runtime is used. to determine when

to do mainter ance on the engine, Proper maintenance of the engines ensures a longer

lifetime as well as better fuel eC(lnomy to make sure the town gets the most out of its

investments.

Another great use for the database could be emergency vehicle route plallnirlg,

which can be directed along the shortest path or the fastest path and possibly directed
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aroUlld high traffic areas. The to\vn of Boxborough has for a couple of years been

considering development of a re~;ional dispatch system for emergency services with a

couple of towns next to BoxboroJgh, and a system like this could decrease response time

a11d ensure tl1at the proper resour ~es are called in to handle the emergellcy, su.ch as

making sure that a ladder truck i~ part of the first response when one is needed.
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6. Co c us on

1~he database and prelim inary copy of this report was given to the to'wn of

Boxborough. They were both presented to the Board of Selectmen arld explained. The

Board of Selectmen was very pleased with how our project will help the tO~ln report on

its roads and road related assets The future use that was designed into the database was

also praised as it will aid the to\vn in future projects and budgeting. 1'he tovvn

accountant, Michael Guzzo, estjmated that our project had saved the town a]Jproxirnately

$15,000. This also added to the delight of the Board of Selectman. Olur proj ect was a

success as it supplied a way for the town of Boxborough to report for GASUl Statcnnent

34, a platform for future use of1he database, and saved the town a good deal of money.
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7.' commendat e

0 S

From the data that we collected for this project, we were able to distinguisl1 Nhat

roads and road related assets were in what kind of condition. From that information, we

can give recommendations to the town as to what needs to be replaced or wl1at road may

need maintenance. There was or.ly onle road in Boxborough that was n.ot conlpletel./

paved, East Whitcomb Rd. It wa s the only road that received a poor rating a~; it wa

partially gravel and heavily overgroWl1. rrhis is a small road that leads to a gravel road

out of town. It is not necessary tl) replace the road immediately since there is only one

110use on it and very low traffic. 'We think that in a few years that it might need some

maintenance work. A good portion of the roads received a fair condition, but we think

that lllost mai11tenance needed Of. these roads would be cosmetic.

There are three signs in E,oxborough that received a poor rating, two arrow "igns

and a dead end sign. These sign~:, by themselves, could not be easily read by a passing

driver. We recommend that they be replaced as soon as possible. Wlost of the signs that

received a fair rating are just fad:.ng with little damage but are still readable. Their

conditions should be checked in 1 year and replaced accordingly. Several signs also

received less than perfect visibility ratings. Some signs in town were 110t overly visible

because of bushes or tree branch,~s growing in front of them. The DP\\! sholJld use our

inforn1ation on sign visibility to :sO out and fix the visibility problem \vith the signs that

did not receive a visibility rating of four. The same should be done for replacing sign

poles that received a rating of one. We feel that these signs are in a ffil1Ch weakened

condition and need to be replaced soon.
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Ap endi.xA aw D;~ta

'I'his is the tabulated forill oftlle information collected for the roads and road
related assets in the Town of Bo:cborough from Iv1arch through July 2005. The
information for dates of installat ~on was not collected by the town in time for the writing
of this report.

n .1 oa

Street Name est rating % worst W rst r ength(Mi) .~ngth(F) Wiclth(avg)
Summer St L. 1.00 4 0.49 2,587.20 21
Liberty Square Rd L. 0.41 2 2.37 12,513.60 27
Kendall Rd " 1.00 2 0.17 897.60 22~ .

Burroughs Rd '1 1.00 3 2.53 13,358.40 18~ 1

Stow Rd L. 1.00 4 1.37 7,233.60 18
Middle Rd " 1.00 2 1.16 6,124.80 20~ .

Hill Rd " 1.00 2 2.70 14,256.00 20~ .

Codmann Hill Rd L ~ 1.00 4 1.17 6,177.60 22.5

Swanson Rd L ~ 1.00 4 0.62 3,273.60 25

Whitcomb West Rd 'I 1.00 2 0.44 2,323.20 18".
Whitcomb Eas Rd 1.00 1 0.27 1,425.60 13

Picnic St '1 1.00 2 0.67 3,537.60 14".
Depot Rd '1 1.00 2 2.15 11,352.00 16".
Old Harvard Rd '1 1.00 2 1.31 6,916.80 18".
Chester Rd :~ 1.00 3 0.25 1,320.00 22

Pine Hill Rd '1 1.00 2 0.45 2,376.00 16".
Flagg Hill Rd :~ 1.00 2 1.15 6,072.00 17

Sargent Rd ') 1.00 2 0.90 4,752.00 15".
Littlefield Rd :~ 1.00 2 0.91 4,804.80 17

Davidson Rd :~ 1.00 2 0.55 2,904.00 21

Central St :~ 1.00 2 0.34 1,795.20 30

Taylor Ln :~ 1.00 3 0.23 1,214.40

Prescott n ~ ~ 1.00 4 0.21 1,10B.80 29

Osceola Dr :~ 1.00 2 0.08 422.40 16

Old 0 chard Rd ~ ~ 1.00 4 0.20 1,056.00 24

Richardson Rd :~ 1.00 2 0.23 1,214.40 17

Barteau Ln :~ 1.00 2 0.14 739'.20 13

Weatherbee n :~ 1.00 2 0.18 950.40 14

Robinson Rd ~ ~ 1.00 4 1.10 5,80e.00 24

Hager Ln ~ ~ 1.00 4 0.30 1,584.00 24

Steele Ln ~ ~ 1.00 4 0.24 1,267'.20 24

Morse Ln ~ ~ 1.00 4 0.14 73SI.20 24

Cunningham :~ 1.00 2 0.30 1,584.00 15

Bicentennial Way :~ 1.00 3 0.21 1,10e.80
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Blanchard Rd 4 1.00 4 0.61 3,220,80 30
Cedarwood Rd 3 1.00 3 0.13 686.40 20
Cobleigh Rd 4 1.00 4 0.22 1,161. 60 24
Coolidge Farm Rd 4 1.00 4 0.25 1,320,00 22
Fifers Ln 4 1.00 4 0.21 1,108.80 22
Houghton n 4 1.00 4 0.26 1,372,80 22
Howard Ln 3 1.00 3 0.08 422.40
Inches Brook Ln 4 1.00 4 0.16 844.80 22
Littleton Rd 2 1.00 2 0.14 739.20 12
Mayfair Dr 4 1.00 4 0.28 1,478,40 22

I Pierce Ln 4 1.00 4 0.21 1,108,80 22
Pine Pasture Run 4 1.00 4 0.06 316.80 22
Reed Farm Rd L1 1.00 4 0.71 3,748,80 30
Tokatowan Spring Ln L1 1.00 4 0.37 1,953,60 22
Whitney Ln L1 1.00 4 0.12 633,60 22
Windmere Rd L1 1.00 4 0.57 3,009,60 24
Woodward Ln 2 1.00 3 0.16 844,80
Stonehedge PI L1 1.00 4 0.29 1,531,20 24
Schoolhouse Ln L1 1.00 4 0.19 1,003,20 22

n .2

Sign
COMMENT Cond Pole Type Pole Cond Visibility Exp Life Tilne Orig Value

stop 3 Square Galvenized 3 4 5 30

dead end 3 Square Galvenized 3 4 5 30

35 MPI-I 3 Painted U-channel 2 4 5 30

35 MPH 3 Painted U-channel 2 4 5 30

Trucks Entering 2 Painted lJ-channel 2 4 5 30

Stop/town line 3 Square Galvenized 3 4 5 30

35 MPH 2 Painted U-channel 2 4 5 30

Trucks Entering 3 Painted U-channel 2 4 5 30

35 MPH 3 Painted U-channel
., 4 5 30.)

right lane turn right 4 Square Galvenized 3 4 5 30

right lane turn right 4 Square Galvenized 3 4 5 30

right lane turn right 4 Square Galvenized
., 4 5 30.)

30 MPI-I 3 Painted U-channel 3 4 5 30

20 MPI-I and left turn 3 Painted U-channel 2 4 5 30

arrow 3 Round Galvenized
., 4 5 30.)

arrow 3 Round Galvenized 3 4 5 30

arrow 3 Round Galvenized 3 4 5 30

arrow 3 Round Galvenized 3 4 5 30

30 MPH 3 Painted U-channel 2 4 5 30

reduce speed children 3 Painted U-channel 2 4 5 30

stop ahead 3 Painted U-channel 3 4 5 30

stop 3 Painted U-channel 3 4 5 30
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go slow children 4 Painted V-channel 4 4 5 30
stop 3 Painted V-channel 3 4 5 30
Street nall1e- Burroughs/Stow 3 Round Galvenized 3 4 5 30
30 MPH 2 Painted V-channel 2 4 5 30
T-intersection 2 Painted V-channel 2 4 5 30
stop 3 Painted U-channel 3 4 5 30
30 MPH 2 Painted U-channel 3 4 5 30
Street nall1e- Burroughs Rd 3 Round Galvenized 2 4 5 30
s curve 3 Painted U-channel 2 4 5 30
stop ahead 3 Painted U-channel 2 4 5 30
stop 3 Painted V -channel 3 4 5 30
30 MPH 2 Painted U-channel "1 4 5 30.)

go slow children 4 Painted U-channel 3 4 5 30
stop ahead 4 Painted U-channel 4 4 5 30
stop 4 Painted U-channel 4 4 5 30

30 MPH 3 Painted U-channel 3 4 5 30

stop 3 Round Galvenized 2 4 5 30

30 MPH 3 Painted V-channel 1 4 5 30

20 MPH and right turn 3 Painted U-channel 2 4 5 30

arrow 1Painted U-channel 1 4 5 30

4way intersection 2 Painted U-channel 2 4 5 30

stop 2 Square Galvenized 3 4 5 30

Street name- Burroughs Rd 3 Round Galvenized 1 4 5 30

Street nall1e- C~hester Rd 3 Painted V-channel 2 4 5 30

20 MPH 3 Painted V-channel 2 4 5 30

blind drive 3 Painted V-channel 2 4 5 30

stop ahead 3 Painted lJ-channel "1 4 5 30.)

Stop/2X arrows/Street Nalne- Chester 2 Round Galvenized 3 4 5 30

Street nall1e- Chester Rd 2 Round Galvenized 3 4 5 30

Street nalne- Meadow In 3 Painted Round 3 4 5 30

deaf children 3 Painted lJ-channel 2 4 5 30

Street name- Meadow In 3 Painted Round 3 4 5 30

deaf children 3 PaintedU-channel 2 4 5 30

25 MPH 3 Painted V-channel 2 4 5 30

stop ahead 4 Painted lJ-channel 4 4 5 30

stop 3 Painted V -channel 3 4 5 30

30 MPH 3 Painted U-channel 3 4 5 30

stop ahead 3 Painted V -channel 3 4 5 30

right turn 3 Painted U-channel 2 3 5 30

stop 3 Painted V-channel 3 4 5 30

blind drive 3 Painted U-channel 3 4 5 30

4way intersection 3 Painted U-channel 2 4 5 30

stop 3 Painted U-channel 3 4 5 30

30 MPII 3lJ-channel Galvenized 2 4 5 30

stop ahead 3 Painted U-channel 3 4 5 30

lefttum/junction 3 Painted V -channel 2 4 5 30

stop 3 Painted U-channel 3 4 5 30

blind drive 3 U-channel Galvenized 3 4 5 30
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Street Name- Stow rd 3 Round Galvenized 3 4 5 30
Street Nanle- Fifers In 3 Round Galvenized 3 4 5 30
Street Name- Flagg hill 3 Painted Round 3 4 5 30
30 MPI-I 3 V-channel Galvenized 3 4 5 30
30 MPH 2 Painted (J-channel 3 4 5 30
hidden drive 3 Painted U-channel 3 ") 5 30.:J

stop 3 Painted U-channel ...,
4 5 30~)

Stop/st sign flagg hill/summer 2 Round Galvenized 3 4 5 30
30MPH 3 V-channel Galvenized 3 4 5 30
Street allle- Richardson 3 Painted Round 2 4 5 30
stop 2 Painted V-channel 3 4 5 30
Street Name- Richardson 3 Painted Round 2 4 5 30
stop 3 Painted U-channel 3 4 5 30
stop 3Painted U-channel 3 4 5 30
30 MPH 3 V-channel Galvenized " 4 5 30~)

dangerous intersection 3 Painted V-channel " 4 5 30~)

Street Name- Middle/hill 3 Round Galvenized 3 4 5 30

30MPH 3 U-channel Galvenized 3 4 5 30

go slow children 3 Painted Round 2 4 5 30

blind drive 3 Painted Round 3 4 5 30

stop 3 Painted U-channel 3 4 5 30

25 MPH 3 Painted U-channel 2 4 5 30

slow 3 Painted U-channel 3 4 5 30

arrow 3 Painted U-channel 2 4 5 30

blind drive 2 Painted U-channel :2 3 5 30

stop 3 Painted lJ-channel :3 4 5 30

slow 3 Painted U-channel :3 4 5 30

25 MPH 3 Painted U-channel :2 4 5 30

stop ahead 3 Painted U-channel :2 4 5 30

stop 3 Painted U-channel :3 4 5 30

stop 3 Round Galvenized :3 4 5 30

Street Naille- Old harvard 3 Round Galvenized :3 4 5 30

Street Name- Cunninghalll Rd 4 Square Galvenized 4 4 5 30

stop 4 Square Galvenized 4 4 5 30

stop 4 Painted U-channel 4 4 5 30

stop ahead 4 Painted U-channel 3 4 5 30

4way intersection 3 Painted U-channel :2 4 5 30

stop 4 Painted U-channel 3 4 5 30

30 MPH 2 U-channel Galvenized 4 4 5 30

horse crossing 4 Painted U-channel 3 3 5 30

25 MPH 4 Painted V -channel 3 4 5 30

right turn 4 Painted lJ-channel 1 4 5 30

go slow children 2 Painted U-channel 2 3 5 30

left turn 4 Painted U-channel 2 4 5 30

arrow 1Round Galvenized 1 1 5 30

arrow 4 Round Galvenized 4 4 5 30

arrow 4 Round Galvenized 4 4 5 30

arrow 4 Round Galvenized 4 1 5 30
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30MPH 3 Painted U-channel 3 4 5 30
blind drive 4 Painted V-channel 3 4 5 30
cattle crossing 4 Painted V-channel 4 4 5 30
cattle crossing 2 Painted V-channel 2 3 5 30
Street Name- Hill Rd 4 Painted Round 3 3 5 30
30 MPH 4 V-channel Galvenized 4 4 5 30
cattle crossing 4 Painted U-channel 4 4 5 30
30MPH 3 Painted U-channel 4 4 5 30
right tum 3 Painted V-channel 1 4 5 30
25 MPH 4 Square Galvenized 4 4 5 30
horse crossing 4 Painted lJ-channel 3 4 5 30
arrow 4 Painted V-channel 3 4 5 30
arrow 4 Painted V-channel 4 4 5 30
arrow 4 Painted U-channel 3 4 5 30
arrow 4 Painted U-channel 3 4 5 30
blind drive 2 Painted U-channel 2 4 5 30
stop 4 Painted V-channel 4 4 5 30
Street Name- Tokatawan Sprin 4 Square Galvenized 4 4 5 30
stop 4 U-channel Galvenized 4 4 5 30

Street Name- Schoolhouse Ln 4 Round Galvenized 4 3 5 30

dead end 3 Painted lJ-channel 3 1 5 30

Street Nalne- Weatherbee Ln 3 Painted V-channel 3 2 5 30

Street Nalne- Barteau Ln 4 Round Galvenized 4 3 5 30

stop 4 Painted lJ-channel 4 4 5 30

Street Name- Whitcomb East L 4 Round Galvenized 4 3 5 30

dead end 1Painted Square 1 3 5 30

stop 4 Painted V-channel ~~ 4 5 30

stop 4 Painted lJ-channel ~~ 3 5 30

Street Name- Picnic St 4 Painted Round ::; 4 5 30

25 MPH 4 Painted U-channel 4 4 5 30

go slow children 4 Painted U-channel 4 4 5 30

go slow children 4 Painted V-channel 4 4 5 30

Street Name- Picnic St 4 Round Galvenized 4 4 5 30

stop 4 Round Galvenized 4 4 5 30

slow 4 Painted V-channel 4 4 5 30

25 MPH 4 Painted V-channel 4 4 5 30

go slow children 4 Painted V-channel 3 4 5 30

stop 3 Round Galvenized 4 4 5 30

25 MPH 4 V-channel Galvenized 4 4 5 30

25 MPH 4 Painted lJ-channel 4 4 5 30

stop ahead 4 Painted lJ-channel 4 4 5 30

stop 4 Painted U-channel 3 1 5 30

Street Name- Depot Rd 4 Painted Round 3 4 5 30

30 MPli 4 Painted V-channel 3 4 5 30

IZR x-ing 4 Painted U-channel 3 4 5 30

stop 4 Painted lJ-channel 3 4 5 30

30 MPH 3 U-channel Galvenized 4 4 5 30

stop 4 Painted V-channel 4 4 5 30
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Street Name- Depot Rd 4 Round Galvenized 4 4 5 30
25 MPH 4lJ-channel Galvenized 4 4 5 30
stop 4 Painted U-channel 3 3 5 30
Street Name- Prescott Ln 3 Painted Round 2 4 5 30
35 MPI·I 3 Square Galvenized 3 4 5 30
bus stop ahead 3Painted U-channel 3 4 5 30
25 MPH 4 V-channel Galvenized 4 4 5 30
dangerous curve 4 Painted U-channel 3 4 5 30
island 4 V-channel Galvenized 4 4 5 30
Stop/Street Nalne- Liberty Sq 4 Painted V-channel 4 4 5 30
island 4 Painted V-channel 4 4 5 30
stop 4 Painted V-channel 4 4 5 30
35 MPH 4 U-channellGalvenized 4 4 5 30
blind drive 4 Painted V-channel 2 4 5 30
35 MPH 3 U-channel Galvenized 4 4 5 30
hidden drive 4 Painted U-channel ") 1 5 30.)

Street Name- Osceola Dr 4 Round Galvenized 4 4 5 30
go slow children 4 Painted U-channel 4 4 5 30

25 MPH 4 Painted U-channel 2 4 5 30

go slow children 3 PaintedU-channel 4 4 5 30

stop ahead 4 U-channel Galvenized 3 4 5 30

RR x-ing 3 V-channel Galvenized 3 4 5 30

stop 4 Painted U-channel 4 4 5 30

slow 4 Painted U-channel 2 4 5 30

30MPH 4 Painted U-channel 4 4 5 30

go slow childr n 4 Painted U-channel 3 4 5 30

RR x-ing 4 Painted U-channel 4 4 5 30

Street Name- Davidson 4 Round Galvenized 4 4 5 30

30 MPH 4 Painted U-channel 4 4 5 30

go slow childr n 4 Painted U-channel 4 4 5 30

blind drive 4 U-channel Galvenized 3 4 5 30

dead end 4 Painted V-channel ") 4 5 30.)

Street Name- Littleton R.d 4 Painted V-channel 3 4 5 30

slow 3Painted V-channel 4 4 5 30

30 MPH 3 Painted lJ-channel 2 4 5 30

go slow children 2 Painted U-channel 2 4 5 30

go slow children 3 Painted U-channel 4 4 5 30

go slow children 2 Painted U-channel 2 4 5 30

RR x-ing 3 Painted U-channel 3 4 5 30

25 MPH 3 Painted U-channel 2 4 5 30

arrow 4 Round Galvenized 4 4 5 30

arrow 4 Round Galvenized 4 4 5 30

arrow 4 Round Galvenized 4 4 5 30

arrow 4 Round Galvenized 3 4 5 30

reduce speed children 4 Painted lJ-channel 4 4 5 30

stop 4 Square Galvenized 4 4 5 30

Street Name- Sargent Rd 3 Painted Round 2 4 5 30

go slow children 4 Square Galvenized 3 4 5 30
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25 MPH 4 Painted U-channel 2 4 5 30
RR x-ing 3 Painted U-channel 2 4 5 30
stop ahead 4 Painted U-channel 4 4 5 30
Stop/Street Name- Sargent Rd/Littlefield 4 Painted V-channel 3 4 5 30
Street Nalne- Cobleigh Rd 4 Round Galvenized 4 4 5 30
stop 4 PaintedU-channel 4 4 5 30
stop 4 Painted U-channel 4 4 5 30
Street Name- Reed Fann Rd 4 Round Galvenized 4 3 5 30
25 MPH 4 Painted U-channel 4 4 5 30
go slow children 4 Painted U-channel 4 4 5 30
stop 4 Painted U-channel 4 4 5 30
Street Narne- Blanchard Rd 4 Round Galvenized 4 4 5 30
Street Nalne- Inches Brook Ln 4 Round Galvenized 4 4 5 30
15MPH 4lJ-channel Galvenized 4 4 5 30
15 MPH 4 U-channel Galvenized 4 4 5 30

stop 4 U-channel Galvenized 4 4 5 30

stop 4 U-channel Galvenized 4 4 5 30

Stop/Go Slow Children 4 U-channel Galvenized 4 4 5 30

one way 4 V-channel Galvenized 4 4 5 30

do not enter 4 Square Wooden post 4 4 5 30

one way 4 U-channel Galvenized 4 4 5 30

stop 4 U-channel Galvenized 4 4 5 30

no parking fire lane 4 Painted U-channel 4 4 5 30

25 MPfl 4 Painted U-channel 3 4 5 30

dangerous intersection 2 Painted U-channel 2 4 5 30

lnerging traffic 3 Painted V-channel 2 4 5 30

stop 4 Painted V-channel 3 4 5 30

arrows 3 Round Galvenized 4 4 5 30

25 MPH 3 Painted U-channel 3 4 5 30

dangerous intersection 4 Painted U-channel 2 4 5 30

stop 4 Painted U-channeI 3 4 5 30

4way intersection 3 Painted U-channeI 2 4 5 30

stop 4 Square Galvenized 4 3 5 30

Street Name- Summer Rd 4 Painted Round 2 4 5 30

Street Nalne- Pine Pasture Rd 4 Round Galvenized 4 4 5 30

stop 3 Painted V-channel 3 4 5 30

Street Name- Pine Hill Rd 4 Painted Round 3 4 5 30

30MPH 3 Painted U-channel 4 4 5 30

Stop/Street Nanle- Pine Hill 4 Painted U-channel 3 4 5 30

dead end/Street Nalne- Kendal 4 Round Galvenized 4 4 5 30

25 MPH 4 Painted U-channel 4 4 5 30

stop 4 Painted Square 2 4 5 30

Street Name- Cedarwood Rd 4 Painted U-channel 4 4 5 30

dead end 4 Painted U-channel 4 4 5 30

Street Name- Windmere Rd 4 Round Galvenized 4 4 5 30

Street Nalne- Woodward Ln 4 Painted Round '"'I 4 5 30L.

Street Name- Howard Ln 4 Painted Round
,...,

1 5 30L,

Street Name- Bicentennial Way 4 Painted Round 4 4 5 30
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Street Name- Coolidge Farm R 4 Round Galvenized 4 4 5 30
Street Nalne- Whitney Ln 4 Painted U-channel 4 4 5 30
Street Nalne- Pierce Ln 4 Round Galvenized 4 4 5 30
Street Nalne- Pierce Ln 4 Round Galvenized 4 4 5 30
Street Nalne- Mayfair Dr 4 Round Galvenized 4 3 5 30
Street Name- Robinson d 4 Round Galvenized 4 4 5 30
Street Nalne- Robinson Rd 4 Round Galvenized 4 4 5 30
Street Name- Hager Ln 4 Round Galvenized 4 4 5 30
Street Nalne- Morse Ln 4 Round Galvenized 4 4 5 30
Street Name- Houghton Ln 4 Round Galvenized 4 4 5 30
Street Nalne- Steele Ln 4 Round Galvenized 4 4 5 30
one way 4 Painted lJ-channel 4 4 5 30
one way 4 Painted V-channel 4 4 5 30
no parking 4 Painted lJ-channel 3 4 5 30
one way 4 Painted U-channel

.,
4 5 30-,

do not enter 4Phone pole 4 4 5 30

one way 4 Painted V-channel 4 4 5 30

arrow x4 4 Painted V-channel 4 4 5 30

one way 4 Painted U-channel 4 4 5 30

Street Name- Old Harvard Rd 4 PaintedU-channel
., 4 5 30j

slow 4 Painted V -channel 4 4 5 30

arrow 2 Painted U-channel
., 4 5 30j

arrow 3 Painted lJ-channel 3 4 5 30

arrow 3 Painted U-channel 4 4 5 30

Street Nalne- Richardson Rd 4 Painted U-channel 4 4 5 30

en ix .3 ails

COMMEN
STOW 2
MIDDLE 1
liberty sq 1
Sargent 1
Sargent 2
Codman Hill 2
Codman Hill 1
Codma Hil14
Codma Hill3
Hil12
Hill 1
Hill 4
Hill 3
Middle 4
Middle 2
Middle 3
Liberty Square 2

MA IA S
Concrete and stee I cable
Concrete and steel cable
Steel
Steel
Steel
Concrete and steE I cable
Concrete and steE I cable
Concrete and steE I cable
Concrete and steE I cable
Steel
Steel
Wood and Steel
Wood and Steel
Concrete and steE I cable
Concrete and steE I cable
Concrete and steE I cable
Steel

G S_LENGT GPS-L
0.045
0.137

0.13
0.036
0.037
0.016
0.304
0.221
0.229
0.024
0.025
0.036
0.079
0.149
0.272
0.016
0.022

NG (ft) C:()N

2~~7.6

72~L36

6B6.4
190.08
19t>.36

84.48
1605.12
1166.88
1209.12

126.72
132

190.08
417'.12
786.72

1436.16
84.48

11 (3.16

ITIC)N
1
2
4
4
3
2
2
2
2
3
4
1
1

2
2
1
4
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Liberty Square 3 Concrete and steEd cable 0.157 828.96 1
Liberty Square 4 Steel 0.172 908.16 3
Depot 2 Concrete and steEd cable 0.044 232.32 3
Depot 1 Concrete and steEd cable 0.043 22",.04 3
Littlefield 1 Wood and Steel 0.024 126.72 4
Littlefield 2 Wood and Steel 0.038 200.64 3
Burroughs 1 Concrete and steEd cable 0.037 19E;.36 1
Pine Hill 1 Steel 0.044 232.32 3
Stow 1 Concrete and steEd cable 0.034 17B.52 1
Stow 3 Concrete and steEd cabl!e 0.031 16:3.68 1

App ixA.4 idewalks

Street arne
cobleigh
swanson
tamarack
meadow
steele In
houghton In
morse In
hager In
robinson
school house I
cedarwood
stonehedge
massachusetts ave
massachusetts ave
massachusetts ave
avebury In
waite
boxmill
guggins
inches brook In
blanchard
reed farm rd

xpected ifetim GPS_
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

NG Condition MatE~rial

1153.505 3 Bitoumunous
2649.412 4 Bitoumunous
1880.885 3 Bitoumunous
2386.417 3 Bitoumunous
1315.099 3 Bito Jmunous
1244.939 4 Bitoumunous
652.048 3 Bitoumunous

1622.095 3 Bito Jmunous
5885.557 4 Bitoumunous
1077.301 3 Bito Jmunous
672.866 3 Bitoumunous

1391.192 3 Bitoumuno JS
184.959 4 Bitoumuno JS
44.824 4 Bitoumunous

1997.887 4 Bitoumunous
1440.541 3 Bitoumunous
1721.145 3 Bitoumunous
1137.954 3 Bitoumunous
1862.548 3 Bitoumunous
739.792 3 Bitoumunous
1089.65 3 Bitoumunous

3771.447 3 Bitoumunous

e A.5 or ~rair

Street Naille
taillarack 11 and 12
taillarack 13
taillarack 14 and 15

Condition Expected Life Time
3 20

3 20
3 20
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tamarack \6 3 20
talnarack 16 and 17 ')

20,)

tamarack I 8 and 19 3 20
meadow 1 and 2 3 20
Ineadow 3 and 4 3 20
meadow 5 and 6 3 20
Ineadow 7 and 8 3 20
Ineadow 9 and 10 .3 20
meadow 11 and 12 J 20
meadow 13 and 14 'I

20.l

meadow 15 and 16 'I

20I

meadow] 7 and ]8 20
Ineadow 19 and 20 20
c darwood I 20
cedarwood 2 ,.,

20J

cedarwood 3 3 20
cedarwood 4 3 20
cedarwood 5 3 20
cedarwood 6 3 20
kendall] 3 20
kendall 2 4 20
kendall 3 ') 20,)

kendall 4 ') 20,)

kendall 5 ') 20,)

kendall 6 3 20
flagg hill 1 3 20
flagg hill 2 3 20
windlnere 1 3 20
windlTIere 2 ') 20,)

windmere 3 3 20
windlnere 4 ') 20,)

windmere 5 3 20
windlnere 6 3 20
windl ere 7 3 20
windlTIere 8 3 20
windlnere 9 3 20
windmere 10 3 20
windmere 11 ') 20,)

windmere 12 ') 20j

windlTIere 13 3 20
windlTI ~re 14 3 20
SUlnmer 1 ') 20.)

pine hill 1 ') 20,)

pine hill 2 3 20
stone h dge 1 ') 20j

stone hedge 2 ') 20.)

stone hedge 3 ') 20.)

stone hedge 4 3 20
stone hedge 5 3 20
stone hedge 6 3 20
stone hedge 7 ') 20j
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stone hedge 8 ,.,
20.)

stone hedge 9 3 20
stone hedge 10 3 20
stone hedge 11 3 20
stone hedge 12 ,.,

20.J

applewood 1 3 20
applewood 2 ""I 20.)

applewood 3 ,.,
20.)

applewood 4 3 20
applewood 5 3 20
applewood 6 3 20
baldwin 1

,.,
20.J

liberty sq 1 3 20
liberty sq 2 3 20
liberty sq 3 3 20
liberty sq 4

,.,
20.)

liberty sq 5 3 20
liberty sq 6

,.,
20.J

liberty sq 7 3 20
liberty sq 8

,.,
20.J

liberty s9
,.,

20.J

liberty sq 10 3 20
liberty sq 11

,.,
20.)

liberty sq 12 3 20
liberty sq 13

,.,
20.)

liberty sq 14 3 20
lib rty sq 15

,.,
20.J

liberty sq 16 3 20
liberty sq 17 3 20
liberty sq 18 3 20
liberty sq 19

,.,
20.J

liberty sq 20 3 20
liberty sq21 3 20
liberty sq 22 3 20
liberty sq 23 3 20
storm drain 3 20
storm drain 3 20
storm drain 3 20
stortn drain 3 20
storm drain 3 20
storm drain

,.,
20.)

storm drain 3 20
storm drain

,.,
20.J

storm drain
,.,

20.J

storm drain 3 20
storm drain

,., 20.)

storm drain 3 20
storm drain

,., 20.J

storm drain
,., 20.J

storm drain
,., 20-)

stortn drain ""I 20.J
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stOrIn drain 3 20
storm drain 3 20
storm drain 3 20
storln drain 3 20
storln drain ,.,

20.)

storm drain ,.,
20.)

storm drain 3 20
storln drain ,., 20.)

storm drain 3 20
storm drain 3 20
stOrIn drain 3 20
storm drain ,., 20.)

storm drain ,.,
20.)

storm drain 3 20
storln drain ,., 20.)

storln drain ,., 20.)

storm drain 3 20
storm drain 3 20
storn1 drain 3 20
storln drain 3 20
storm drain ,., 20.)

storln drain
,., 20.)

storm drain 3 20
storln drain 3 20
stOrIn drain 3 20
starin drain ,., 20.)

storln drain
,., 20.)

storm drain 3 20
storln drain 3 20
starin drain

,., 20.)

storm drain 3 20
storln drain 3 20
storm drain

,., 20.)

stonn drain 3 20
starin drain 3 20
storm drain 3 20
storln drain 3 20
storln d ain

,., 20.)

storm d ain 3 20
storm d ain 3 20
storm d ain

,., 20.)

stonn drain 3 20
storln drain

,., 20.)

storln drain 3 20
stonn drain 3 20
stonn drain

,., 20.)

storm drain 3 20
storm drain

,., 20.)

storm drain 3 20
storm drain

,., 20.)

storm drain 3 20
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stonn drain 3 20
storm drain 3 20
storm drain 3 20
stonn drain 3 20
storm drain ,.., 20.)

storm drain ,.., 20.)

stonn drain 3 20
stonn drain 3 20
storm drain ,.., 20.)

storm drain 3 20
storm drain ,..,

20.)

storm drain
,..,

20.)

storm drain 3 20
storm drain

,..,
20.)

storm drain 3 20
storm drain ,.., 20.)

stann drain ,.., 20.)

stann drain 3 20
storm drain 3 20
stonn drain 3 20
stonn dr' in 3 20
storm drain 3 20
storm drain 3 20
stonn drain 3 20
storm drain

,.., 20.)

storm drain
..., 20.)

stonn drain 3 20
storm drain

..., 20.)

stonn drain 3 20
storm drain

..., 20.)

storm drain
,.., 20.)

storm drain
..., 20.)

stonn drain
..., 20.)

stonn drain 3 20
storm drain

,.., 20.)

storm drain 3 20
storm drain 3 20
storm drain 3 20
stann drain

..., 20.)

stann drain 3 20
storm drain

..., 20.)

storm drain 3 20
stonn drain

..., 20.)

stonn drain 3 20
storm drain

..., 20.)

stonn drain 3 20
storm drain 3 20
stonn drain

,.., 20.)

storn1 drain 3 20
starin drain 3 20
stonn drain 3 20
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storm drain 3 20
storm drain .,

20.)

storm drain ., 20.)

storm drain 3 20
stonn drain 3 20
stonn drain 3 20
storm drain 3 20
storm drain ., 20.)

storm drain 3 20
storm drain ., 20.)

storm drain ., 20.)

storm drain
.,

20.)

storm drain 3 20
stonn drain ., 20.)

storm drain ., 20.)

storm drain ., 20.)

storm drain
.,

20.)

storm drain ., 20.)

storm drain 3 20
storm drain ., 20.)

storm drain 3 20
storm drain

., 20.)

storm drain
., 20.)

storm drain 3 20
storm drain

., 20.)

storn1 drain 3 20
storm d ain ., 20.)

stonn drain
., 20.)

storm d ain 3 20
stonn d ain 3 20
storm drain

., 20.)

storm d ain 3 20
codman hill 1 4 20
pierce 1 3 20
pierce 2 ., 20.)

pierce3 3 20
pierce 4

., 20.)

pierce 5 3 20
pierce 6 3 20
pierce 7 3 20
pierce 8

., 20.)

pierce 9
., 20.)

pierce 10 ., 20-,
old harvard] 3 20
old harvard 2 ., 20.)

sholan 1 *PRIVATE* 3 20
sholan 2 *PRIVATE*

., 20.)

sholan 3 *PRIVATE* 3 20
sholan 4 *PRIVATE* 3 20
burroughs 1 3 20
burroughs 2 3 20
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burroughs 2
..,

20,j

burroughs 3 3 20
burroughs 4 3 20
burroughs 5 3 20
burroughs 6 ..,

20,j

burroughs 7 3 20
burroughs 8

..,
20,j

burroughs 9 3 20
burroughs 10

..,
20,j

burroughs 11 4 20
burroughs 12 3 20
chester 1

..,
20,j

chester 2 2 20
chester 3 2 20
whitney 1.

..,
20,j

wh itney 2 and 3
..,

20,j

coolidge 1. 3 20
coolidge 2 3 20
coolidge 3 and 4 3 20
coolidge 5 3 20
coolidge 6 3 20
coolidge 7 3 20
coolidge 9

..,
20,j

fifers 1. and 2 3 20
fifers 3 3 20
fi fers 4 and 5 3 20
fi fers 6 and 7 3 20
fifers 8

..,
20,j

talnarack 1. and 2 3 20
talnarack 3 3 20
talnarack 4 and 5 3 20
tamarack 6 3 20
tamarack 7 and 8

.., 20,j

talnarack 9 and 1. 0 3 20
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A ndix w to Modi y and U date th )ataloa

This Microsoft Access date-base is easily modified and can be changed to report

on other useful information. By adding new columns to the existing tables, or creating

new tables for something else, the reports could contain additional fields with luore

calculated information. In this section, the step by step process of modifying our

database to il1clude information or plowing costs. The eport will make an

approximation of the plowing cost using the average driver's pay, road length, average

driving speed, average gas efficier.cy of the truck, and the price of gasoline per galloI1.

The average driving speed and the aV'erage gas efficiency will be constaJllts. T]le price per

gallon will be a value the user ent{:rs when the report is opened. A table will be created

for the drivers and their pay rates. TIle average of their pay rates will e calculated from

the table.

First off, the table needs to be created. In the database window (]~igure 17), tInder

the 'Objects', select 'Tables', this will open the tables view where yo can create a new

table.

Fon s

Reports

Pages

r"1acros

f"1odules

Groups

:v :<' ,,"'ll

e DatabiLse :: Database (Access 2,000 file format)

"'. I '-.." I J 1:<- ffiffiO
-

OM -=='.'~ Nel'f -',;~ ~,~ ~ .. r.-t/- :::::::---1_ \ ,t \ :.. 1:.<- Q ",. :=::

Create table i1 Design vie' .'
,.. ~ ~".''' ..'''. e... .. .- .

l~:..~~.~~..~~~:.! ~X:.~:~!.~.~ ..~~~!~;~:.~j
Create table I))' entering data

Guard Rail St ltiStiCS

.:J Guard Rails

_'J Side\Nalk Stat sics

Sidewalks

,..::1 Sign Pole Sta' istics

:J Sign Statistic

..:l Storm Drain:: tatistics

-.:J :torm Drains

~:J Street Signs

Street Statis1 ics

.J Streets

Figu e 36 Table View
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In this view, select the 'Cleate table by using wizard'. This will bring up the table

wizard as seen in figure 18. Makl~ sure the 'Business' adio button is selected, then select

'LastName', 'FirstName', 'Empl(~yee', 'Salary' from the 'Sample Fields:

\flihich of the samp~e tables listed below do you want to use to create your table?

After selecting a table categorYr l:noose the sampe table and samp~e fields you want to indude
in your new table. Your table can indude fields, trom more than one sample table, Ifyou're not
sure about a fieldr go ahead and ndLide it. It's easy to delete a field Jater~

Fields. in my nellAl table:

~ !LastName ~l

L:::.J IFirst/'·Jame I
[ >> 1 IEmployeeNumber

., -:"

-~L__· J
[ &ename Fileld... ]

s§ mp~e Relds,:

raty-:-·------'O'A-
1...,__

51 ateOrPro'v'ince
Rl~gio

Pc 'stalCode
C( )untrylR.egion
H(m,e hone
·Jor~F lone

Dl ~partrnen tl
IBi!thdate
lni itetfir.e...."---.__,_..__...._..,...._............,.;,

LCancel

EmpJoy~es

Figure 37 Table Wizard

Once all of the desired fie lds are selected, click the finish buttorl. The Table

Wizard will close and the new table will open. The data can be entered now, or a form

can be made to help ease data ent~y in the future.

To make a form, 'Forms' needs to be selected in the database window, and trle

'I~"orlns' window will open on the right. In this window, select 'Create form by using

wizard'. In the wizard (Figure 1~)), make sure that the ,rrables/Queri s' dro]? menu ]1as

'Tables: Employees' selected, and select all of the available fields.
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1.---------.----_ . _

rabies/Queries

Available Fields: ~elected Fields':
r.::-.-_._._._..-._.._ _-._..•_._,

' EmployeesID
ILasti\Jame
iFirstf"Jame I

IEmployeeNumber I

L _

Salar I I

[~:. ... [ Next> ] CEjnish ]

Figure 38 Fo m Wizard

Whe11 you click 'F~inish', the wizard will close and then a new form will open

(Fegure 20). The data can be entt::red using this form and all of it will be stored in the

appropriate field on the table.

of 1

.:.. Employee~ ~

J~~ """""'=--='=

Emplo}leesl [) J

Last Name ~I

First Narne ,I

Emplo}lee Number ~Ir------------'

Salar}l I
Record~ (EJ

The last object that will bE: created is the report. Select 'Reports' under

'Objectives' in the database wind,)w, and the 'Reports' window opens to the right. In

tl1is Wi11dow, select 'Create report by using wizard'. In the wizard, go into the

'Tables/Queries' drop menu and ~ elect 'Tables: Streets', and select Street Narne and
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Length(miles). Click 'Next' button three times. TIle page currently disp,layed allows the

layout of the report to be changed. For reports with more columns, a lar1dscape layoult

should be used. Click 'Next' two more times, at the top of this window will be the title

of tIle report. 1--his report will be flamed 'Estimated Plowing Cost'. Then cIiclc 'Finish',

and the new report will open up. rrhe report still needs fields to calcll1ate the J=,lowing

costs for the roads. In the top left corner of the Access window, click 011 t e '])esign

\ .....
View' button: "', ight click OJ1 the report and select 'Toolbox', as s]10wn in figure 21.

:~, ~orting and Grouping
l -----------f"......."
I ~as e

<t, 0 Fitl/Back Color

,~5 ~uler
Iffl' "d.,I.±±J:! §n

;~ t'- Toolbo)!.

~ ~ J;J ~=Q.=ge=H=e=ad=er=lF=o=ot=;;=-··-~

. @~; Report tieader/Footer

~ ~l ~roperties
liI""""'~

Fig re 4tt eport Design View, Right-click

In the l~oolbox (Figure 22), select the' abl' button: This is the textbox button.; it

allows you to place textboxes on the report. There will be 2 text boxes added to the

report, one for the 'Detail' of the report, and two tor the report footer. l~he 'alll' button

will create two text boxes when y~)u drag one out. Delete the left text box in the 'Detail'

area.
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rigure 41 l~extbox Button

In the 'Page I-Ieader' area, we will add a label that says 'Cost'. l~o do this, select

the 'Aa' button and drag a box to ~ight of the 'Page Header' area and write in ';Cost'.

Change the left text box in the 'REport Footer' to 'Total Cost:'. The fol1owing figure

shows what the design view shoul i look like at this stage:

Fi~~ure 42 Report Design View

Now equations need to be entered into the remaining boxes so trlat their values

can be calculated. In the 'Detail' irea, right click on the box that says 'lJnbound', and

click on Properties. The window in figure 24 will appear. Change the name of the field

to 'Cost'. Then click to the right of the 'Control Source' where a ' ... ' bl1tton appears"

This will bring up a window where an expression can be entered. l~his expression will

calculate the cost of plowing each road in the town.
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~~an,e . . . 0 ......,. 0 , , ,

Control Sour ce . . . , . , . 0 0 • 0

Format, . 0 .00., 0 , 0 0 • , • r·
Dedmal Plac ~s . 0 , , • 0 • 0 , , ,

Input r'·1ask 0 • 0 , , • , • 0 , • 0 ,

Visible. 0 •• , • , • , , •••• , ,

\ ertical .. , , , . , 0 0 •• , , ••• , ••••------,,-.--.....-.,~

Hide DupHca :es . . . , . . . , . ,
Can Grow. "0"'" 0 • • •

Can Shrink. , , . 0 • , , • , •• 0 ;,..-..•••- ••------.-----••----:

Running Sun I , 0 0 • , • , • • • , 0

Figure 43 Properties VVindow

To calculate the cost of pI )wing each road, 'Ale used the followiIlg equation:

Cost == (Road Length / Average MPH )* Average Salary + Road Lengl h

* Cost per Gallon I)f fuel/Truck F'uel Efficiency

For this example, Average MPH will be 25, and Truck Fuel Efficiency will be 17.

We have to calculate Average Pa~1 Salary of the employees entered into the table. Tllis is

easily done with the Davg() function.

Cost == (Road Length / Average MPH )* D1avg(Salary) + Roa I.lcngtJh'* (Cost per

Gallon of fuel / Tr lck Fuel Efficiency)

To enter this into the expr~ssion area, you nlust start with an eqllal sig:n. After

that, then select '<Field List>' in the middle box. This gives a list of all the fields in the

right most box from the selected ~Dlder in the left most box. Double- lick the

'Lellgth(miles)' field and it will appear where the cursor is in the expression box. Type

Divide by('/') 25 and multiply('* '). Then, in the left most box double click 'FunctiollS'

and click 'Built-in functions' below that. Select 'Domain Aggregate' iUl the middle b,ox

and double click 'DAvg' in the right most box. 1~hen inside the DAvg() function in the

text box, highlight' «expr»', then type' " [Salary]" '. Highlight' «domain»' arLd type'

"Employees" '. Delete the comm;l and' «domain»' but leave the close parentlLeses. ,]~hen
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outside the DAvg() function, tYI>e '+', then select 'Estimated Plowi g Cost' in the left

most box the11 '<Field List>' in ':he middle box and double click 'Length (miles)' irl the

right most box. Then type multil>ly ('*') then [Price of gallon of fuel]. When the report is

run, a prompt will ask for the prjce of a gallon of fuel. Next, type '/ 17'. The equation

should look like this:

¥"'~~~~........""~......"~•• '-..'"""",,,,"'.~." r·.-'~'···----~~~~C:::':::".~:':":~~~':':.·-:""-·.":·-.-'C·' '='.--::-~'----=--'--':7'=~=':.::~::'::::~=':--":"'"

EstimatedHlolllJir1g' Cost; » I ·.,.,.·;UIOr'i1i'... ,.'t' ....."';> ..;

,r±J Table~ ,/ ".. "" >" List> i AutoCenter

LJ Queries Label6 iAutoResize
Street Name_Label :BorderSt'lle

r.±J Forms Length miles)_ Caption
r.±J Reports 1Line9 CloseButton
r±J Functions ILabel20 ControlBox
tJ CCHIS ants ISb-eet r\Jame Count

:Len~ th miles) i ~ DateGroupingLJ Operators IText13 . .i; FastLaserPrintinc] ...

U Common Expressio '"IS i!~~t7 _.N N_ •••••_._ •.J~~JJ ~~Iter_.. ...._..__~ _J: ~

:8'igure 44 The Cost ormula

Now all we need is to wrlte the total function, which is simply a sum oft11e

separate costs. Select and copy t]le entire function you just wrote. Cl"c]k Fornlat on the tab

strip in the properties window. Click the drop box next to "Format ..... ~I' belovv' that and

select Currency as is highlighted in figure 26.
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en

Forniat I I I 1 I I I I I " I , • I I I

Decimal Places I • I I • • I • I • I

i-'-"-"-- --- ...--"

, 'l/isible I I I I I I I I I 1 1 I I I I 1

Hide Duplicates I , I , , • • I I •

Can (;rol " •• I I I , I I I • I •• I
: n ••. ,.·_. __ _ " •. , _, _. _._ .•__._••..~".,. .

Can Shrink . . .. I...... I
Left I I • I I I I I • I I , I I I • I I ll_,._,~~}". __~._.

Top I I I • I I • I I I • I •• I • , I ,0,0 .17T:

; Vi idth . I I I I 1 I I I I • I I , I I I lq.:.§:§~~?:*~~~..*..,~ "" ,.~-~~-_ ,_..,.<
Heiqht , . I • I I I , • I • • I I I • !O I 1667~

8a'-'· S '~lle I • I • I • I I I , I • I I r·-~®_SI2.9r~ t..

Figure 45 Format Tab

Now double click on the text box next to I"otal Cost in the footer of the report.

Bring IIp the expression builder again. In the left most box double clic 'Functions and

clicl< Built-in Functions, in the middle box click SQl.J Aggregate, in the right box double

click Sum. Highlight' «expr»' and paste the previous formula in. The exp essioll should

look like the one in figure 27. Clil:k Ok. Now click :Format on the tab strip and set the

format for this textbox to Currenc:r as well. Save the changes and the report is finished

and ready to run.

=Sum([Length fn iles)]fZ5"DAvg("[Salar-y] t'r~l:mployees~ J +[Length
(miles)' :<[Price of gallon of fuel]lll

._ _... __. _, ... _.. __ ". ,_.. .. ~ .. unl~~

_+~ (;<!~ ..:.~ .~~ ~~d.C?r~"J?t, Lik~ ..",p.a.~.~ _~~~

~'Esti01~;dPi~ ~~g C~;t~ C<R~P~~i;-,~~·,·-··7·"-T~11 .
r±:J Tables . <Field List> ....~.... iAutoCenter
D Queries ;Label6 : IAutoResize
fh . ~ Street Nam.e_Labe.1 § i,.. I... BorderStyle
L±J For ms !Length (miles)_LabE ; !Caption
(±J Reports Line9 .,. I! CloseButton
r±:J Functions .Label20 ! ! ControlBox
D Constants .Street Na~e ; ,Count ,

, . ,Length (miles) II DateGrouplng
D Operators ;Text13 , ): IFastLaserPrinting

D Con mon Ex~ ressions T~~t7 t:~~:J :~i1ter _." .._.

Figu re 46 The Total Cost Fo mula

59



pp o. d ibliogr phy

Natio al TransportatioJ) Library Website, http://ntl.bts.gov/ :
This website proved to be very useful as it contained many documents

covering many areas of road maintenance, expenditures/revellues, nl1ileage, etc.
for different states and ":he nation itself

B e U of Transportatiln Statistics Website, http://www.bt,:.gov/:
This website contlined pages with llseful statistical data relati.ng to

transportation, including road and funding information.

l'he Town of Boxborou~~hWebsite, http://tovvn.boxborougll.rna.us/ :
This website contlined useful information pertaining to the l~own of

Boxborough, contact information to gain more background irtformation, form of
government and more.

,.. he Massachusetts Weltsite, http://www.mass.gov/ :
This website yielded useful information on budgeting, and distribution of

money to local towns

The Moody Website, htip://w\Vw.nloodys.eoln/ :
1'his website contlined information relating to bond ratings afld municipal

credibility

,. he ASB Organizatio:l Website, http://www.gasb.org/ :
Information that \vas needed for GASB Statement 34 was readily available

one this site.
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