Finance Committee
Fire Department Budget
February 15, 2022
Sandwich Town Hall

AGENDA
• Fire Budget FY 2023 overview
• Department review – 2 year comparison
• ISO Report
• Cost Reduction Plan

FY 2023
• No increase in expenses – level funded from
previous year
• Salary line – contract year so some changes will
occur after contract is settled.
• Overtime – Asking for a $250K increase to try and
properly fund. $100K out of Ambulance Fund

OVERTIME
APPROPRIATION:

$760,000.00

Typically not enough due to vacancies and we are
trying to maintain 10 personnel at the start of a
shift.
Recertification overtime costs also part of this
expense. Typically run about 1,200,000.00 in
overtime but it is still cheaper than hiring 8 more
FF’s with benefits.

OVERTIME

Firefighter Staffing (Overtime 2022)
• Overtime will always be an issue and will not go away.
• EMS training requirements for all personnel are at a
minimum of 30 hours and maximum of 60 hours per
Firefighter every 2 years. Averages to about $100,000.00
in overtime
• Collective bargaining agreements dictate time off
amounts and when they can take it off
• The Matrix Group doing full review of practices for
overtime and will produce recommendations and best
practices.

EMS Review 4 Year Comparison
• Review EMS responses and transport for the last (4)
years
• Show the increases in the Medicare CPC
reimbursement program which goes back into the
Ambulance fund.

EMS Statistics 2017-2019
• The following is the breakdown of
EMS statistics for 2017.
• EMS Calls
2,542
• Medical Facility
7501000 incidents

• The following is the breakdown of
EMS statistics for 2019.
• EMS Calls
3,067
• Medical Facility
7501000 incidents

• NOTES: Roughly 60% were
Advanced Life Support Calls

• NOTES: Roughly 75% were
Advanced Life Support calls

• CPC Medicare reimbursement:
N/A didn’t apply

• CPC Medicare reimbursement:
$120,000.00

EMS Statistics 2020-2021
• The following is the
breakdown of EMS statistics
for 2020.
• EMS Calls
3,329
• EMS Transports
2,137

• The following is the
breakdown of EMS statistics
for 2021.
• EMS Calls
3,332
• EMS Transports
2,396

• NOTES: Roughly 60% were
Advanced Life Support
Calls

• NOTES: Roughly 80% were
Advanced Life Support
calls

• CPC Medicare
reimbursement:
$145,000.00

• CPC Medicare
reimbursement:
$198,000.00

Ambulance Billing
Sandwich Ambulance Billing Stats

FY

Total Billable
Transports

Total
Charges

Total
Allowed
Charges

2017

2,131

$4,688,655

$1,851,258

$1,565,761

85%

$285,497

2018

2,189

$4,788,664

$1,907,619

$1,641,827

86%

$265,792

2019

2,360

$5,070,139

$2,068,054

$1,737,347

84%

$330,707

2020

2087

$5,001,513.

$2,023,083

$1,602,540

79%

$420,543

2021

2100

$5,417,072

$2,017963

$1,658,760

82%

$359,203

Total
Collected

Collection %

Total
Uncollected

ISO Report
• Insurance Service Organization does a full operational
review of the department for insurance purposes for
dictating home owners insurance policy fire coverage.
• Last one completed in 2016 and is usually done on a
5-year review cycle. Ratings are 1-10 with 1 being the
best and 10 being the worst rating.
• Rating in 2016 was 4-4Y
• New Rating becomes official May 2022 is 3-3Y (see
attached report)

ISO Report
• What helps us?
• Combined dispatch services was critical
• Opening of Station 2 East Sandwich was critical
• Having 10 FF at the start of a shift was critical

• What hurt us?
• The town does not have 100% fire hydrant coverage, only
75% of the town has town water (Future waste water
improvements will help that)
• Our Quint Ladder truck is not at Station 1 ( can’t fit) so we
lose points as it is outside of the 2-3 mile response area
• We are currently down (1) Engine

ISO Report
• How does ISO affect me or my business?
• A good ISO score will reduce your insurance premium on
your house or business potentially.
• It is not guaranteed but once rating is official in May 2022,
residents and business owners should notify their
insurance carriers of the ISO score change and insurance
companies will review ISO database and makes changes
as necessary.

Firefighter Staffing (On duty)
• SFD has determined minimum of 10 personnel on
duty is the right amount.
• What does this do?
• Enables (3) ALS ambulances to be staffed plus having
a Shift Commander
• I would not go below 10 FF at a start of a shift, 10 is the
magic number to handle the over 4700 calls for service.
• Whatever it costs to maintain 10 personnel (overtime
will always be an issue)

Cost Recovery vs Cost Reduction
• We have increased cost recovery by participating in
the Medicare CPC reimbursement program the last
(3) years.
• What does this do?
• CPC consultant does a deep dive into ambulance
billing and finds additional monies that the department
is eligible for which Medicare and Medicaid transports,
equipment service costs and personnel impacts.
• Cost Reduction
• Next few slides will depict what we have done since
2019 for overall Cost Reduction

Firefighter Staffing (Hiring)
• All Fire Chief’s having difficulty hiring qualified
personnel.
• Can’t compete with Fire Districts who offer much larger
salary and 90/10 splits on Health Insurance.
• Potential remedy: Implemented in 2020
• Residency extended to 60 miles from town border
• They would not be eligible for call back and only for shift
overtime but this could solve the problem.
• Ended up hiring 1 very qualified FF-EMT so he could
remain in his residence downcape
• In 2020 we lost (7) FF to other fire departments
• Since then, 1 left for Florida due to a spouse career
move and 2 have retired.

Cost Reduction - Salary
• Last (4) hires have been EMT-Basic and not EMTParamedic. The difference in pay between the (2) is
about 15K-30K depending on years of service of
person leaving.
• Estimated savings to salary line last 24 months is
$60-80K which goes to reduce overtime deficits with
salary line gains offsetting overtime overages.

Cost Reduction - Overtime
• For the past 25 years the department has tried to
maintain (5) personnel in town at all times for standby.
• In the summer 2021, we implemented a new standby
directive that requires all (3) ambulances to be out of
town before calling personnel back in. The previous
standard was after (2) ambulances were out of town.
Our minimum is now (4) personnel in town.
• This will hopefully reduce standby overtime, though
not sure how much yet as we need a full year to study
this trend.

Cost Reduction - Overtime
• For the last (3) fiscal years I have tried to hold
spending of expenses to have an excess that I can
spend against the overtime deficit.
• Each year averages about $20K in unspent expenses
to try and offset overtime. This sometimes requires
me to hold off on purchases until the next fiscal year
(IE: kicking the can down the road) but it is a cost
reduction practice we have been following if possible.

Cost Reduction - Capital
• In 2019 with the loss of an Engine, we replaced the Engine with a
Quint apparatus, which is a fire engine / ladder truck combined. We
knew that in FY 2023 we had a 1.3 million dollar placeholder to
replace our 1996 Aerial Tower in the Capital budget and knew the
truck had potential to fail due to age.
• The opportunity was there to purchase a multi-mission truck off of a
stock list program for $768,000.00. (in 2019) and have it delivered
in 16 weeks. Town Meeting approved ambulance fund down
payment of this truck in May and it arrived in November ready for
service. We have (3) years left of payments of $106,000.00 a year
which comes out of the lease purchase line in the budget.
• In 2021 the Aerial Tower had a major mechanical failure that would
cost $150K to repair. Instead of repairing we scrapped the truck
because we already had the replacement at a very reduced cost.

Cost Reduction - Capital
• We are currently down an Engine and are looking at some point to
purchase a replacement. In the interim if we are in need of a loaner
Engine we have (2) options.
• Cotuit Fire District 1998 Fire Engine with low miles
• JBCC a 2017 Fire Engine with low miles
• We have a use share agreement in which our mechanic would provide
repairs services on just these 2 trucks in exchange for use when we would
need one of them (if an engine is out of service)

• Cost is mechanic overtime at about $57.00 per hour and we are covered
with backup apparatus and can purchase a replacement engine in the
near future when the fiscal climate is right.
• Average cost of a new Fire Engine basic model is about $550K. Will try
and wait until Quint is paid off.

Cost Reduction - Capital
• The department currently maintains (4) ALS ambulances. We were
approved for purchase of a new ambulance at Fall 2021 Special
Town Meeting.
• Average cost of a diesel ambulance fully equipped is $340K. In
consultation with our FF-Mechanic and Town Manager we wanted
to implement a fuel diversification program and have at least one
regular gas ambulance in the fleet and possibly (2) if this one works
out.
• Cost of a regular gas ambulance was $260K fully equipped. The
gas ambulance will be here Summer 2022.

Cost Reduction - Summary
• The department is fully aware of the overtime impacts to not only
our department but the reserve fund.
• The Cost Reduction/Cost Recovery program has tried to alleviate
some of the pressure on capital requests to allow money to be
spread to other departments and needs.
• We were also able to give the IT department a 2019 Ford Fusion
which was our training car so a capital purchase wasn’t needed for
them. We also gave them a 2015 Ford Explorer that was coming off
line and consolidated training into a 2016 Ford Explorer.
• We have saved a total of ($612,000.00) in capital (Quint &
Ambulance) and ($80,000 salary (EMT v Medic). We are hopeful
that the standby reduction plan will save additional money in
overtime in the future.

matrix
consulting group
February 14, 2022
John Burke
Fire Chief
Sandwich Fire Department
201 Cotuit Road
Sandwich, MA 02563
Dear Chief Burke:
We are working on the overtime issue for the Town of Sandwich Fire Department. We
have reviewed the Collective Bargaining Agreement and the Arbitration report from 1997
as it relates to the holiday pay and scheduling.
Based on our review thus far, fire department employees are allotted 11 holidays per
calendar year. According to the CBA, these days are awarded based on 12 hour
increments and may be taken at the request of the employee or they may be paid at
straight time. The following table highlights our understanding of the process.
Employees Hired prior to July 1, 2013
Employees Hired after July 1, 2013

Eight must be approved without regard to OT. The
last 3 can be denied if it creates an OT situation
Six must be approved without regard to OT. The
last 5 can be denied if it creates an OT situation

For the purpose of budgeting, the following table highlights our understanding of the cost
for these holidays.
11 holidays per person for the year
Hourly OT rate is $56.14 (average)
8 Holidays can be taken regardless of OT status – 96 hours of holidays
12 hours @ $56.14 per hour is $5,389.44 per person for 8 holidays
44 personnel assigned to the shifts
$237,135.36 OT to cover 8 holidays for 44 personnel

This assumes that all 44 line employees take 8 holidays without regard to any OT status.
This projection uses an average hourly OT rate. This rate may fluctuate over the course
of a year depending on any pay adjustments. Based on these assumptions the cost of OT
would be approximately $237,135 for the year.
309 Skyline Drive • Trophy Club, TX 76262 • 817.999.7118
SF Bay Area (Headquarters), Boston, Charlotte, Dallas, Irvine, Portland, St. Louis

To pay out the remaining 3 holidays at an average hourly rate of $37.13 for all 44
employees is approximately $19,600. This brings the total holiday benefit cost to
approximately $256,740 for the year. Based on these assumptions and preliminary
analysis, increasing the OT budget by $250,000 seems reasonable. Further analysis will
be necessary and will be included in the final report.
If you have any questions, please do not hesitate to contact me at the phone number
above as well as by email at rfinn@matrixcg.net

Robert W. Finn
Matrix Consulting Group
Robert W. Finn
Senior Manager

Public Protection Classification
(PPC©)
Summary Report

Sandwich

MASSACHUSETTS
Prepared by
Insurance Services Office, Inc.
1000 Bishops Gate Blvd., Ste. 300
P.O. Box 5404
Mt. Laurel, New Jersey 08054-5404
1-800-444-4554

Report Created January 2022

Effective May 1, 2022
PPC is a registered trademark of Insurance Services Office, Inc.

Background Information
Introduction
ISO collects and evaluates information from communities in the United States on their
structure fire suppression capabilities. The data is analyzed using our Fire Suppression
Rating Schedule (FSRS) and then a Public Protection Classification (PPC©) grade is
assigned to the community. The surveys are conducted whenever it appears that there is a
possibility of a PPC change. As such, the PPC program provides important, up-to-date
information about fire protection services throughout the country.
The FSRS recognizes fire protection features only as they relate to suppression of first alarm
structure fires. In many communities, fire suppression may be only a small part of the fire
department's overall responsibility. ISO recognizes the dynamic and comprehensive duties of
a community's fire service, and understands the complex decisions a community must make
in planning and delivering emergency services. However, in developing a community’s PPC
grade, only features related to reducing property losses from structural fires are evaluated.
Multiple alarms, simultaneous incidents and life safety are not considered in this evaluation.
The PPC program evaluates the fire protection for small to average size buildings. Specific
properties with a Needed Fire Flow in excess of 3,500 gpm are evaluated separately and
assigned an individual PPC grade.
A community's investment in fire mitigation is a proven and reliable predictor of future fire
losses. Statistical data on insurance losses bears out the relationship between excellent fire
protection – as measured by the PPC program – and low fire losses. So, insurance
companies use PPC information for marketing, underwriting, and to help establish fair
premiums for homeowners and commercial fire insurance. In general, the price of fire
insurance in a community with a good PPC grade is substantially lower than in a community
with a poor PPC grade, assuming all other factors are equal.
ISO is an independent company that serves insurance companies, communities, fire
departments, insurance regulators, and others by providing information about risk. ISO's
expert staff collects information about municipal fire suppression efforts in communities
throughout the United States. In each of those communities, ISO analyzes the relevant data
and assigns a PPC grade – a number from 1 to 10. Class 1 represents an exemplary fire
suppression program, and Class 10 indicates that the area's fire suppression program does
not meet ISO's minimum criteria.
ISO's PPC program evaluates communities according to a uniform set of criteria,
incorporating nationally recognized standards developed by the National Fire Protection
Association and the American Water Works Association. A community's PPC grade
depends on:
 Needed Fire Flows, which are representative building locations used to determine
the theoretical amount of water necessary for fire suppression purposes.
 Emergency Communications, including emergency reporting, telecommunicators,
and dispatching systems.
 Fire Department, including equipment, staffing, training, geographic distribution of
fire companies, operational considerations, and community risk reduction.


Water Supply, including inspection and flow testing of hydrants, alternative water
supply operations, and a careful evaluation of the amount of available water
compared with the amount needed to suppress fires up to 3,500 gpm.
PPC is a registered trademark of Insurance Services Office, Inc.
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Data Collection and Analysis
ISO has evaluated and classified over 39,000 fire protection areas across the United States
using its FSRS. A combination of meetings between trained ISO field representatives and the
dispatch center coordinator, community fire official, and water superintendent is used in
conjunction with a comprehensive questionnaire to collect the data necessary to determine
the PPC grade. In order for a community to obtain a grade better than a Class 9, three
elements of fire suppression features are reviewed. These three elements are Emergency
Communications, Fire Department, and Water Supply.
A review of the Emergency Communications accounts for 10% of the total classification.
This section is weighted at 10 points, as follows:


Emergency Reporting

3 points



Telecommunicators

4 points



Dispatch Circuits

3 points

A review of the Fire Department accounts for 50% of the total classification. ISO focuses on
a fire department's first alarm response and initial attack to minimize potential loss. The fire
department section is weighted at 50 points, as follows:


Engine Companies

6 points



Reserve Pumpers

0.5 points



Pump Capacity

3 points



Ladder/Service Companies

4 points



Reserve Ladder/Service Trucks

0.5 points



Deployment Analysis

10 points



Company Personnel

15 points



Training

9 points



Operational considerations

2 points



Community Risk Reduction

5.5 points (in addition to the 50 points above)

A review of the Water Supply system accounts for 40% of the total classification. ISO
reviews the water supply a community uses to determine the adequacy for fire suppression
purposes. The water supply system is weighted at 40 points, as follows:


Credit for Supply System

30 points



Hydrant Size, Type & Installation



Inspection & Flow Testing of Hydrants 7 points

3 points

PPC is a registered trademark of Insurance Services Office, Inc.
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There is one additional factor considered in calculating the final score – Divergence.
Even the best fire department will be less than fully effective if it has an inadequate water
supply. Similarly, even a superior water supply will be less than fully effective if the fire
department lacks the equipment or personnel to use the water. The FSRS score is subject to
modification by a divergence factor, which recognizes disparity between the effectiveness of
the fire department and the water supply.
The Divergence factor mathematically reduces the score based upon the relative difference
between the fire department and water supply scores. The factor is introduced in the final
equation.

PPC Grade
The PPC grade assigned to the community will depend on the community's score on a
100-point scale:
PPC
1
2
3
4
5
6
7
8
9
10

Points
90.00 or more
80.00 to 89.99
70.00 to 79.99
60.00 to 69.99
50.00 to 59.99
40.00 to 49.99
30.00 to 39.99
20.00 to 29.99
10.00 to 19.99
0.00 to 9.99

The classification numbers are interpreted as follows:


Class 1 through (and including) Class 8 represents a fire suppression system that
includes an FSRS creditable dispatch center, fire department, and water supply.



Class 8B is a special classification that recognizes a superior level of fire
protection in otherwise Class 9 areas. It is designed to represent a fire protection
delivery system that is superior except for a lack of a water supply system
capable of the minimum FSRS fire flow criteria of 250 gpm for 2 hours.



Class 9 is a fire suppression system that includes a creditable dispatch center, fire
department but no FSRS creditable water supply.



Class 10 does not meet minimum FSRS criteria for recognition, including areas
that are beyond five road miles of a recognized fire station.

PPC is a registered trademark of Insurance Services Office, Inc.
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New PPC program changes effective July 1, 2014
We have revised the PPC program to capture the effects of enhanced fire protection
capabilities that reduce fire loss and fire severity in Split Class 9 and Split Class 8B areas (as
outlined below). This new structure benefits the fire service, community, and property owner.
New classifications
Through ongoing research and loss experience analysis, we identified additional
differentiation in fire loss experience within our PPC program, which resulted in the revised
classifications. We based the differing fire loss experience on the fire suppression capabilities
of each community. The new PPC classes will improve the predictive value for insurers while
benefiting both commercial and residential property owners. Here are the new classifications
and what they mean.
Split classifications
When we develop a split classification for a community — for example 5/9 — the first number
is the class that applies to properties within 5 road miles of the responding fire station and
1,000 feet of a creditable water supply, such as a fire hydrant, suction point, or dry hydrant.
The second number is the class that applies to properties within 5 road miles of a fire station
but beyond 1,000 feet of a creditable water supply. We have revised the classification to
reflect more precisely the risk of loss in a community, replacing Class 9 and 8B in the second
part of a split classification with revised designations.
What’s changed with the new classifications?
We’ve published the new classifications as “X” and “Y” — formerly the "9" and "8B" portion of
the split classification, respectively. For example:




A community currently displayed as a split 6/9 classification will now be a split 6/6X
classification; with the "6X" denoting what was formerly classified as "9".
Similarly, a community currently graded as a split 6/8B classification will now be a split
6/6Y classification, the "6Y" denoting what was formerly classified as "8B".
Communities graded with single “9” or “8B” classifications will remain intact.

PPC is a registered trademark of Insurance Services Office, Inc.
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What’s changed?
As you can see, we’re still maintaining split classes, but it’s how we represent them to
insurers that’s changed. The new designations reflect a reduction in fire severity and loss and
have the potential to reduce property insurance premiums.





Benefits of the revised split class designations
To the fire service, the revised designations identify enhanced fire suppression
capabilities used throughout the fire protection area
To the community, the new classes reward a community’s fire suppression efforts by
showing a more reflective designation
To the individual property owner, the revisions offer the potential for decreased property
insurance premiums
New water class
Our data also shows that risks located more than 5 but less than 7 road miles from a
responding fire station with a creditable water source within 1,000 feet had better loss
experience than those farther than 5 road miles from a responding fire station with no
creditable water source. We’ve introduced a new classification —10W — to recognize the
reduced loss potential of such properties.
What’s changed with Class 10W?
Class 10W is property-specific. Not all properties in the 5-to-7-mile area around the
responding fire station will qualify. The difference between Class 10 and 10W is that the
10W-graded risk or property is within 1,000 feet of a creditable water supply. Creditable water
supplies include fire protection systems using hauled water in any of the split classification
areas.
What’s the benefit of Class 10W?
10W gives credit to risks within 5 to 7 road miles of the responding fire station and within
1,000 feet of a creditable water supply. That’s reflective of the potential for reduced property
insurance premiums.
What does the fire chief have to do?
Fire chiefs don’t have to do anything at all. The revised classifications went in place
automatically effective July 1, 2014 (July 1, 2015 for Texas).
What if I have additional questions?
Feel free to contact ISO at 800.444.4554 or email us at PPC-Cust-Serv@iso.com.

PPC is a registered trademark of Insurance Services Office, Inc.
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Distribution of PPC Grades
The 2020 published countrywide distribution of communities by the PPC grade is as
follows:

Assistance
The PPC program offers help to communities, fire departments, and other public officials as
they plan for, budget, and justify improvements. ISO is also available to assist in the
understanding of the details of this evaluation.
The PPC program representatives can be reached by telephone at (800) 444-4554. The
technical specialists at this telephone number have access to the details of this evaluation
and can effectively speak with you about your questions regarding the PPC program. What's
more, we can be reached via the internet at www.isomitigation.com/talk/.
We also have a website dedicated to our Community Hazard Mitigation Classification
programs at www.isomitigation.com. Here, fire chiefs, building code officials, community
leaders and other interested citizens can access a wealth of data describing the criteria used
in evaluating how cities and towns are protecting residents from fire and other natural
hazards. This website will allow you to learn more about the PPC program. The website
provides important background information, insights about the PPC grading processes and
technical documents. ISO is also pleased to offer Fire Chiefs Online — a special, secured
website with information and features that can help improve your PPC grade, including a list
of the Needed Fire Flows for all the commercial occupancies ISO has on file for your
community. Visitors to the site can download information, see statistical results and also
contact ISO for assistance.
In addition, on-line access to the FSRS and its commentaries is available to registered
customers for a fee. However, fire chiefs and community chief administrative officials are
given access privileges to this information without charge.
To become a registered fire chief or community chief administrative official, register at
www.isomitigation.com.

PPC is a registered trademark of Insurance Services Office, Inc.
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PPC Review
ISO concluded its review of the fire suppression features being provided for Sandwich. The
resulting community classification is Class 03/3Y.
If the classification is a single class, the classification applies to properties with a Needed Fire
Flow of 3,500 gpm or less in the community. If the classification is a split class (e.g., 6/XX):
 The first class (e.g., “6” in a 6/XX) applies to properties within 5 road miles of a
recognized fire station and within 1,000 feet of a fire hydrant or alternate water supply.
 The second class (XX or XY) applies to properties beyond 1,000 feet of a fire hydrant
but within 5 road miles of a recognized fire station.
 Alternative Water Supply: The first class (e.g., “6” in a 6/10) applies to properties
within 5 road miles of a recognized fire station with no hydrant distance requirement.
 Class 10 applies to properties over 5 road miles of a recognized fire station.
 Class 10W applies to properties within 5 to 7 road miles of a recognized fire station
with a recognized water supply within 1,000 feet.
 Specific properties with a Needed Fire Flow in excess of 3,500 gpm are evaluated
separately and assigned an individual classification.
Earned
Credit

FSRS Feature
Emergency Communications
414. Credit for Emergency Reporting
422. Credit for Telecommunicators
432. Credit for Dispatch Circuits
440. Credit for Emergency Communications
Fire Department
513. Credit for Engine Companies
523. Credit for Reserve Pumpers
532. Credit for Pump Capacity
549. Credit for Ladder Service
553. Credit for Reserve Ladder and Service Trucks
561. Credit for Deployment Analysis
571. Credit for Company Personnel
581. Credit for Training
730. Credit for Operational Considerations
590. Credit for Fire Department
Water Supply
616. Credit for Supply System
621. Credit for Hydrants
631. Credit for Inspection and Flow Testing
640. Credit for Water Supply
Divergence
1050. Community Risk Reduction
Total Credit

Credit
Available

2.55
4.00
2.55

3
4
3

9.10

10

5.93
0.24
3.00
0.95
0.00
4.84
7.43
5.00
2.00

6
0.50
3
4
0.50
10
15
9
2

29.39

50

28.50
3.00
4.60

30
3
7

36.10

40

-6.29
4.94

-5.50

73.24

105.50

PPC is a registered trademark of Insurance Services Office, Inc.
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Emergency Communications
Ten percent of a community's overall score is based on how well the communications center
receives and dispatches fire alarms. Our field representative evaluated:
• Communications facilities provided for the general public to report structure fires
• Enhanced 9-1-1 Telephone Service including wireless
• Computer-aided dispatch (CAD) facilities
• Alarm receipt and processing at the communication center
• Training and certification of telecommunicators
• Facilities used to dispatch fire department companies to reported structure fires

Earned
Credit

Credit
Available

414. Credit Emergency Reporting

2.55

3

422. Credit for Telecommunicators

4.00

4

432. Credit for Dispatch Circuits

2.55

3

Item 440. Credit for Emergency Communications:

9.10

10

Item 414 - Credit for Emergency Reporting (3 points)
The first item reviewed is Item 414 "Credit for Emergency Reporting (CER)". This item
reviews the emergency communication center facilities provided for the public to report fires
including 911 systems (Basic or Enhanced), Wireless Phase I and Phase II, Voice over
Internet Protocol, Computer Aided Dispatch and Geographic Information Systems for
automatic vehicle location. ISO uses National Fire Protection Association (NFPA) 1221,
Standard for the Installation, Maintenance and Use of Emergency Services Communications
Systems as the reference for this section.

PPC is a registered trademark of Insurance Services Office, Inc.
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Item 410. Emergency Reporting (CER)

Earned
Credit

Credit
Available

20.00

20

25.00

25

25.00

25

15.00

15

0.00

15

85.00

100

A./B. Basic 9-1-1, Enhanced 9-1-1 or No 9-1-1
For maximum credit, there should be an Enhanced 9-1-1
system, Basic 9-1-1 and No 9-1-1 will receive partial credit.
1. E9-1-1 Wireless
Wireless Phase I using Static ALI (automatic location
identification) Functionality (10 points); Wireless Phase II
using Dynamic ALI Functionality (15 points); Both available
will be 25 points
2. E9-1-1 Voice over Internet Protocol (VoIP)
Static VoIP using Static ALI Functionality (10 points);
Nomadic VoIP using Dynamic ALI Functionality (15 points);
Both available will be 25 points
3. Computer Aided Dispatch
Basic CAD (5 points); CAD with Management Information
System (5 points); CAD with Interoperability (5 points)
4. Geographic Information System (GIS/AVL)
The PSAP uses a fully integrated CAD/GIS management
system with automatic vehicle location (AVL) integrated
with a CAD system providing dispatch assignments.
The individual fire departments being dispatched do not
need GIS/AVL capability to obtain this credit.
Review of Emergency Reporting total:

Item 422- Credit for Telecommunicators (4 points)
The second item reviewed is Item 422 “Credit for Telecommunicators (TC)”. This item
reviews the number of Telecommunicators on duty at the center to handle fire calls and other
emergencies. All emergency calls including those calls that do not require fire department
action are reviewed to determine the proper staffing to answer emergency calls and dispatch
the appropriate emergency response. The 2013 Edition of NFPA 1221, Standard for the
Installation, Maintenance and Use of Emergency Services Communications Systems,
recommends that ninety-five percent of emergency calls shall be answered within 15
seconds and ninety-nine percent of emergency calls shall be answered within 40 seconds. In
addition, NFPA recommends that eighty percent of emergency alarm processing shall be
completed within 60 seconds and ninety-five percent of alarm processing shall be completed
within 106 seconds of answering the call.

PPC is a registered trademark of Insurance Services Office, Inc.
Page 9

To receive full credit for operators on duty, ISO must review documentation to show that the
communication center meets NFPA 1221 call answering and dispatch time performance
measurement standards. This documentation may be in the form of performance statistics or
other performance measurements compiled by the 9-1-1 software or other software
programs that are currently in use such as Computer Aided Dispatch (CAD) or Management
Information System (MIS).

Earned
Credit

Credit
Available

20.00

20

A2. Alarm Processing (AP)

20.00

20

Processing of alarms shall meet the requirements in
accordance with the criteria of NFPA 1221
B. Emergency Dispatch Protocols (EDP)

20.00

20

Telecommunicators have emergency dispatch protocols
(EDP) containing questions and a decision-support
process to facilitate correct call categorization and
prioritization.
C. Telecommunicator Training and Certification (TTC)

20.00

20

20.00

20

100.00

100

Item 420. Telecommunicators (CTC)
A1. Alarm Receipt (AR)
Receipt of alarms shall meet the requirements in
accordance with the criteria of NFPA 1221

Telecommunicators meet the qualification requirements
referenced in NFPA 1061, Standard for Professional
Qualifications for Public Safety Telecommunicator,
and/or the Association of Public-Safety Communications
Officials - International (APCO) Project 33.
Telecommunicators are certified in the knowledge, skills,
and abilities corresponding to their job functions.
D. Telecommunicator Continuing Education and
Quality Assurance (TQA)
Telecommunicators participate in continuing education
and/or in-service training and quality-assurance
programs as appropriate for their positions
Review of Telecommunicators total:

PPC is a registered trademark of Insurance Services Office, Inc.
Page 10

Item 432 - Credit for Dispatch Circuits (3 points)
The third item reviewed is Item 432 “Credit for Dispatch Circuits (CDC)”. This item reviews
the dispatch circuit facilities used to transmit alarms to fire department members. A “Dispatch
Circuit” is defined in NFPA 1221 as “A circuit over which an alarm is transmitted from the
communications center to an emergency response facility (ERF) or emergency response
units (ERUs) to notify ERUs to respond to an emergency”. All fire departments (except single
fire station departments with full-time firefighter personnel receiving alarms directly at the fire
station) need adequate means of notifying all firefighter personnel of the location of reported
structure fires. The dispatch circuit facilities should be in accordance with the general criteria
of NFPA 1221. “Alarms” are defined in this Standard as “A signal or message from a person
or device indicating the existence of an emergency or other situation that requires action by
an emergency response agency”.
There are two different levels of dispatch circuit facilities provided for in the Standard – a
primary dispatch circuit and a secondary dispatch circuit. In jurisdictions that receive 730
alarms or more per year (average of two alarms per 24-hour period), two separate and
dedicated dispatch circuits, a primary and a secondary, are needed. In jurisdictions receiving
fewer than 730 alarms per year, a second dedicated dispatch circuit is not needed. Dispatch
circuit facilities installed but not used or tested (in accordance with the NFPA Standard)
receive no credit.
The score for Credit for Dispatch Circuits (CDC) is influenced by monitoring for integrity of the
primary dispatch circuit. There are up to 0.90 points available for this Item. Monitoring for
integrity involves installing automatic systems that will detect faults and failures and send
visual and audible indications to appropriate communications center (or dispatch center)
personnel. ISO uses NFPA 1221 to guide the evaluation of this item. ISO's evaluation also
includes a review of the communication system's emergency power supplies.
Item 432 “Credit for Dispatch Circuits (CDC)” = 2.55 points
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Fire Department
Fifty percent of a community's overall score is based upon the fire department's structure fire
suppression system. ISO's field representative evaluated:


Engine and ladder/service vehicles including reserve apparatus



Equipment carried



Response to reported structure fires



Deployment analysis of companies



Available and/or responding firefighters



Training

Earned
Credit

Credit
Available

513. Credit for Engine Companies

5.93

6

523. Credit for Reserve Pumpers

0.24

0.5

532. Credit for Pumper Capacity

3.00

3

549. Credit for Ladder Service

0.95

4

553. Credit for Reserve Ladder and Service Trucks

0.00

0.5

561. Credit for Deployment Analysis

4.84

10

571. Credit for Company Personnel

7.43

15

581. Credit for Training

5.00

9

730. Credit for Operational Considerations

2.00

2

Item 590. Credit for Fire Department:

29.39

50

Basic Fire Flow
The Basic Fire Flow for the community is determined by the review of the Needed Fire Flows
for selected buildings in the community. The fifth largest Needed Fire Flow is determined to
be the Basic Fire Flow. The Basic Fire Flow has been determined to be 3500 gpm.
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Item 513 - Credit for Engine Companies (6 points)
The first item reviewed is Item 513 "Credit for Engine Companies (CEC)". This item reviews
the number of engine companies, their pump capacity, hose testing, pump testing and the
equipment carried on the in-service pumpers. To be recognized, pumper apparatus must
meet the general criteria of NFPA 1901, Standard for Automotive Fire Apparatus which
include a minimum 250 gpm pump, an emergency warning system, a 300 gallon water tank,
and hose. At least 1 apparatus must have a permanently mounted pump rated at 750
gpm or more at 150 psi.
The review of the number of needed pumpers considers the response distance to built-upon
areas; the Basic Fire Flow; and the method of operation. Multiple alarms, simultaneous
incidents, and life safety are not considered.
The greatest value of A, B, or C below is needed in the fire district to suppress fires in
structures with a Needed Fire Flow of 3,500 gpm or less: 3 engine companies
a) 3 engine companies to provide fire suppression services to areas to meet NFPA
1710 criteria or within 1½ miles.
b) 3 engine companies to support a Basic Fire Flow of 3500 gpm.
c) 3 engine companies based upon the fire department’s method of operation to
provide a minimum two engine response to all first alarm structure fires.
The FSRS recognizes that there are 3 engine companies in service.
The FSRS also reviews Automatic Aid. Automatic Aid is considered in the review as
assistance dispatched automatically by contractual agreement between two
communities or fire districts. That differs from mutual aid or assistance arranged case by
case. ISO will recognize an Automatic Aid plan under the following conditions:





It must be prearranged for first alarm response according to a definite plan. It is
preferable to have a written agreement, but ISO may recognize demonstrated
performance.
The aid must be dispatched to all reported structure fires on the initial alarm.
The aid must be provided 24 hours a day, 365 days a year.

FSRS Item 512.D "Automatic Aid Engine Companies" responding on first alarm and meeting
the needs of the city for basic fire flow and/or distribution of companies are factored based
upon the value of the Automatic Aid plan (up to 1.00 can be used as the factor). The
Automatic Aid factor is determined by a review of the Automatic Aid provider’s
communication facilities, how they receive alarms from the graded area, inter-department
training between fire departments, and the fire ground communications capability between
departments.
For each engine company, the credited Pump Capacity (PC), the Hose Carried (HC), the
Equipment Carried (EC) all contribute to the calculation for the percent of credit the FSRS
provides to that engine company.
Item 513 “Credit for Engine Companies (CEC)” = 5.93 points
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Item 523 - Credit for Reserve Pumpers (0.50 points)
The item is Item 523 “Credit for Reserve Pumpers (CRP)”. This item reviews the number and
adequacy of the pumpers and their equipment. The number of needed reserve pumpers is 1
for each 8 needed engine companies determined in Item 513, or any fraction thereof.
Item 523 “Credit for Reserve Pumpers (CRP)” = 0.24 points
Item 532 – Credit for Pumper Capacity (3 points)
The next item reviewed is Item 532 “Credit for Pumper Capacity (CPC)”. The total pump
capacity available should be sufficient for the Basic Fire Flow of 3500 gpm. The maximum
needed pump capacity credited is the Basic Fire Flow of the community.
Item 532 “Credit for Pumper Capacity (CPC)” = 3.00 points
Item 549 – Credit for Ladder Service (4 points)
The next item reviewed is Item 549 “Credit for Ladder Service (CLS)”. This item reviews the
number of response areas within the city with 5 buildings that are 3 or more stories or 35 feet
or more in height, or with 5 buildings that have a Needed Fire Flow greater than 3,500 gpm,
or any combination of these criteria. The height of all buildings in the city, including those
protected by automatic sprinklers, is considered when determining the number of needed
ladder companies. Response areas not needing a ladder company should have a service
company. Ladders, tools and equipment normally carried on ladder trucks are needed not
only for ladder operations but also for forcible entry, ventilation, salvage, overhaul, lighting
and utility control.
The number of ladder or service companies, the height of the aerial ladder, aerial ladder
testing and the equipment carried on the in-service ladder trucks and service trucks is
compared with the number of needed ladder trucks and service trucks and an FSRS
equipment list. Ladder trucks must meet the general criteria of NFPA 1901, Standard for
Automotive Fire Apparatus to be recognized.
The number of needed ladder-service trucks is dependent upon the number of buildings 3
stories or 35 feet or more in height, buildings with a Needed Fire Flow greater than 3,500
gpm, and the method of operation.
The FSRS recognizes that there are 1 ladder companies in service. These companies are
needed to provide fire suppression services to areas to meet NFPA 1710 criteria or within 2½
miles and the number of buildings with a Needed Fire Flow over 3,500 gpm or 3 stories or
more in height, or the method of operation.
The FSRS recognizes that there are 2 service companies in service.
Item 549 “Credit for Ladder Service (CLS)” = 0.95 points
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Item 553 – Credit for Reserve Ladder and Service Trucks (0.50 points)
The next item reviewed is Item 553 “Credit for Reserve Ladder and Service Trucks (CRLS)”.
This item considers the adequacy of ladder and service apparatus when one (or more in
larger communities) of these apparatus are out of service. The number of needed reserve
ladder and service trucks is 1 for each 8 needed ladder and service companies that were
determined to be needed in Item 540, or any fraction thereof.
Item 553 “Credit for Reserve Ladder and Service Trucks (CRLS)” = 0.00 points
Item 561 – Deployment Analysis (10 points)
Next, Item 561 “Deployment Analysis (DA)” is reviewed. This Item examines the number and
adequacy of existing engine and ladder-service companies to cover built-upon areas of the
city.
To determine the Credit for Distribution, first the Existing Engine Company (EC) points and
the Existing Engine Companies (EE) determined in Item 513 are considered along with
Ladder Company Equipment (LCE) points, Service Company Equipment (SCE) points,
Engine-Ladder Company Equipment (ELCE) points, and Engine-Service Company
Equipment (ESCE) points determined in Item 549.
Secondly, as an alternative to determining the number of needed engine and
ladder/service companies through the road-mile analysis, a fire protection area may use
the results of a systematic performance evaluation. This type of evaluation analyzes
computer-aided dispatch (CAD) history to demonstrate that, with its current deployment
of companies, the fire department meets the time constraints for initial arriving engine
and initial full alarm assignment in accordance with the general criteria of in NFPA 1710,
Standard for the Organization and Deployment of Fire Suppression Operations,
Emergency Medical Operations, and Special Operations to the Public by Career Fire
Departments.
A determination is made of the percentage of built upon area within 1½ miles of a first-due
engine company and within 2½ miles of a first-due ladder-service company.
Item 561 “Credit Deployment Analysis (DA)” = 4.84 points
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Item 571 – Credit for Company Personnel (15 points)
Item 571 “Credit for Company Personnel (CCP)” reviews the average number of existing
firefighters and company officers available to respond to reported first alarm structure fires in
the city.
The on-duty strength is determined by the yearly average of total firefighters and company
officers on-duty considering vacations, sick leave, holidays, “Kelley” days and other
absences. When a fire department operates under a minimum staffing policy, this may be
used in lieu of determining the yearly average of on-duty company personnel.
Firefighters on apparatus not credited under Items 513 and 549 that regularly respond to
reported first alarms to aid engine, ladder, and service companies are included in this item as
increasing the total company strength.
Firefighters staffing ambulances or other units serving the general public are credited if they
participate in fire-fighting operations, the number depending upon the extent to which they are
available and are used for response to first alarms of fire.
On-Call members are credited on the basis of the average number staffing apparatus on first
alarms. Off-shift career firefighters and company officers responding on first alarms are
considered on the same basis as on-call personnel. For personnel not normally at the fire
station, the number of responding firefighters and company officers is divided by 3 to reflect
the time needed to assemble at the fire scene and the reduced ability to act as a team due to
the various arrival times at the fire location when compared to the personnel on-duty at the
fire station during the receipt of an alarm.
The number of Public Safety Officers who are positioned in emergency vehicles within the
jurisdiction boundaries may be credited based on availability to respond to first alarm
structure fires. In recognition of this increased response capability the number of responding
Public Safety Officers is divided by 2.
The average number of firefighters and company officers responding with those companies
credited as Automatic Aid under Items 513 and 549 are considered for either on-duty or oncall company personnel as is appropriate. The actual number is calculated as the average
number of company personnel responding multiplied by the value of AA Plan determined in
Item 512.D.
The maximum creditable response of on-duty and on-call firefighters is 12, including
company officers, for each existing engine and ladder company and 6 for each existing
service company.
Chief Officers are not creditable except when more than one chief officer responds to alarms;
then extra chief officers may be credited as firefighters if they perform company duties.
The FSRS recognizes 12.20 on-duty personnel and an average of 8.00 on-call personnel
responding on first alarm structure fires.
Item 571 “Credit for Company Personnel (CCP)” = 7.43 points
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Item 581 – Credit for Training (9 points)

Training
A. Facilities, and Use

Earned
Credit

Credit
Available

0.00

35

For maximum credit, each firefighter should receive 18 hours per year
in structure fire related subjects as outlined in NFPA 1001.
B. Company Training

25.00

25

8.63

12

3.33

5

2.50

5

F. Training on Hazardous Materials
For maximum credit, each firefighter should receive 6 hours of training
for incidents involving hazardous materials in accordance with NFPA
472.

1.00

1

G. Recruit Training

5.00

5

For maximum credit, each firefighter should receive 16 hours per
month in structure fire related subjects as outlined in NFPA 1001.
C. Classes for Officers
For maximum credit, each officer should be certified in accordance
with the general criteria of NFPA 1021. Additionally, each officer
should receive 12 hours of continuing education on or off site.
D. New Driver and Operator Training
For maximum credit, each new driver and operator should receive 60
hours of driver/operator training per year in accordance with NFPA
1002 and NFPA 1451.
E. Existing Driver and Operator Training
For maximum credit, each existing driver and operator should receive
12 hours of driver/operator training per year in accordance with NFPA
1002 and NFPA 1451.

For maximum credit, each firefighter should receive 240 hours of
structure fire related training in accordance with NFPA 1001 within the
first year of employment or tenure.
H. Pre-Fire Planning Inspections
For maximum credit, pre-fire planning inspections of each commercial,
industrial, institutional, and other similar type building (all buildings
except 1-4 family dwellings) should be made annually by company
members. Records of inspections should include up-to date notes and
sketches.

Item 580 “Credit for Training (CT)” = 5.00 points
PPC is a registered trademark of Insurance Services Office, Inc.
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10.08

12

Item 730 – Operational Considerations (2 points)
Item 730 “Credit for Operational Considerations (COC)” evaluates fire department standard
operating procedures and incident management systems for emergency operations
involving structure fires.
Earned
Credit

Operational Considerations
Standard Operating Procedures

Credit
Available

50

50

50

50

100

100

The department should have established SOPs for
fire department general emergency operations
Incident Management Systems
The department should use an established incident
management system (IMS)
Operational Considerations total:

Item 730 “Credit for Operational Considerations (COC)” = 2.00 points

Water Supply
Forty percent of a community's overall score is based on the adequacy of the water supply
system. The ISO field representative evaluated:


the capability of the water distribution system to meet the Needed Fire Flows at
selected locations up to 3,500 gpm.



size, type and installation of fire hydrants.



inspection and flow testing of fire hydrants.

Earned
Credit

Credit
Available

616. Credit for Supply System

28.50

30

621. Credit for Hydrants

3.00

3

631. Credit for Inspection and Flow Testing

4.60

7

Item 640. Credit for Water Supply:

36.10

40
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Item 616 – Credit for Supply System (30 points)
The first item reviewed is Item 616 “Credit for Supply System (CSS)”. This item reviews the
rate of flow that can be credited at each of the Needed Fire Flow test locations considering
the supply works capacity, the main capacity and the hydrant distribution. The lowest flow
rate of these items is credited for each representative location. A water system capable of
delivering 250 gpm or more for a period of two hours plus consumption at the maximum daily
rate at the fire location is considered minimum in the ISO review.
Where there are 2 or more systems or services distributing water at the same location, credit
is given on the basis of the joint protection provided by all systems and services available.
The supply works capacity is calculated for each representative Needed Fire Flow test
location, considering a variety of water supply sources. These include public water supplies,
emergency supplies (usually accessed from neighboring water systems), suction supplies
(usually evidenced by dry hydrant installations near a river, lake or other body of water), and
supplies developed by a fire department using large diameter hose or vehicles to shuttle
water from a source of supply to a fire site. The result is expressed in gallons per minute
(gpm).
The normal ability of the distribution system to deliver Needed Fire Flows at the selected
building locations is reviewed. The results of a flow test at a representative test location will
indicate the ability of the water mains (or fire department in the case of fire department
supplies) to carry water to that location.
The hydrant distribution is reviewed within 1,000 feet of representative test locations
measured as hose can be laid by apparatus.
For maximum credit, the Needed Fire Flows should be available at each location in the
district. Needed Fire Flows of 2,500 gpm or less should be available for 2 hours; and Needed
Fire Flows of 3,000 and 3,500 gpm should be obtainable for 3 hours.
Item 616 “Credit for Supply System (CSS)” = 28.50 points
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Item 621 – Credit for Hydrants (3 points)
The second item reviewed is Item 621 “Credit for Hydrants (CH)”. This item reviews the
number of fire hydrants of each type compared with the total number of hydrants.
There are a total of 1079 hydrants in the graded area.
620. Hydrants, - Size, Type and Installation
A. With a 6 -inch or larger branch and a pumper outlet with or without 2½ inch outlets

Number of
Hydrants
1079

B. With a 6 -inch or larger branch and no pumper outlet but two or more
2½ -inch outlets, or with a small foot valve, or with a small barrel

0

C./D. With only a 2½ -inch outlet or with less than a 6 -inch branch

0

E./F. Flush Type, Cistern, or Suction Point

0

Item 621 “Credit for Hydrants (CH)” = 3.00 points
Item 630 – Credit for Inspection and Flow Testing (7 points)
The third item reviewed is Item 630 “Credit for Inspection and Flow Testing (CIT)”. This item
reviews the fire hydrant inspection frequency, and the completeness of the inspections.
Inspection of hydrants should be in accordance with AWWA M-17, Installation, Field Testing
and Maintenance of Fire Hydrants.
Frequency of Inspection (FI): Average interval between the 3 most recent inspections.
Frequency

Points

1 year

30

2 years

20

3 years

10

4 years

5

5 years or more

No Credit

Note: The points for inspection frequency are reduced by 10 points if the inspections are incomplete or
do not include a flushing program. An additional reduction of 10 points are made if hydrants are not
subjected to full system pressure during inspections. If the inspection of cisterns or suction points does
not include actual drafting with a pumper, or back-flushing for dry hydrants, 20 points are deducted.

Total points for Inspections = 4.00 points
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Frequency of Fire Flow Testing (FF): Average interval between the 3 most recent
inspections.
Frequency

Points

5 years

40

6 years

30

7 years

20

8 years

10

9 years

5

10 years or more

No Credit

Total points for Fire Flow Testing = 0.60 points
Item 631 “Credit for Inspection and Fire Flow Testing (CIT)” = 4.60 points

Divergence = -6.29
The Divergence factor mathematically reduces the score based upon the relative difference
between the fire department and water supply scores. The factor is introduced in the final
equation.

Community Risk Reduction

Earned
Credit

Credit
Available

1025. Credit for Fire Prevention and Code Enforcement
(CPCE)

2.17

2.2

1033. Credit for Public Fire Safety Education (CFSE)

1.71

2.2

1044. Credit for Fire Investigation Programs (CIP)

1.06

1.1

Item 1050. Credit for Community Risk Reduction

4.94

5.50
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Item 1025 – Credit for Fire Prevention Code Adoption and
Enforcement (2.2 points)
Fire Prevention Code Regulations (PCR)

Earned
Credit

Credit
Available

10.00

10

8.00

8

5.50

6

16.00

16

Evaluation of fire prevention code regulations in effect.
Fire Prevention Staffing (PS)
Evaluation of staffing for fire prevention activities.
Fire Prevention Certification and Training (PCT)
Evaluation of the certification and training of fire prevention code
enforcement personnel.
Fire Prevention Programs (PCP)
Evaluation of fire prevention programs.
Review of Fire Prevention Code and Enforcement (CPCE)
subtotal:

Item 1033 – Credit for Public Fire Safety Education (2.2 points)

39.50

Earned
Credit

40

Credit
Available

Public Fire Safety Educators Qualifications and Training (FSQT)
Evaluation of public fire safety education personnel training and
qualification as specified by the authority having jurisdiction.

9.00

10

Public Fire Safety Education Programs (FSP)

22.00

30

Evaluation of programs for public fire safety education.
Review of Public Safety Education Programs (CFSE) subtotal:

Item 1044 – Credit for Fire Investigation Programs (1.1 points)
Fire Investigation Organization and Staffing (IOS)

31.00

Earned
Credit

40

Credit
Available

8.00

8

5.25

6

6.00

6

Evaluation of organization and staffing for fire investigations.
Fire Investigator Certification and Training (IQT)
Evaluation of fire investigator certification and training.
Use of National Fire Incident Reporting System (IRS)
Evaluation of the use of the National Fire Incident Reporting
System (NFIRS) for the 3 years before the evaluation.
Review of Fire Investigation Programs (CIP) subtotal:

PPC is a registered trademark of Insurance Services Office, Inc.
Page 22

19.25

20

Summary of PPC Review
for

Sandwich
Earned
Credit

FSRS Item
Emergency Communications
414. Credit for Emergency Reporting
422. Credit for Telecommunicators
432. Credit for Dispatch Circuits
440. Credit for Emergency Communications
Fire Department
513. Credit for Engine Companies
523. Credit for Reserve Pumpers
532. Credit for Pumper Capacity
549. Credit for Ladder Service
553. Credit for Reserve Ladder and Service Trucks
561. Credit for Deployment Analysis
571. Credit for Company Personnel
581. Credit for Training
730. Credit for Operational Considerations
590. Credit for Fire Department
Water Supply
616. Credit for Supply System
621. Credit for Hydrants
631. Credit for Inspection and Flow Testing
640. Credit for Water Supply
Divergence
1050. Community Risk Reduction
Total Credit

Credit
Available

2.55
4.00
2.55

3
4
3

9.10

10

5.93
0.24
3.00
0.95
0.00
4.84
7.43
5.00
2.00

6
0.5
3
4
0.5
10
15
9
2

29.39

50

28.50
3.00
4.60

30
3
7

36.10

40

-6.29

--

4.94

5.50

73.24

105.5

Final Community Classification = 03/3Y
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Sandwich Department
of
Public Works

PUBLIC ROAD
&
INFRASTRUCTURE FUND
Finance Committee Meeting
February 2022
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Public Roads & Infrastructure Funding Request
The Department of Public Works is requesting $650,000 be added to the Highway
Operating Budget to adequately fund annual maintenance of 150 miles of public roads.
These funds are needed to maintain recent Road Bond improvements at acceptable
levels of service and to continue to upgrade the Town’s aging infrastructure.

Construction Costs vs Annual DPW Paving Budget
Construction costs continue to outpace funding available to maintain the Town’s
infrastructure, including 150 miles of roads, 3,500 drainage structures and connecting
pipes, culverts, and all Town sidewalks, driveways and parking lots.
Construction Cost Indices (2012 to 2022)
 FHWA Highway Construction Cost Index
28% Increase
 Barnstable County Hot Mix Asphalt Prices 38% Increase
 Two examples of project costs include:
o Based on historic Barnstable County Roadway Bids, the Quaker
Meetinghouse Road paving project that cost $551,000 in 2012 would cost
$811,000 today (a 47% increase).
o From 2018 to 2021, the DPW completed 7 significant drainage projects that
totaled $900k (one alone cost over $300k).
DPW Annual Roadway Budget Allotment (2012 to 2022)
 MassDOT Chapter 90 Funds
 DPW Paving Operating Budget

0% Increase
0% Increase

Town Road Bonds/Debt Exclusions
The Town has used a transportation consulting firm for over 25 years to provide periodic
updates of our Pavement Management Program. Based on recommendations in past
reports, the DPW has requested one-time Road Bonds in the amount of $16M, $10M and
annual funding in the amount of $1M. None of these were forwarded to Town Meeting
for approval. As a stopgap to address continued deterioration of the Town’s
infrastructure, the following one-time funding was approved:
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1996 - $3.2M
2014 - $1.3M
2016 - $1.3M
2018 - $6M
This total of $11.8M averages to $450k per year over 26 years.

The recent 2018 $6M Debt Exclusion allowed the DPW to upgrade 52 roads (25 miles)
and complete 33 drainage projects. As part of the $6M Debt Exclusion request, the DPW
emphasized the need to increase the paving operating budget to effectively preserve this
investment.
DPW Request to add $650k Annually
Based on a Pavement Management Report performed by the Town’s consultant, the
Town needs $2.6M per year in road funding to adequately maintain and slightly improve
roadway conditions on an annual basis. Understanding the Town’s demanding fiscal
challenges, a more realistic option is being requested to allow for annual funding to
address current and future infrastructure needs.
Currently, the Town has $900k ($800k Chapt 90 + $100k Highway Budget) to improve
Town infrastructure. Adding $650k will result in a total of $1.55M to be used towards
annual road and drainage maintenance and repairs. Based on recent Road Bond
approvals, this amount will allow the DPW to “keep the good roads good” for an
extended period of time. The “concrete” infrastructure benefits of adding $650k to the
DPW Budget include the following:
 Able to maintain the recent road improvements at a lower life cycle cost to “keep
the good roads good”
 Allows DPW to address current backlog of 50+ Drainage Improvement Projects to
reduce flooding and improve water quality
 Allows DPW to implement resilient infrastructure to address storm-related impacts
 Enables DPW to address deficient sidewalks and aging Town driveways and parking
lots
Why Add Funds to Annual Budget vs Periodic Road Bonds/Debt Exclusions?
While the periodic infusion of infrastructure funds with Road Bonds and Debt Exclusions
helps stem the tide of infrastructure deterioration, it is not the most practical nor cost
effective method to implement a pavement management program. Having guaranteed
funds every year is beneficial over Road Bonds/Debt Exclusions for many reasons,
including the following:
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Avoids issuance of future debt expenses (annual funding is cheaper)
Reduces the need for Capital Requests
Allows DPW to focus maintenance on low-cost good roads vs high-cost bad roads
Allows Town to begin paving season in early spring since Chapt 90 approval can be
delayed each year
Allows Town to leverage highway funds to secure grants (Town can cover grant
required matches) – DPW obtained over $1.4M in 2019 in grant funds
Allows purchase of essential roadway construction vehicles/equipment (also aids
with snow removal)
Allows DPW to fully utilize highly experienced Engineering and Highway staff on
paving projects
Recurring, dependable source of funding allows DPW to plan transportation
improvement projects in an orderly and comprehensive manner, making the entire
process more efficient and effective.
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Summary
 150 miles of public roads are the Town’s most valuable asset – it would cost $100
Million to replace
 Allows DPW to “keep the good roads good” and not wait for roads to fail, which
costs much more
 Allows drainage improvement projects that will help reduce flooding caused by
significant storms
 Funding the annual budget is the most cost effective method to maintain Town
infrastructure
 Reduces Capital demand and allows DPW to upgrade equipment and fully utilize
paving staff
 More dependable funding source that allows for better planning of roadway
improvements

“Economists and policy experts all agree that investing in high-quality transportation
infrastructure is essential to spur economic growth and competitiveness, attract and
retain businesses and families, improve safety on roads, and enhance the quality of life
in communities.”
Massachusetts Municipal Association
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BACKUP INFORMATION
The following pages in include backup information to support the
DPW’s request for additional infrastructure funding. It includes
excepts from the Pavement Management Report and financial and
engineering information that will be furthered explained at the
meeting.
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1
Introduction
In late 2021, The Town of Sandwich hired Baden Consulting Services, LLC
(BCS) to update the Town’s pavement management system and perform
analysis on the Town's roadway pavement network. The Town first
implemented the pavement management system in 1994, approximately 28
years ago. Since that time, the Town has had the system updated periodically
in order to keep the roadway condition data current, track changes in network
conditions, implement changes in repair strategies and costs, and also to keep
the software platform current with technology. In this update, the surface
condition of approximately 150 miles of Town roadway was assessed and input
into the Town's current pavement management software which is the SAM IS
(Smart Asset Management and Inventory System) by Vanasse Hangen Brustlin,
Inc. The analysis parameters, such as pavement deterioration, repair strategies,
and repair unit costs were reviewed with the Town and updated in this system.
The system was then used to perform analysis on the road network which is
presented in this report.
The following report provides a brief background on the concept of pavement
management, the methodology followed in completion of the study, a summary
of current roadway conditions, analysis of the predicted effects of multiple
roadway funding scenarios, and roadway segment listing by condition rating
and suggested repair type and cost.
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5
Summary
The Town of Sandwich has a pavement management system based on road
condition data updated in 2021. The Sandwich pavement management system
gives Town decision-makers a picture of existing roadway infrastructure
conditions and a dollar estimate to improve Roads in poor condition while
protecting those pavements currently in good condition.
The Pavement Management System being implemented by the Town is a
planning tool, with primary functions of determining the funding levels
required to achieve Town-wide condition goals and to identify candidate road
projects to achieve those goals. Any project list generated by the system needs
to be reviewed by the Public Works Department staff and adjusted based on
numerous factors, including coordination with utility work, and geographic
considerations.
The following bullets provide a quick summary of the status of Sandwich's
pavement management system.
 The Town currently maintains 149.4 miles of paved roadway and 1.8
miles of unpaved.
 The Backlog of Work, meaning the cost to address all roads today that
would benefit from maintenance or rehabilitation, is approximately
$18.7 Million.
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 Based on pavement management software generated projections, an
annual budget of approximately $2,600,000 would be needed to
maintain and slightly improve current conditions.
 A budget scenario of an additional $650,000 per year on top of current
funding ($900,000) was evaluated in an effort to help maintain recently
improved roads and address current and future infrastructure
deficiencies.
 It is recommended that the Town:
o Continue to update the pavement management system regularly so
that budgetary and project planning decisions are made on current
data.
o Do not neglect maintenance on roads in good/fair condition or
roads paved 5-10 years ago, so their high PCI can be extended
cost-effectively.
o Address local base problems before overlaying roads.
o Perform project level testing prior to rehabilitation projects to
determine if in-place and new materials will be suitable to ensure
proper life of new pavement.
o

Continue expanding the breadth of pavement treatment
alternatives being employed in order to avoid or delay the need
for costly resurfacing or reconstruction on roads starting to
deteriorate. Combination Treatments may be a valuable tool to
help the Town maintain the current road network on a limited
budget.
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Work Completed Since 2018

52 Roads, 31 Miles
2 Town Facilities
33 Drainage Improvement Projects
3500 LF New Sidewalk
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Work Completed
2018 Road Bond
Year Completed
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020

Road
Chestnut Lane
Crowell Road
Bramblebush Drive
Luscombe Lane
West Crossfield Road
Courtland Drive
Kyle Circle
Moon Compass Lane
Oxford Road
Pin Oak Road
Sean Circle
Sheriffs Lane
Woodspring Farm Lane
Farmersville Road
Fieldstone Drive
Magnusson Court
Old Farm Lane
Race Lane
Main Street
Deerwood Drive
Quaker Meetinghouse Road
Boardwalk Road
Harbor Street
Jarves Street
Jeannes Way
Mary Leal Lane
Town Neck Beach Parking Lot
Canary Street
Church Street
Willow Street
Jeannes Way
Bramblebush Drive
West Crossfield Road
Buckingham Drive
Chestnut Lane
Crowell Road
Morse Road
Town Neck Beach Parking Lot
Bishops Path
Castle Lane
Farmersville Road
Fox Run
Kensington Drive
Lambeth Circle
Quaker Meetinghouse Road
Sherwood Lane
Applewood Circle
Karla Lane
Hemlock Terrace
Sandy Neck Road
Leveridge Lane
Lakeview Drive
Route 130
John Ewer Road
Pleasantwood Drive
Grand Oak Road
Dogwood Drive
Huckleberry Lane
Greenhouse Road
Mill Road
Meiggs Backus Road
Asa Meiggs
Cotuit Road

Treatment
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Site Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Resurfacing ‐ Reclamation
Resurfacing ‐ Reclamation
Resurfacing ‐ Reclamation
Resurfacing ‐ Reclamation
Resurfacing ‐ Reclamation
Resurfacing ‐ Reclamation
Resurfacing ‐ Reclamation
Resurfacing ‐ Reclamation
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Sidewalk Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Resurfacing ‐ Level & Overlay
Resurfacing ‐ Level & Overlay

Work Summary ‐ 2018 Road Bond 2/7/2022 12:55 PM

2018-2022
Length (mi)
0.22
0.72
0.51
0.19
0.18
0.22
0.09
0.13
0.42
0.27
0.09
0.13
0.30
1.02
0.31
0.14
0.23
0.41
0.02
0.35
0.19
0.38
0.16
0.35
0.38
0.19
0.19
0.14
0.22
0.18
0.38
0.52
0.18
0.35
0.23
0.60
0.51
0.19
0.19
0.16
1.13
0.40
0.21
0.32
3.25
0.13
0.10
0.27
0.09
0.70
0.19
0.34
1.05
0.89
0.39
0.91
0.45
0.10
0.30
0.72
0.19
0.74
0.74

Cost
$20,000.00
$40,850.00
$1,000.00
$15,250.00
$1,000.00
$10,930.00
$4,610.00
$6,650.00
$20,900.00
$13,780.00
$4,560.00
$6,650.00
$14,910.00
$123,320.00
$15,620.00
$6,990.00
$11,510.00
$35,170.00
$34,750.00
$312,580.00
$66,860.00
$50,000.00
$22,390.00
$12,500.00
$41,950.00
$1,000.00
$58,810.00
$18,750.00
$43,630.00
$18,750.00
$121,200.00
$141,460.00
$68,500.00
$100,620.00
$87,830.00
$208,360.00
$192,500.00
$135,670.00
$9,260.00
$7,410.00
$92,170.00
$19,950.00
$10,450.00
$14,990.00
$365,660.00
$6,130.00
$4,820.00
$13,070.00
$4,250.00
$542,390.00
$39,510.00
$14,480.00
$20,100.00
$11,100.00
$95,400.00
$50,000.00
$50,000.00
$50,000.00
$65,500.00
$4,970.00
$2,500.00
$190,810.00
$255,510.00

12

Work Completed
2018 Road Bond
Year Completed
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020
2021
2021
2021
2021
2021
2021
2022
2022
2022
2022
2022
2022
2022

Road
Route 130
Lakeview Drive
Mill Road
John Ewer Road
Falmouth Sandwich Road
Chase Road
Dale Terrace
Dale Terrace Extension
Great Hill Road
Oyster Hill Drive
Tavish Way
Tower Hill Drive
Volunteer Road
Sandwich High School
Laurel Lane
Deep Wood Drive
Forest Road
Harlow Road
Town Neck Road
Tupper Road
Woodridge Road
Newtown Road
Susan Carsley Road
Service Road
Main Street
100 Route 6A
100 Route 6A

Treatment
Resurfacing ‐ Level & Overlay
Resurfacing ‐ Level & Surface Treatment
Resurfacing ‐ Level & Surface Treatment
Resurfacing ‐ Mill & Overlay
Resurfacing ‐ Reclamation
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Site Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Resurfacing ‐ Surface Treatment
Drainage Improvements
Drainage Improvements
Drainage Improvements
Resurfacing ‐ Reclamation
Resurfacing ‐ Reclamation
Sidewalk Improvements
Site Improvements

Work Summary ‐ 2018 Road Bond 2/7/2022 12:55 PM

Length (mi)
1.05
0.34
0.72
0.89
0.32
1.02
0.25
0.10
0.79
0.24
0.13
0.24
0.13
0.19
0.31
0.22
0.25
1.24
0.66
1.68
0.75
0.53
0.31
0.58
0.13
0.04

Cost
$373,930.00
$81,510.00
$146,890.00
$258,890.00
$96,440.00
$114,940.00
$20,000.00
$13,630.00
$99,810.00
$20,000.00
$20,000.00
$20,000.00
$8,710.00
$791,310.00
$47,500.00
$75,000.00
$30,000.00
$106,000.00
$62,000.00
$146,000.00
$60,000.00
$14,000.00
$30,000.00
$210,000.00
$45,000.00
$0.00
$49,000.00

38.37

$6,972,800.00
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Construction Costs vs Annual DPW Paving Budget
10-year
Increase

Construction Cost Indices

2012

2022

FWHA Highway Construction Cost Index

1.58

2.03 (2021)

28%

Barnstable County Hot Mix Asphalt Prices (per ton)

$71

$98

38%

$550,716

$810,925

47%

2012

2022

10-year
Increase

MassDOT Chapter 90 Funds

$794,190

$791,736

-0.3%

DPW Paving Operating Budget

$100,000

$100,000

0%

Quaker Meeting House Road Project

DPW Annual Roadway Budget Allotment

Barnstable County Construction Bid - 10-Year Cost Increase
2012
2022
%
Item
Quantity Cost/Unit
Cost
Cost/Unit Total Cost Units
Increase
Cold Plane Milling
36,000
1.94
69,768
36,000
3.25 117,000
68%
Cold Plane Joints
654
11.95
7,815
654
50.00
32,700
318%
Drainage Struct Rebuilt
43
240.00
10,320
43
798.00
34,314
233%
HMA Machine
5,973
71.15 424,979
5,973
97.00 579,381
36%
HMA Handwork
93
138.00
12,834
93
210.00
19,530
52%
Other
25,000
28,000
12%
550,716
810,925
47%
10-year increase

47%
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Significant DPW Drainage Projects Completed w/ Road Bond Funds
Location
Luscombe Lane

Year
2018

Cost
$15,250.00

Jeannes Way

2019

$41,950.00

Deerwood Drive

2019

$306,700.00

QMH Rd Erosion

2019

$66,856.00

Pleasantwood Drive

2020

$245,400.00

Greenhouse Road

2020

$65,496.00

Laurel Lane

2021

$152,500.00

Total 7 Projects
Avg Cost/Project

$894,152.00
$127,736
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TREATMENT BAND DESCRIPTIONS
Treatment Band

PCI

Description

Do Nothing

93-100

Excellent condition - in need of no maintenance

Routine Maintenance

86-92

Good condition – may be in need of crack sealing or minor
localized repair

Preventive Maintenance

73-85

Fair condition – pavement surface may be in need of
surface treatment, full depth patch and/or crack sealing

Structural Improvement

61-72

Deficient condition – pavement surface structure in need
of added strength for existing traffic. Typical repairs are
overlay with or without milling or levelling

Base Rehabilitation

0-60

Poor condition – in need of base improvement. Typical
repairs are reclamation or full depth reconstruction

16

Town of Sandwich
2021 Pavement Condition Index

DRAFT

.

BOURNE

BOURNE

BARNSTABLE

MASHPEE

5,300

2,650

0

FORMAT: 8.5" x 11"
For Planning Purposes Only

PCI

5,300 Feet

Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS,
0 - 55
FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri
Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors,
and the
56 - 72
GIS User Community
73 - 85

86 - 92

93 - 100

Gravel Roads
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IMPACT OF ROAD BONDS - THE ROADWAY REPORT CARD
PCI = PAVEMENT CONDITION INDEX
80

PAVEMENT CONDITION INDEX (PCI)

78
76
75
74

72
70
68
66
64
62
60

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

$900k/Year (Trend w/o Road Bonds)
Trend w/ Recent Road Bond Funding

FUTURE SCENARIOS
PCI = PAVEMENT CONDITION INDEX
80
78

78
75

PAVEMENT CONDITION INDEX (PCI)

76
74
72

72

70
68
66
64
63
62
60

2021

2022

2023

2024

2025

2026

$900k/Year (Trend w/o New Funding)
$1.55M/Year (Trend w/ Funding Request)
$2.6M/Year (Trend to Continually Improve PCI)
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PAVEMENT DETERIORATION CURVE

Will cost
$18 Here

ROAD IMPROVEMENT SCENARIOS

PAVEMENT PRESERVATION = $30/SY

PAVEMENT REHABILITATION = $50/SY
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LIFE CYCLE OF A ROAD
PROPER MAINTENANCE

DEFERRED MAINTENANCE

CRACKSEAL

NO TREATMENT

CRACKSEAL

NO TREATMENT

CHIP SEAL

POTHOLE PATCHING

ASPHALT OVERLAY

REQUIRES RECONSTRUCTION

PROPER MAINTENANCE = EXTENDED ROAD LIFE

DEFERRED MAINTENANCE = COSTLY REPAIRS20

3 Year Projection (2022‐24)
Anticipated Projects

Schedule
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023

Road
Town Offices (Santander)
Main Street (Old Section)
Service Road
QMH @ Route 130
Main Street @ 6A
Main Street
Newtown Road
Sandy Neck Road
Old Fields Road
Madison Drive
Viking Lane
Manor Drive
Earl Road
Boardley Road
Holly Ridge Drive
Clipper Circle
Greenway Circle
Golf Link Circle
Aviators Lane
Leslin Lane
Telegraph Hill
Overlook Drive
Grandwood Drive
Windsong Road
Susan Carsley Road
Fleetwood Road
Route 130 @ PAL
Ploughed Neck Road
Jan Sebastian Drive
Sea Meadow Drive
Grand Oak Road
Marshview Circle
Checkerberry Lane
Little Acorn Lane
Ladyslipper Lane
Roberts Way
Lichen Lane
Arrowhead Circle

Note - This is a draft list for planning purposes
and is subject to change based on further evaluation.

Treatment
Drainage & Site Improvements
Pavement Reclamation ‐ Local Roadway
Pavement Reclamation ‐ Collector Roadway
Pavement Reclamation ‐ Collector Roadway
Pavement Milling & Resurfacing, Sidewalk Improvements
Pavement Milling & Resurfacing, Sidewalk Improvements
Pavement Milling, Leveling Course & Top Course Hot Mix Asphalt
Pavement Milling, Leveling Course & Top Course Hot Mix Asphalt
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 20% Asphalt Rubber Chip Seal
Surface Treatment ‐ 20% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Drainage Improvements
Drainage Improvements
Drainage Improvements
Pavement Patching, Leveling Course, 20% Asphalt Rubber Chip Seal
Pavement Milling, Leveling Course & Top Course Hot Mix Asphalt
Pavement Reclamation ‐ Local Roadway
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
2/9/2022 1:21 PM

Recommended Budget
$28,600.00
$28,600.00
$94,600.00
$118,800.00
$14,300.00
$89,100.00
$190,300.00
$256,886.08
$58,756.94
$52,773.27
$24,429.57
$24,114.64
$14,531.77
$106,940.90
$51,342.83
$21,775.16
$19,660.63
$11,877.36
$9,357.92
$9,042.99
$50,674.80
$39,733.65
$21,235.28
$20,470.45
$40,000.00
$80,000.00
$100,000.00
$101,189.22
$358,600.00
$167,612.00
$62,401.13
$43,685.29
$18,040.99
$11,877.36
$11,787.38
$10,302.71
$9,897.80
$8,818.04

SUBTOTAL
$28,600.00
$57,200.00
$151,800.00
$270,600.00
$284,900.00
$374,000.00
$564,300.00
$821,186.08
$879,943.02
$932,716.29
$957,145.86
$981,260.50
$995,792.27
$1,102,733.17
$1,154,076.00
$1,175,851.16
$1,195,511.79
$1,207,389.15
$1,216,747.07
$1,225,790.06
$1,276,464.86
$1,316,198.51
$1,337,433.79
$1,357,904.24
$1,397,904.24
$1,477,904.24
$1,577,904.24
$1,679,093.46
$2,037,693.46
$2,205,305.46
$2,267,706.59
$2,311,391.88
$2,329,432.87
$2,341,310.23
$2,353,097.61
$2,363,400.32
$2,373,298.12
$2,382,116.16
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3 Year Projection (2022‐24)
Anticipated Projects

2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2024
2024
2024
2024
2024
2024
2024
2024
2024
2024
2024
2024
2024
2024
2024
2024
2024
2024
2024

Highfield Drive
Shawme Road
Dogwood Drive
Bourne Avenue
Shaker House Road
Cemetery Road
Heritage Way
Fleetwood Road
Barbara Lane
Bayberry Lane
Huckleberry Lane
Nicholas Lane
Seneca Lane
Scorton Circle
Artisan Way
Woodridge Road #6
Woodridge Road #25
Gully Lane
Uphill Road
Mill Road #67
Christopher Hollow
Great Hills Drive
Wolf Hill Road
Kiahs Way
West Meetinghouse Road
Pleasantwood Drive
Songbird Circle
Deerwood Drive
Fox Hill
Knott Avenue
Van Buskirk Way
Nobby Way
Fox Bottom Circle
Boulder Brook Road
Stonefield Drive
Charles Street
Richards Way
Triangle Circle
Academy @ Grove Street

Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Drainage Improvements
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Pavement Reclamation ‐ Local Roadway
Pavement Reclamation ‐ Local Roadway
Pavement Reclamation ‐ Local Roadway
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Surface Treatment ‐ 10% Asphalt Rubber Chip Seal
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Pavement Patching, Leveling Course, 10% Asphalt Rubber Chip Seal
Drainage Improvements
Drainage Improvements
Drainage Improvements
2/9/2022 1:21 PM

$126,111.15
$85,571.31
$73,708.80
$43,073.58
$31,582.98
$24,024.66
$7,513.33
$7,018.44
$7,018.44
$6,073.65
$5,938.68
$5,308.82
$3,959.12
$3,644.19
$118,625.10
$25,000.00
$50,000.00
$10,000.00
$50,000.00
$65,000.00
$92,942.19
$104,228.85
$87,298.86
$147,532.77
$239,773.50
$66,124.08
$16,988.40
$52,082.43
$13,746.94
$114,215.37
$30,353.25
$8,798.04
$5,498.78
$43,990.22
$84,458.00
$126,431.07
$50,000.00
$50,000.00
$190,000.00

$2,508,227.31
$2,593,798.62
$2,667,507.42
$2,710,581.00
$2,742,163.98
$2,766,188.64
$2,773,701.97
$2,780,720.41
$2,787,738.85
$2,793,812.50
$2,799,751.18
$2,805,060.00
$2,809,019.12
$2,812,663.31
$2,931,288.41
$2,956,288.41
$3,006,288.41
$3,016,288.41
$3,066,288.41
$3,131,288.41
$3,224,230.60
$3,328,459.45
$3,415,758.31
$3,563,291.08
$3,803,064.58
$3,869,188.66
$3,886,177.06
$3,938,259.49
$3,952,006.43
$4,066,221.80
$4,096,575.06
$4,105,373.10
$4,110,871.88
$4,154,862.10
$4,239,320.10
$4,365,751.17
$4,415,751.17
$4,465,751.17
$4,655,751.17
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3 Year Projection (2022‐24)
Anticipated Projects

Other Potential Candidates Under Review:
Windswept Drive
Cranberry Trail
Spectacle Road
Pickerel Way
Water Street
Water Street
Route 130
Route 130
Service Road

Pavement Reclamation ‐ Local Roadway
Pavement Reclamation ‐ Local Roadway
Pavement Reclamation ‐ Local Roadway
Pavement Reclamation ‐ Local Roadway
Sidewalk Improvements
Surface Treatment ‐ 20% Asphalt Rubber Chip Seal
Drainage & Sidewalk Improvements
Pavement Milling & Resurfacing
Pavement Patching, Leveling Course, 20% Asphalt Rubber Chip Seal

2/9/2022 1:21 PM

$237,747.04
$95,840.71
$90,169.20
$73,471.20
$207,900.00
$157,300.00
$273,900.00
$281,600.00
$997,552.71

$4,893,498.21
$4,989,338.92
$5,079,508.12
$5,152,979.32
$5,360,879.32
$5,518,179.32
$5,792,079.32
$6,073,679.32
$7,071,232.03
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Introduction
In late 2021, The Town of Sandwich hired Baden Consulting Services, LLC (BCS) to update the
Town’s pavement management system and perform analysis on the Town's roadway pavement
network. The Town first implemented the pavement management system in 1994, approximately 28
years ago. Since that time, the Town has had the system updated periodically in order to keep the
roadway condition data current, track changes in network conditions, implement changes in repair
strategies and costs, and also to keep the software platform current with technology. In this update,
the surface condition of approximately 150 miles of Town roadway was assessed and input into the
Town's current pavement management software which is the SAM IS (Smart Asset Management and
Inventory System) by Vanasse Hangen Brustlin, Inc. The analysis parameters, such as pavement
deterioration, repair strategies, and repair unit costs were reviewed with the Town and updated in this
system. The system was then used to perform analysis on the road network which is presented in this
report.
The following report provides a brief background on the concept of pavement management, the
methodology followed in completion of the study, a summary of current roadway conditions, analysis
of the predicted effects of multiple roadway funding scenarios, and roadway segment listing by
condition rating and suggested repair type and cost.

Theory of Pavement Management
Pavement management is the practice of planning for pavement repairs and maintenance with the goal
of maximizing the value and life of a pavement network. To accomplish this, a community needs to
have several repair techniques in its arsenal and the knowledge of when to apply them. This is where
pavement management comes into play. With a comprehensive database of road conditions, the
pavement management software can model when to perform which repairs on a road network. Of
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course, engineering judgment is required to finalize any list of Road repairs, as no computer model
can take every variable analyzed in making a repair decision into account.

The Pavement Deterioration Curve
Below is a model of how a Road’s pavement deteriorates over time. Interpreting the curve, a Road
starts out in excellent condition when it is newly constructed. Midway through its life, a lower cost
repair such as surface treatment would maintain the road and cost approximately $2.00 per square
yard. It takes only a few years for the window of opportunity to perform this low-cost maintenance to
pass after which the road would need an overlay or a mill and overlay costing approximately $25 per
square yard. By performing timely maintenance, road conditions can be improved today thereby
extending the life of the road. The unit costs shown below are typical ballpark costs. Sandwich's
current unit costs are shown in Appendix C.

PAVEMENT DETERIORATION VS COST (TYPICAL)

Excellent
Good

Poor
Failed

$50

$2 at 40% of Life

Fair

Vs.
$25 at 75% of
Life

$0

$25
$13
$2

Time
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Cost

$60
$50
$40
$30
$20
$10
$0

Cost per SY

Condition
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Methodology
Having first developed their pavement management system in 1994 using the same (or similar)
methodology as the current study, many of the following steps have been previously completed.
However, many of the steps are revisited and updated as appropriate during the system update. As all
these steps are relevant to understanding the basis of the analysis currently presented, they are
described here.

Network Identification
Network Identification builds an inventory of Roads that describe the municipality’s complete
roadway network. The direction of travel, Road length, width, one-way status, ownership, functional
classification, zone, and pavement type are among the items identified at this initial phase in the
pavement management process. This integral step ensures the Roads surveyed are the definitive set to
be analyzed.

Pavement Management Section Identification
Each Road contains one or more pavement management sections. A pavement management section
defines the limits of previous construction or maintenance activities within each road. Sections are
defined by having the same width, typical distresses, functional class, etc. The goal is to set up
homogenous areas of pavement to aid in assigning the appropriate repair. A road may be one section,
or it may be comprised of several pavement management sections, depending on its construction
history.
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Surface Distress Assessment
For each pavement management section, the severity and extent of nine major pavement distresses are
recorded, and then entered into a weighted formula to arrive at a Pavement Condition Index (PCI).
The distresses are categorized as base related or surface related distresses. Base related distresses
indicate that the pavement structure is inadequate for the existing traffic load and soil conditions.
Roads that show significant base related distresses may need to have the pavement structure
strengthened with either thicker or stronger base or pavement materials. Surface related distresses are
caused by age and weathering of the pavement. Roads that have predominantly surface related
distresses are excellent candidates for maintenance sealing to inhibit further pavement oxidization (the
main effect of aging). Roads with more of the base related distresses will most likely need some full
depth patching, structural overlays, or reclamation/reconstruction.
The four base related stresses are:



Potholes
Alligator cracking




Distortion
Rutting




Surface Wear or Raveling
Corrugations, Shoving, or
Slippage

The five surface related distresses are:



Block Cracking
Transverse and Longitudinal Cracking



Bleeding or Polished Aggregate

PCI Defined
A PCI was generated for each inventoried pavement management section in Sandwich using the
surface distress. PCI is measured on a scale of zero to one hundred, with one hundred representing a
pavement in perfect condition and zero describing a road in impassable condition. Each type of
observed pavement distress is assigned a deduct value based on the type, severity, and extent of the
distress.
A weighted sum of the deduct points is subtracted from the perfect “one hundred” road in order to
generate a PCI for each pavement management section. In general, base related (pavement foundati on)
distresses are weighted more heavily than surface related distresses.

PCI Is Calculated as:
100 – (Highest Deduct Value) – (25% of remaining base related deduct
values) – (10% of remaining surface related deduct values)

The Five Treatment Bands
The pavement management system uses broad ranges to group the individual repair types into five
major treatment bands. Treatment bands are a useful tool to summarize data on a Town -wide basis. An
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individual road segment will fall into a particular category based on the strategy table’s output of
repair types and will vary due to functional classification.

TREATMENT BAND DESCRIPTIONS
Treatment Band

PCI

Description

Do Nothing

93-100

Excellent condition - in need of no maintenance

Routine
Maintenance

86-92

Good condition – may be in need of crack
sealing or minor localized repair

Preventive
Maintenance

73-85

Fair condition – pavement surface may be in
need of surface treatment, full depth patch
and/or crack sealing

Structural
Improvement

61-72

Deficient condition – pavement surface
structure in need of added strength for existing
traffic. Typical repairs are overlay with or
without milling or levelling

Base Rehabilitation

0-60

Poor condition – in need of base improvement.
Typical repairs are reclamation or full depth
reconstruction

* These are general PCI ranges for reference purposes and represent only one pavement type. There are several factors
considered by the system when assigning repair types to each individual road.

Do Nothing
The Do Nothing category exhibits roads which are in need of no maintenance. These roads are in
excellent condition and existing distresses generally do not need to be addressed.
Routine Maintenance
Routine maintenance activities are those which are taken to correct a specific pavement distress.
Routine maintenance usually addresses localized pavement defects and includes activities such as:




Full depth patching;
Skin patching;
Crack sealing.

Preventive Maintenance
Preventive maintenance activities are those which are performed at planned intervals to protect and
seal the pavement. Seals are designed to provide one or more of the following benefits:
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Prevent the intrusion of air and moisture;
Fill small cracks and voids;
Rejuvenate an oxidized binder;
Provide a new wearing surface.

Structural Improvement
Structural improvement includes the work necessary to restore the pavement to a condition that will
allow it to perform satisfactorily for several years. Generally, a structural improvement will consist of
a milling the existing pavement down and applying a new Hot Mix Asphalt Overlay allowing existing
grades to be maintained. When the existing grade can be increased a new Hot Mix Asphalt course can
simply be placed upon the existing surface. Structural improvements also include the work necessary
to prepare the pavement for an overlay, either with or without milling. The major activities involved in
the rehabilitation process are:






Partial depth patching;
Full depth patching;
Joint and crack sealing;
Grinding and milling ;
Hot Mix Asphalt Leveling Courses.

Base Rehabilitation
Base rehabilitation typically utilizes one of two methods:



Reclamation; with or without fortifying the base with aggregate or additives
Reconstruction.

Reclamation is the process of rehabilitating existing deteriorated pavements. The existing pavement
and base, subbase, and possibly subgrade are pulverized and blended to create a homogenous
pavement base. This reclaimed pavement base is then paved with a new Hot Mix Asphalt surface.
Reconstruction is the complete removal and replacement of a failed pavement, and might also involve
widening, realignment, traffic control devices, safety hardware, and major base and drainage work.

Preparing Budget Scenarios
Once the roadway conditions are inventoried and analyzed, and the repair strategies are defined, the
impact of various spending programs on the road network can be assessed. These studies can range
from 1 to 20 years, however, for this report, 5-year studies are used. The purpose of the budget
planning process is to determine the impact of various spending levels to find a funding level that will
best meet Sandwich's needs. Deterioration curves, unit costs, and the strategy table developed in the
repair strategy definition phase are used to assign each road a repair type and associated cost for each
year of the study. Each road is also assigned a benefit value that is used to determine which roads the
software assumes will be repaired each year. It is important to understand that this study is a network wide planning tool. Field verification and testing are recommended to confirm any road repair list
generated.
Pavement management deals with the life cycle of pavement structure and the various repair
treatments to maintain the condition of the pavement. The pavement management system and the
various repair types utilized in the study do not directly address other physical improvements
associated with a roadway. Some of the items, which might be encountered on a roadway project,
include the storm drainage system, traffic signals, minor traffic items, sidewalks, and utility
adjustments. In an attempt to develop a reasonable cost of various improvements, the overall scope of
a typical project associated with the various repair types was estimated to develop a network-level unit
cost for the work. The actual scope of work and costs will vary for each individual roadway. Actual
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repair costs will need to be developed at the project level and may differ from the costs utilized in this
study.

Customizing Repair Strategies and Costs
Through the maintenance of the Town's pavement management system, a custom pavement
maintenance and rehabilitation strategy has been developed to assist in the automated generation of
project candidates and budget analysis. During this update, the pavement repair strategy was not
modified, though there was discussion on the use of lower cost treatments on local roads that are
starting to fail. Unit costs for each treatment were updated.

Deterioration Curves
In order to properly plan for future repairs, the budget analysis feature of the pavement management
system uses deterioration curves. The deterioration curves estimate the rate at which the pavement
condition decreases over time. In the pavement management system, each pavement segment can b e
assigned a custom curve, however, as is more common, families of curves are developed for roads of
common pavement type and functional class.

Project Prioritization
The budget analysis software prioritizes needed system repairs based on a calculated proj ect “Benefit
Value”. The Benefit Value is calculated using variables representing traffic volume, repair service life,
PCI, and unit repair costs for each pavement management section. For each plan year, the software
prepares a future roadway condition projection, exhausts the assigned budget, and then produces an
annual list of roads included in the repair program. The Benefit Value prioritization process generally
favors cost effective maintenance alternatives. Repair actions are typically delayed on thos e sections
that require reconstruction or major rehabilitation because the benefits for dollars spent are generally
lower than maintenance candidates. After the relatively good roads are "saved", improvements are
directed towards the poorer arterial and collector roads, and then to the local roads in need of major
rehabilitation.

The Benefit Value is calculated as:
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Existing Conditions
Town-maintained Paved Road Conditions
Based on the recent pavement inspections performed in 2021, the average Pavement Condition
Index (PCI) for Sandwich roads is a 75, which is a slight increase in the 74 average assessed in 2014
(reported in 2015).

AVERAGE PCI TREND
100
Do

90

Nothing

Routine Maintenance

2014: 78 PCI

80

Preventive Maintenance

70

2021: 74 PCI

Structural

60
50

Improvement
Base Rehabilitation

40

To give more detail to what conditions make up the 74 average, the following chart shows a detailed
breakdown of the condition of the roads by summing the number of miles of roadway into bands of 5
PCI points.

DRAFT

PCI DISTRIBUTION

MIles by PCI
30

27.7

25
19.9

20

19.8

13.8

15

14.8
12.0

11.6
9.0

10
5.0
5
0.5

6.4
4.5

3.8

0.8

0
31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91-95 96-100

The large number of road miles in the higher PCI bands is a testament to the investment and effort the
Town puts into the road network, while the distribution of mileage across the lower PCI bands are a
reminder of the maintenance and improvement still needed to prevent road s from failing over time.

Recent Performance and Budget
In the Town's 2015 study, it was predicted that a total pavement budget of approximately $2.5 Million
per year would be required to maintain the average PCI of 75. This amount included the current
Chapter 90 funding of $800 Thousand per year.
Since 2015, the Town has invested additional funding into the road program. The additional funding
included one $5 Million investment and two $1.3 million investments for a total of $7.6 million.
Adding that funding to the annual approximate $800 thousand from Chapt er 90, spread over a six-year
period, yielded an average annual budget of $2.07 million per year. Looking at the 2015 projections
above, given the actual budget from 2016 through 2021, and the current average PCI of 75, it appears
that the predicted results were fairly accurate.

Backlog of Work
Applying the five treatment bands shown in the previous chapter and the unit costs shown in
Appendix C to Sandwich’s road network, the following table gives the miles and dollars associated
with each treatment band for the conditions at the time of the analysis. Placement of a road into a
treatment band is not based solely on PCI.
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PAVEMENT BACKLOG SUMMARY
Treatment Band
Do Nothing
Routine Maintenance
Preventive Maintenance
Structural Improvement
Base Rehabilitation
Totals:

Miles
30
26.6
34.5
15.2
43.1
149.4

Dollar Backlog
$0
436,000
2,726,000
3,049,000
12,522,000
$18,733,000

The following two figures present the preceding information graphically.

Base
Rehabilitation,
29%

Do Nothing,
20%

Routine
Maintenance,
18%

<- PERCENT MILES IN EACH
TREATMENT BAND

Structural
Improvement,
10%
Preventive
Maintenance,
23%
Routine
Maintenance,
2%

Preventive
Maintenance,
15%

PERCENT COST IN EACH
TREATMENT BAND ->
Structural
Improvement,
16%
Base
Rehabilitation,
67%
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These charts shows that while less than one third of road miles are in need of base rehabilitation, they
make up two thirds of the backlog, demonstrating the importance of maintaining roads before they
reach this expensive condition. The distribution of road miles in each category also emphasized the
need for a wide range of treatment alternatives to maintain the network appropriately.

Conditions Mapped
By linking the Town’s pavement database to a GIS roadway centerline, the Town has the ability to
create maps to assist in the analysis and presentation of the information within the database. The Town
can easily map current and projected pavement conditions based on numerous potential funding
scenarios and create plans for single or multi-year road programs. The map on the following page
which displays the current pavement condition is one example of the type of mapping possible.
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Budget Analysis
The pavement management system Is able to predict the effect that given funding levels will have on
the road network. The most common points of analysis for budget analysis are the year-by-year
projected town-wide average PCI, and the year-by-year projected dollar backlog of work. The results
of some specified funding levels are presented in the section below.

Scenarios Explored
BCS projected the PCI and backlog for three 10-year scenarios.
$900,000 per year
This figure represents the approximate current Chapter 90 ($8000,000) and DPW ($100,000) annual
funding. Chapter 90 funding can be variable and is not guaranteed. Under this scenario, no local
funding is used for pavement maintenance and rehabilitation.
$1,550,000 per year
This scenario explores the effect of supplementing the Chapter 90 funding with $650,000 per year of
local funds.
$2,600,000 per year
This scenario displays the annual total roadway maintenance and rehabilitation expenditure needed to
maintain and slightly increase current conditions.
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Scenario Detail
The following tables will outline the specific annual funding levels used in the budget scenarios and
show the projected results of them.

$900K/YEAR
Date

Budget

2021

Backlog
$18,733,000

2022

$9000,000

$22,821,000

2023

$9000,000

$25,593,000

2024

$9000,000

$26,918,000

2025

$9000,000

$29,546,000

2026

$9000,000

$32,967,000

Budget

Backlog

$1.55M/YEAR
Date
2021

$18,733,000

2022

$1,450,000

$22,171,000

2023

$1,450,000

$23,772,000

2024

$1,450,000

$24,320,000

2025

$1,450,000

$25,851,000

2026

$1,450,000

$27,872,000

Budget

Backlog

$2.6M/YEAR
Date
2021
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$18,733,000

2022

$2,600,000

$21,021,000

2023

$2,600,000

$21,175,000

2024

$2,600,000

$20,470,000

2025

$2,600,000

$20,708,000

2026

$2,600,000

$21,379,000

Summary of Scenario Results
The effects of the budget scenarios are most easily understood when charted. The following chart
show the trend in overall conditions, and in dollar backlog for the scenarios explored :

Millions

PROJECTED BACKLOG
35.0
33.0

33.0

31.0

29.8
28.7
27.9

29.0
27.0

PCI

25.0
23.0
21.0

21.4

18.7

19.0
17.0
15.0

2021
$800K/Year

2022
$1.125M/Year

2023

2024
$1.3M/Year

2025
$1.45M/Year

2026
$2.6M/Year

The analysis indicates that a significant investment of funds in addition to the Chapter 90 funding
would be needed to maintain the average PCI as well as curtail the growth of the backlog of work.
The analysis presented is based on a fairly conservative repair strategy which includes the reclamation
of most roads that exhibit structural failure. The Town may short to mid-term benefit by expanding
the use of lower cost treatments to roads in poor condition to temporarily bring their surface condition
up and postpone the more costly repairs.
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Summary
The Town of Sandwich has a pavement management system based on road condition data updated in
2021. The Sandwich pavement management system gives Town decision-makers a picture of existing
roadway infrastructure conditions and a dollar estimate to improve Roads in poor condition while
protecting those pavements currently in good condition.
The Pavement Management System being implemented by the Town is a planning tool, with primary
functions of determining the funding levels required to achieve Town-wide condition goals and to
identify candidate road projects to achieve those goals. Any project list generated by the system needs
to be reviewed by the Public Works Department staff and adjusted based on numerous factors,
including coordination with utility work, and geographic considerations.
The following bullets provide a quick summary of the status of Sandwich's pavement management
system.

DRAFT



The Town currently maintains 149.4 miles of paved roadway and 1.8 miles of unpaved.



The Backlog of Work, meaning the cost to address all roads today that would benefit from
maintenance or rehabilitation, is approximately $18.7 Million.



Based on pavement management software generated projections, an annual budget of
approximately $2,600,000 would be needed to maintain current conditions.



It is recommended that the Town:
o

Continue to update the pavement management system regularly so that budgetary and
project planning decisions are made on current data.

o

Do not neglect maintenance on roads in good/fair condition or roads paved 5-10
years ago, so their high PCI can be extended cost-effectively.
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o

Address local base problems before overlaying roads.

o

Perform project level testing prior to rehabilitation projects to determine if in-place
and new materials will be suitable to ensure proper life of new pavement.

o

Continue expanding the breadth of pavement treatment alternatives being employed
in order to avoid or delay the need for costly resurfacing or reconstruction on roads
starting to deteriorate. Combination Treatments may be a valuable tool to help the
Town maintain the current road network on a limited budget.

Appendix A
Pavement Backlog Report (by Street Name)
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Appendix B
Pavement Backlog Report (PCI Ascending)

DRAFT

Appendix C
Unit Costs
Alternative Name (Description)
Reclaim and Pave Major Road
Reclaim and Pave Local Road
Mill or Level and Pave Major Road
Mill or Level and Pave Local Road
Preventive Maintenance (Surface Treatments)
Routine Maintenance (Crackseal and Patch)
Routine Maintenance (Crackseal)
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Cost/SY
$40.00
$24.00
$22.00
$18.00
$6.50
$2.00
$1.00

