TOWN OF NEWINGTON
200 GARFIELD STREET
NEWINGTON, CONNECTICUT 06111
Keith Chapman
Town Manager

MAYOR BETH DELBUONO

NEWINGTON TOWN COUNCIL
REGULAR MEETING AGENDA
Town Council Chamber, Room 103 – Town Hall
200 Garfield Street
Tuesday, October 27, 2020, 7:00 P.M.
This meeting will be presented as a Zoom Webinar/Meeting. Information on how to attend
will be posted on the website at https://www.newingtonct.gov/virtualmeetingschedule
I.

PLEDGE OF ALLEGIANCE

II.

ROLL CALL

III.

APPROVAL OF AGENDA

IV.

AWARDS/PROCLAMATIONS
A. 2020 Teacher of the Year – Elsa Batista

V.

PUBLIC PARTICIPATION – IN GENERAL (Via Zoom Application or Phone)
(4 MINUTE TIME LIMIT PER SPEAKER ON AGENDA ITEMS ONLY)
A. Public Comments
B. Email Correspondence

VI.

REMARKS BY COUNCILORS ON PUBLIC PARTICIPATION

VII.

CONSIDERATION OF OLD BUSINESS
A.
B.
C.
D.

VIII.

Health Update – COVID-19
Town Hall Project Update
CIP Subcommittee Recommendation
Update on Facilities Study

NEW BUSINESS
A. Health Benefit Calculations 2019-20

IX.

RESIGNATIONS/APPOINTMENTS (Action May Be Taken)

X.

MINUTES OF PREVIOUS MEETINGS
A. September 29, 2020 Special Meeting Minutes
B. October 13, 2020 Regular Meeting Minutes

XI.

WRITTEN/ORAL COMMUNICATIONS FROM THE TOWN MANAGER

XII.

COUNCIL LIAISON/COMMITTEE REPORTS

XIII.

PUBLIC PARTICIPATION – IN GENERAL (Via Zoom Application or Phone)
(3 MINUTE TIME LIMIT PER SPEAKER ON AGENDA ITEMS ONLY)

XIV.

REMARKS BY COUNCILORS

XV.

ADJOURNMENT

PROCLAMATION
WHEREAS, Ms. Elsa Batista, World Language Teacher at Martin Kellogg Middle School, has been designated as
Newington’s 2020-2021 Teacher of the Year; and
WHEREAS, Ms. Elsa Batista was selected based upon her exceptional skills, and dedication to children and the teaching
profession. She values the ideals of teamwork. She is intelligent, a strong communicator, an advocate for all
students, and a strong believer that public education is the vehicle to prepare all children for participation in
our society. She is an individual who is poised and articulate, with an outgoing nature. She possesses the
superior ability to inspire learning in all students; and
WHEREAS, Ms. Batista will represent Newington in the Connecticut Teacher of the Year Program; and
WHEREAS, Ms. Batista has been teaching in Newington for seven years as a World Language Spanish teacher. After
teaching five years in the Bronx, she moved to Connecticut and taught at St. Mary’s school prior to joining
Martin Kellogg Middle School; and
WHEREAS, Ms. Batista finds opportunities within our curriculum for her students to learn about different cultures. She
is a strong advocate of creating a colorful, fun and inviting environment; and
WHEREAS, As a World Language educator, Ms. Batista makes it a point to provide opportunities for her students to
celebrate how they identify themselves and see the beauty of diversity in the classroom. She delivers
consistency, stability, and reliability to all her students. As an educator, she strongly believes that if students
feel good about themselves, they will perform better academically; and
WHEREAS, Ms. Batista is deeply committed to her school and community. Elsa’s commitment to her students centers
around civic leadership, serving as a role model for her students. She and her 8th grade colleagues
spearheaded the Staircase to Success Project at Martin Kellogg Middle School by creating inspirational words
and quotes and placing them on the spaces between the staircases. This project has had a very positive
impact on students as well as reinforcing the school model “Every Student, Every Day”; and
WHEREAS, Ms. Batista facilitated the creation of the “Corner Cub Care Closet” in the building to assist students who
may be struggling financially, providing students and their families clothing and toiletries; and
WHEREAS, Dr. Maureen Brummett, Superintendent of Schools, indicated “Ms. Batista’s passion for her work, ability to
inspire student learning, commitment, enthusiasm, and deep compassion for her school community strongly
support her selection as Newington’s Teacher of the Year”; and
NOW THEREFORE BE IT RESOLVED, that the Newington Town Council hereby recognizes Ms. Elsa Batista as
Newington’s Teacher of the Year and extends its sincere congratulations and appreciation to her dedication
and commitment to Newington’s children.
Dated in Newington, Connecticut, this 27th day of October, 2020.

____________________________
Beth DelBuono, Mayor

Old Business VII.A

TOWN OF NEWINGTON
200 GARFIELD STREET
NEWINGTON, CONNECTICUT 06111
Keith Chapman
Town Manager

OFFICE OF THE TOWN MANAGER

MEMORANDUM
To:

Newington Town Council

From:

James E. Krupienski, Town Clerk (On behalf of Keith Chapman, Town Manager)

Date:

October 23, 2020

Re:

Health Update – COVID-19

Keith Chapman, Town Manager, will update the Town Council on the status of the COVID19 virus and the actions being taken within the municipality.

Phone: (860) 665-8510 Fax: (860) 665-8507
townmanager@newingtonct.gov
www.newingtonct.gov
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TOWN OF NEWINGTON
200 GARFIELD STREET
NEWINGTON, CONNECTICUT 06111
Keith Chapman
Town Manager

OFFICE OF THE TOWN MANAGER

MEMORANDUM
To:

Newington Town Council

From:

James E. Krupienski, Town Clerk (On behalf of Keith Chapman, Town Manager)

Date:

October 23, 2020

Re:

Town Hall Project Update

Keith Chapman, Town Manager, will update the Town Council on the status of the Town
Hall Renovation Project and answer any questions that the Council may have.

Old Business VII.C

TOWN OF NEWINGTON
131 CEDAR STREET
NEWINGTON, CONNECTICUT 06111
Keith Chapman
Town Manager

OFFICE OF THE TOWN MANAGER

October 21, 2020
To: Newington Town Council
From: Keith H. Chapman, Town Manager
Subject: CIP Plan Assessment of Equipment Reserve/Major Equipment Replacement Schedule, Public
Works, Information Technology
PART 1
In preparation of the 2021-22 budget proposals being presented later in the year, I have requested that
the staff work with Janet Murphy, Finance Director to submit their request related to the Five (5) year
Capital Improvement Program (CIP). In doing so, there are issues that are raised as to the consistency
and commitment in following through on the plan, with what appears to be significant adjustments being
made annually rather than following the plan as designed.
I arrived on-board mid-January of this year, with much work by the Town staff and initial involvement
by the CIP Committee, performed prior to my arrival. However, following my arrival I witnessed a
process by the CIP Committee that reflected an inconsistency in adhering to the five (5) year established
plan, with projects and items that did not adhere to the protocol as defined in a Long-Range Capitol
Improvement Program that generally are key ingredients for municipal CIP programs.
The Town’s Capital Improvement Program should provide the ingredients for planning Newington’s
capital expenditures. The CIP is a planning and financial management tool that involves five years going
forward, with the projections addressing the needs of the Town in a systematic process considering life
expectancies of the Town’s infrastructure as well as the Town’s ability to fund and operate that
infrastructure.
Due to the massive undertaking of performing an assessment of all of the Town building, structures and
grounds being analyzed by Owen’s this portion of my report will be provided later in November. I
anticipate the report will reveal many challenges that will need to be addressed starting with the 2021-22
CIP 5-year plan. Once this material is obtained, a true picture will become clearer for planning and
funding, and will be contained within Part 2 of this report.
Current Situation
A breakdown of what I find of concern is as follows:
In viewing the overall plan, the Town has instituted an application equal to no more than 5.8% of the
annual operating budget for CIP expenditures with no evidence as to the actual needs being met. It
Phone: (860) 665-8510 Fax: (860) 665-8507
townmanager@newingtonct.gov
www.newingtonct.gov

should be noted that the “cap” includes $1.8 million in annual Bond payments, with any additional
borrowing reducing the balance for all other CIP projects. While the debt service will remain constant
for the upcoming fiscal year, it will rise to $2.1 million in year 2023-24 not including Anna Reynolds
School renovations. If Reynolds School renovations are undertaken the debt service will further rise to
$3.6 million.
The current CIP program requires that purchase price of $25,000 per unit acquired (Motor Vehicles,
Equipment, Streets and Sidewalks, Buildings and Information Technology, etc.), and life expectancy of
seven (7) years be met to be included within the plan. The recently adopted plan fails to meet these
requirements in some cases.
PROBLEMS:
Example 1: The Equipment Reserve Fund and Major Equipment Replacement Schedule created over 30
years ago was intended to identify, track, and plan a replacement schedule for all vehicles and
equipment that had a life span of no less than seven (7) years with an initial cost of $15,000.00. The
$15,000 minimum cost has been raised to $25,000 over the years.
Overall Fleet Inventory:
The current CIP Plan indicates that there are 136 motor vehicles within the Town’s motor vehicle
inventory, not including the Police Cruisers and School Busses. Of the 136 vehicles listed 55 vehicles or
42% are reflected without an anticipated life cycle, estimated years of remaining service, current
replacement cost, nor projected replacement cost. In other words, while contained within the fleet, these
55 units are unclassified with no plans in place to keep, discard, or re-allocate. 42% of the fleet, while
listed as part of the inventory, are not contained within the schedule of replacement. How could this
happen? Why are they in the Town’s fleet? How and when will they be replaced? What funding source
will be utilized? These questions should have been asked. However, these vehicles are essentially
orphans. This situation results in an Equipment Replacement Plan that is totally unreliable, flawed,
underfunded and is gradually placing the Town’s ability to depend on its fleet in jeopardy.
Over the past 40 years the Town had attempted to introduce alternative fuel vehicles into the fleet, with
success in the 90’s with over 10% of the fleet operating on compressed natural gas, with Connecticut
Natural Gas providing, at no cost, a fueling station on Garfield Street. Today, the fueling station is gone,
the compressed natural gas vehicles are gone, with the Town operating only 2 hybrid vehicles.
Meanwhile the environment air quality seems to have taken a backseat. At this point I find no reason
why the fleet could not have reached at least a 25% level of alternative fuel vehicles, if the Town
continued with the commitment to help clean up the environment.
Highway Snow Plow Readiness:
In the case of the primary snow plow truck fleet utilized by the Highway Department, certain criteria
were in place to assure that the snow plowing operations of the Highway Department could be
accomplished with the exception of a major blizzard hitting Newington. In 1979 the Town of Newington
was selected to be part of a study by the Federal Government to assist all municipalities in the snow belt
of the country in developing the best practices in addressing the challenges faced each winter.
Newington was, at that time, selected due to its recognition of being the best in snow removal
operations. See attachment
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The Town had 91 miles of roadway to maintain 25 years ago, with each snow plow route averaging 7.5
miles per route equating to 12 plow routes, plus 2 spare trucks. Since that time an additional 13 miles of
town road has been added, therefore requiring an additional 2 plow routes and 2 trucks being added to
the snow operations plan.
Following a comprehensive evaluation of the dependability and life cycle of these large dump trucks, a
12 to 15-year replacement cycle was initiated with the long-term goal to replace each truck at its
optimum life cycle of 12 to 15 years. This would assure the Town that virtually all snow storms could be
handled by the appropriate number of primary, dependable trucks.
Today, the Town has 104 miles of roadway, with 14 plow routes plus 2 spare trucks. However, the
replacement program has not kept up annually, with the Department now depending on 6 of the 16
trucks that are now between 18 and 27 years old. If a blizzard were to hit Newington, I question if the
Department could keep all roads open at all times, which has always been the minimum expected from
the Department.
Fire Apparatus:
Reviewing the Fire Department rolling stock inventory, of the 22 vehicles operated by these volunteers,
only 13 are contained within the scheduled replacement plan with 9 units, once again orphans with no
parameters establish as to a timetable for replacement. The Fire Department fleet, at this time, includes 2
historic units dating back to 1929, and an additional 5 units that are over 20 years old. In addition, the
projection for replacement of an additional 8 units will not to be replaced until they are between 20 and
26 years old. It appears that the anticipated life cycle for many of the Fire Department units (excluding
the historical units) have been pushed to outer years to fit the financial ability of the Town rather than
following a replacement schedule that assures their vehicles remain dependable and reliable.
Police Vehicles:
This Department operates 45 vehicles with 29 not contained within the CIP Plan for replacement. It is
recognized that the life cycle of Police Vehicles generally is less than other operations. However,
according to the current CIP Plan the life expectancy of our Police fleet is now at 8 years at a cost of
close to $40,000.00 per unit, well within the parameters to qualify for the CIP Equipment Reserve Plan.
Once again, over half of the Police Fleet is currently not contained within the Plan, rather being funded
elsewhere, or not funded at all. Dependability and reliability are brought into question when our first
responders are depending on front line vehicles that now are in some cases more than 8 years old.
The above discussed items are an indication that the CIP Plan while well intended to be under the
oversight of the elected body(s) rather than the professional staff, issues are being created that could be
avoided. As presented in this report, the long-standing Motor Vehicle & Equipment Replacement
Program, contained within the CIP is far from an accurate document that has followed any of the
protocols generally followed under acceptable governmental accounting principles.
Example 2: As stated above, the town roadway system has increased 13 miles over the past 30 years,
now at a road mile total of 104 miles. Reviewing the annual road improvement budget history, once
again the allocation has diminished over the years from a high of $1,400,000 annually down to $900,000
and below annually.
The Newington road system is based on each roadway being milled and resurfaced on a 20-year cycle.
Meaning that the Town needs to fund and plan to improve no less than 5 miles annually (104 miles
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divided by 20 years equals a minimum of 5 miles annually). The cost per mile of improvement is
estimated to be $250,000. However, with the current level of funding being set at $900,000 annually,
only 3.6 miles of road can be improved properly.
Due to this shortage the Town has unfortunately eliminated such items as replacing curbing, driveway
aprons, new signage along with line painting and is falling further behind each year with road
improvements being extended upwards to 30 years. While the current program of a capped financial
allocation annually, the Towns street infrastructure is gradually being eroded away. As most drivers
have observed the pot holes, broken curbing, outdated signage and so forth are all indications of an
inferior street improvement program that, years ago, was the pride of the Town.
Example 3: A large portion of funding to support the Town’s Information Technology (IT) program
(hardware, software, software maintenance and/or services) each year is tied directly to CIP. Due to the
dollar amounts involved to acquire, operate and maintain a modern IT infrastructure, previous
administrations opted to use CIP as the primary means to fund equipment and service requests.
Although many of IT’s equipment costs exceed $25,000 not many, if any, meet the life expectancy of
lasting (7) years or more. Most IT services and equipment rarely last beyond (5) years before it needs to
be replaced.
The IT Department realized many years ago that most of their projects did not fit the Town’s definition
of typical CIP projects and requested that their CIP requests be re-classified as IT Reserve Fund
requests. The Town’s IT infrastructure has matured over the years and management of said requires
detailed planning and budgeting to effectively manage the replacement schedules of hardware (i.e.
laptops, thin clients, workstations, servers, storage, security services, uninterruptable power supplies,
printers and smartphones to name but a few), software renewals and professional services required to
maintain a modern tele-data communications network.
Most IT components have an operational life expectancy of 3-5 years. Replacement schedules are based
upon factors such as age, end of support, cost to maintain, compliance requirements (CJIS, PCI, HIPPA)
and security risks. Over the years, IT has managed these replacements as efficiently as possible. If we
don’t want our IT infrastructure to deteriorate we will need to ensure that it is properly funded and
maintained. IT has done this by requesting funds each fiscal year to ensure the reserve accounts can
accommodate the various replacement schedules and renewals that run in the tens to hundreds of
thousands of dollars. Seed funding requests have been used over the years to build up the money needed
to handle large scale replacements of computers, servers and storage. IT has managed their program
similar to how the Equipment Reserve Fund and Major Equipment Replacement Schedule worked over
30 years ago.
You only have to go back to fiscal year 2019-2020, to see that the Town opted to move operating costs
to CIP to handle the Town’s Microsoft licensing fees. The purpose of the move was to flatten IT’s
operating budget so it would not increase every 3 years accommodate the licensing renewal fees that we
pay every (3) years (appx $220,000 in fiscal year 2019-2020). Although the dollar value exceeds the
CIP definition (over $$10,000) it does not meet the criteria of having a life expectancy of (7) years or
more. An IT project that would fall within the Town’s CIP definition would be the Town-Wide Fiber
Optic project that has received seed funding over the years.
The Town should consider maintaining an IT Reserve Fund to handle replacement of IT equipment,
upgrades, renewals based upon appropriate schedules, and allocate seed funding for large dollar
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items/projects as needed. Normal operating expenses should still be requested through the Town’s
normal operating budget process.
Fundamental Issue:
It is a basic tenet of any CIP Long Range Plan that the infrastructure is the primary driver for
determining funding levels, not setting an arbitrary level of funding that may or may not address
the actual demands. The current method being utilized in funding and maintaining the Town’s vehicles
and equipment, roadways, sidewalk system, information technology and the buildings is rapidly creating
an infrastructure that is falling into disrepair and will result in significant costs in the future.
The problem is not limited to just the CIP budget. The eroding away of the infrastructure is also
impacting on the Town’s operating budget. Increased operational costs are being incurred due to delayed
maintenance of the infrastructure with many non-CIP items such as employee counts, overtime, material
expenditures and contractual services costs rising, thus more costs to our tax payers, along with deficient
infrastructures expanding and growing.
Recommendations:
I strongly feel that the recent history related to the CIP was and will continue to be adversely impacted if
the Town continues to utilize the concept of utilizing non-professional volunteer individuals in
determining the direction the Town is going. Currently, the Town is facing very difficult challenges due
to what I term as mis-management, as management has over the years failed to successfully provide
adequate information for the Committee to consider. I also find that the problem has been acerbated due
to the professional administration failing to intercede and protect the inherent policies set in years past
that were designed to avoid the dilemma the Town now faces.
Therefore, I request that the Council consider disbanding the CIP Committee, demand that the
administration take responsibility for that which falls under their purview, and have the policy makers
i.e. the Town Council, consider the administrations CIP proposals and decide what the plan will include
in the future with the understanding that the plan is a five-year plan, not to be adjusted annually.
PART 2 will be presented later in November.

Cc:

Janet Murphy, Finance Director
Ben Ancona, Town Attorney
Maureen Brummett, Superintendent of Schools
Heather Shonty, Executive Assistant to the Town Manager
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Computer Simulation of Urban Snow Removal
W.B. Tucker and G.M. Clohan, U.S. Army Cold Regions
Research and Engineering Laboratory

A general computer model to simulate urban snow
removal has been developed. One part of the
package includes several programs which assist
in the routing of snow removal vehicles using
computer graphics. The primary element, however, is a program which, once specific
vehicle routes are input, allows the simulation
of any particular snow removal scenario. Parameters that .can be varied include both truck
and snowstorm characteristics. This simulation
program is tested using truck routes and storm
data from Newington, Connecticut. Results
indicate that the simulation predicts plowing
times quite reasonably. Using the simulation
model, the sensitivity of plowing time to storm
length, accumulation rate and plowing start
depth is examined. The plowing time exhibits
a nonlinear relationship with accumulation
rate, varying inversely with it, while the dependence on starting depth and.storm length is
linear for both. A route designed by the
authors is tested against the actual route used
in Newington, demonstrating a near-optimum
configuration for the current Newington route
with regard to the present resolution capabilities of the simulation program.

The winters of 1977 and 1978 demonstrated to
much of the U.S. that snow and ice control on
streets and highways is indeed a serious problem.
Many midwestern and northeastern metropolitan areas
were brought to catastrophic standstills for periods
of several days. Numerous urban communities tremendously overspent their winter road maintenance
budgets. All too often municipal budget planning,
snow control included, takes place in the summer
when winter road maintenance is conveniently out of
mind. Annual expenditures for snow removal operations on state-maintained roads alone are 334
million dollars (1), and total urban expenditures
are probably at least this high. Without a substantial improvement in the technology of snow
removal, these costs are likely to continue to
require a disproportionate amount of municipal
budgets.

Optimum usage of a fleet of equipment owned by
a municipality could trim these costs considerably
as well as preparing it for more difficult winters.
"Optimum equipment usage" is more than a phrase,
and actual practice or experimentation is necessary.
A snow removal emergency is no time for such
testing, as critical situations call for only
proven techniques (i.e. the way the streets were
cleaned last year and the years before). These
types of problems, however, lend themselves to
computer simulation. A realistic snow removal
simulation would allow many of the variables
involved in the process to be assessed any time of
the year in a rather convenient manner.
Simulations for snow removal have been attempted previously. Brown (2) developed a simulator
called AID, designed specifically for the small
town. Unfortunately, the program was too large
for the computers to which most small towns have
access. Experimentally it is a fine laboratory
tool once an operator is trained to use it, as it
contains practically every conceivable variable
involved in the snow removal operation. Alprin
(3) also simulated snow control (actually only
salting and sanding) for the city of Tulsa,
Oklahoma. This simulation has been used successfully for assessing truck routing and relocation
of sand piles around the city (4). Snow plowing,
including multiple passes to clear a street,
overlapping routes, etc., was not considered in
this model, however.
Our concern here was to develop a simulation
package, usable by nearly any municipality, that
will allow the important variables in that municipality's operations to be evaluated and new procedures to be tested before implementing them "on
the - road." This dictates having a straightforward
simulation program that has a minimum of inputs,
yet is able to handle the complex issues involved
in snow removal. Our effort was aimed at only the
snowplowing portion of road maintenance, but we
see no obvious reason why the simulator, with some
minor changes, cannot be applied to salting and
sanding as well.
The snow. removal simulation package was
created in various program modules. First, a
routing module was created that uses sophisticated
computer graphics (certainly not available every-

293

295

the plows can maintain. Initial velocity over any
segment is taken to be the lesser of normal truck
plowing speed or normal traffic speed.along the
segment reduced by a constant amount for hazardous
conditions. Additionally, the plowing force
available to the truck is calculated to determine
if it is adequate to remove the amount of snow in
its path at the given veloCity. If not, the
velocity is reduced until the forces are balanced.
Tanaka (10) developed the equation for the force
required of a specified truck to remove the given
amount of snow.
F = R +R + R
R
r
s
p
where:

(4)
Figure 1.
model.
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All numerical constants were empirically
determined by Tanaka (10). Forte available to the
truck is given by:
F = P/V
T
where:

Block diagram of snow removal simulation

Plow sliding resistance
=

where

route. Velocity along each segment is calculated,
and from'this, the time to make the pass is
computed and added to the cumulative time of the
truck. The width of the uncleared part of the
street and depth of snow on it are stored in
status registers. At designated constant intervals
(presently 7.5 min), these street status registers
are examined and new depths are calculated if snow
is still falling. The truck continues to make
additional passes on its route until the storm has
concluded and the streets contain less than a
specified depth (1 in.) of snow. A block diagram
of the simulation program is presented in Figure 1.

Storm Start.

Calculate velocity
at which truck
can progress over
each route segment
(from Tanaka equation)

(8)

P = truck horsepower.

When both forces are calculated, velocity is
reduced until FT > FR. As pointed out in Tucker
(9), the condition for reduced velocity as dictated
by this technique in an urban area is rarely
encountered. It is included in the simulation
model however, until more applicable relationships
are developed.
Time that plowing commences is dictated by
two input variables, the minimum depth and the
plowing start time. The time for the roads to
accumulate the minimum depth is calculated and
compared against the specified start time. The
earlier of the two times is chosen foi plowing on
this particular route to commence. This allows
the option of either holding out for a certain
starting depth or a certain time., for example,
very early.in the morning prior to rush hour.
Another consideration taken into account by
the simulation is plowing windrow
the extra
amount of snow which is cast into the next -pass
lane (to the right). We currently incorporate
windrow by adding one-quarter of the depth of snow
just plowed to that depth to be ploWed on the next
pass. This consideration- is also marked for
modification as.soon as empirical data give us
better relationships for the effects of windrow on
truck velocity.
Summarizing the operation of the simulation
program, plowing by a truck begins in time when
the designated depth or time first occurs. Each
truck progresses through its route, removing one
blade width of snow from each segment along the

Calculated cumulative
plowing time
as truck plows
each segment

—

Calculate additional
time required to
completely dear
each street by repeated
route passes

Output total
plowing time
for each truck

Storm End
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where) to aid in the selection of optimum snowplow
routes. (A simpler, yet still useful, version of
this module without computer graphics is also
available.) The other part of the package is the
simulation program, with variable meteorological
and equipment characteristics. The preselected
routes plus the variable parameters are input, and
plowing time for each piece of equipment is calculated. Thus far, both modules operate on a computer
system with minimum storage and in fairly rapid
execution time.

Snowplow Routing

(1)

T = N-(L/V) + N • C
s
N = Number of passes required (segment
width Wi/ effective plow width Wp)
L = Segment length

V = Velocity of the plow along the segment
C = Delay factor for intersection wait
time (15 s)

N
i=1

N = Number of streets
For a fleet of trucks with mixed specifications,
a close approximation of the minimum time is
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(3)

W = Effective plow width for each of
k
the trucks.

This time is approximate because exactly
which streets will be plowed by each truck is
unknown at this point.
Knowing the optimum plowing time for a fleet
and having the program which handles the bookkeeping (using equation 1), one uses an interactive
computer terminal to key in the numbered streets
over which the plowing vehicle progresses. An
assumption basic to the entire simulation package
is that individual vehicle routes are repeatable
by that same vehicle. Therefore, when the cumulative plowing time from the interactive program
nears the optimum plowing time, the vehicle
should be approaching its starting point, establishing the repeatable route. As the route is
ended, the keyed-in segment numbers are output to.
a storage device, saving them for the actual
simulations to be made later. While optimum
routes in the strictest sense of the word may be
difficult to achieve, certainly routes of high
efficiency may be constructed rapidly using these
techniques.
The laboratory version of this routing module
makes use of a cathode ray tube (CRT) interactive
graphics terminal to display the network, and
routes are keyed in using a lighted cursor on the
screen. Contrary to statements made in Tucker (9)
concerning the wide availability of.such devices,
we have learned that most municipalities would
have difficulty obtaining a graphics terminal.
Most, however, could get access to some sort of
more conventional terminal and a time sharing
computer system. We also have discovered severe
limitations as to the size of the network which
may be displayed on the graphics terminal. However, the laboratory model will continue to use
the CRT terminal when possible as the keying in of
routes is much more rapid on it than on the conventional terminal.

Snow Removal Simulation Model

A program has been written which uses equation
1 and accesses the file of segment characteristics.
As a segment number is input (simulating a truck
progressing along a route), cumulative plowing
time is output. Time to plow any combination of
segments in the static case can be rapidly determined.
The next logical step was to determine how long
a particular vehicle should be plowing. For a
given. fleet of trucks having the same specifications
minimum plowing time Tin to.clear the city is
given by
T
=1
min
M

M = Total number of trucks
L. = Street length

where:

Snow removal equipment routing is that phase
of the operation which can potentially save the
most money. Although certain methodology in the
fields of graph theory and network analysis could
aid in the routing problem (5, 6), the techniques
are somewhat difficult to grasp and most city
offiCials are out of touch with this type of technology. In many cases the routes followed are
based on the drivers' experience, and these choices
often may be close to optimum. Frequently, however,
particularly in the larger urban areas where
yearly personnel changes can be high, the routes
followed are far from optimum. With the exception
of a few cities that publish procedural manuals or
plans, few attempts at routing improvement are
made.
Straightforward routing problems are generally
solvable using manual or heuristic methods (7, 8)
as mentioned above, but efficient computer solutions
to such problems are not available (6). Adding
multiple street passes, priority routes and other
complexities associated with snow removal to the
routing problem makes even manual techniques difficult to implement. In this work, no attempt has
been made to solve routing problems numerically,
but we have developed techniques for interactive
computer assistance to manual routing.
Each street in the network is numerically
labeled and stored along with its characteristics
(width, length, grade, normal speed) in a computer
file. The time Ts required to clear that segment
for the static case (no snow falling) is

where:

where:

(2)

Once the various repeatable routes for a
municipality are established, another computer
program allows the simulation of any particular
snow removal operation by permitting both meteorological and equipment parameters to be varied.
Variable snowstorm parameters are storm length,
rate of snowfall, snow density and storm starting
time. Truck and route variables are truck weight,
plow weight, plow width, normal plowing speed,
route starting depth and route starting time.
Truck routes are also input to the program and the
file containing segment characteristics must be
accessible.
Time to clear any network once the number of
trucks and their routes are fixed depends on the
length of storm, plow width and the velocity that
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performance during past severe snowstorms. In
addition, highway administration personnel in
Newington had an adequate collection of storm and
operation data and spent a great deal of time
preparing and coding data for the segment file.
Newington also has a street layout, topography and
problems (parking, etc.) typical of much larger
cities. The only apparent disadvantage in working
with Newington is that their snow removal operation
seemed so efficient that the program, once validated,
would be of little use in pointing out possible
improvements.

In previous reports (9, 11), the simulation
program was demonstrated using arbitrary data,
thought to be representative of actual cases. The
results of these earlier tests appeared reasonable,
but we• had no means of actually assessing the
validity of the output. For this study, however,
a detailed validation effort has been undertaken.
using the town of Newington, Connecticut, as a
test base. Newington, population 26,000, has a
very efficient snow removal program proven by its
Figure 2. Newington, Connecticut, with assigned
truck sections.
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The city is divided into 12 sections as shown
in Figure 2, with each section assigned to a
specific truck. Table 1 gives the equipment
specifications for each truck, as represented by
the section number that it is responsible for
plowing.

Table 1. Truck specifications. (For all trucks
the plow weight was taken as 3000 lb (1361 kg),
the effective plow width as 8.5 ft (2.6 m) the
normal plowing speed as 16 mi/hr(25.7 km/hr).
Section
No.
302
306
307
310
312
314
315
316
318
319
320
321

Horsepower

Truck
Weight
(kg)
(lb)
37,000
16783
13154
29,000
16783
37,000
37,000
16783
13154
29,000
16783
37,000
16783
37,000
29,000
13154
16783
37,000
16783
37,000
16783
37,000
16783
37,000

290
200
290
190
200
210
290
200
210
210
210
210

Highway department personnel also provided
the actual routes that the drivers generally
follow. It was to our satisfaction to find that
the majority of the drivers follow the same general
route each storm, and that they repeat that route
during an individual storm until all streets on
the route are clear. While the findings thus far
were consistent with methodology applied within
the program, several situations were not. On

Table 2.

Route
No.
'302
306
307
310
312
314
315
316
318
319
320
321

several major city streets, tandem plowing operations are routinely used. Generally this is
handled by the truck in whose section the priority
street lies, with the next closest truck coming to
assist. This cannot be exactly simulated in the
program, but the situation is handled in a sense
by having that same segment in both route files.
The status of the segment then reflects the operations of both trucks. Where the program fails in
this respect is that the times of plowing the
segment by the two trucks could be quite different,
far from simultaneous. Another problem in the
simulation occurs when the storm has ended and all
but a few segments are completely clear. The
program has the truck continue on its assigned
route until these segments are clear. In an
actual operation the truck would proceed directly
to the unclean segments by the shortest route.
The impact of this discrepancy in the Newington
case is suspected to be small as the routes are
short. For the simulation test runs, no use was
made of-the routing programs as the routes were
provided. Routes were simply taken from maps,
coded by segment number and input to a computer
file.
Five reasonably large snowstorms were chosen
for simulation testing. For each storm, only one
clearing time was provided, that supposedly being
the average of all trucks. In general, trucks
will move to another route and assist if their own
route is completed early. Table 2 shows the
results of our computer runs for each storm with
the calculated plowing time to clear each section
presented. Also we show an average calculated
plowing time as well as the observed completion
time. In all cases the plowing began when the
snow reached a depth of 0.5 in(1.27 cm) and the snow
density was a constant 12.49 lb/ft-3 (200 kg/m3).

Route plowing times (hr) for various storms.

Length
(mi)
5.56
6.95
6.0
6.4
8.6
9.15
6.1
5.67
5.76
7.71
6.01
8.05

Storm 4
Storm 5
Storm 3
Storm 2
Storm 1
16.0 hr
g75-17r7
Length=14.5 hr
16.5 hr
15.0 hr
Rate=0.28 in./hr 0.55 in./hr 0.20 in./hr 0.25 in./hr 0.44 in./hr
(0.71 cm/hr) (1.39 cm/h0(0.50 cm/hr)K0.64 cm/hr) (1.12 cm/hr)
24.7
14.9
14.9
17.5
18.3
23.4
17.8
18.5
14.1
13.9
26.4
19.3
17.2
20.5
16.0
25.4
18.3
15.6
19.0
15.7
18.8
16.4
16.2
25.9
19.7
18.8
24.2
18.0
14.5
14.6
18.4
24.6
15.4
15.3
17.9
17.6
18.3
14.7
15.1
23.9
24.9
18.3
18.8
15.3
15.5
24.9
18.0
18.8
15.3
15.5
23.9
17.8
18.5
15.4
15.5
24.9
18.3
14.9
14.9
19.0

Average

15.3

18.8

15.2

24.7

18.1

Observed

15.5

17.5

16.0

25.0

17.0

Table 2 shows a wide variability in completion
times among different routes for a single storm.
Also, upon examination of different storms, a consistent imbalance for some of the routes becomes
obvious. For example, route 312 always requires
more than the average time for completion. This
route could possibly be shortened, giving excess
segments to an adjoining route, say 302, that may
show less than average completion times. It is

Our understanding that imbalances such as this are
resolved in Newington by distributing the routes
according to driver ability.
Another interesting fact is that section
plowing times seem to have very little correlation
with the overall length of the section. While not
obvious, this is to be expected because the plowing time as calculated is a function of the number
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of intersections and the width of segments as well
as the length of the route. In fact, the number
of intersections varies from a minimum of 69
(section 318) to a maximum of 224 (section 307)
for each route pass. This accounts for a 0.65hour time difference alone, for each complete
traverse of the route, at 15 seconds delay time
per intersection. While segment widths are more
nearly standard (13 to 14 ft), a few of the main
streets are significantly wider, causing more
passes of the route to be necessary for complete
clearing.
Of major interest in Table 2, however, is the
comparison of the calculated completion times with
the observed completion times. For storms 1, 3
and 4, the calculated average plowing times are
less than the observed, while for storms 2 and 5,
the calculated times are significantly longer than
the observed times. Examination of storm characteristics shows that storms 2 and 5 had accumulation
rates significantly higher than the other storms.
The inference here is that at higher accumulation
rates near (in time) the storm end, with each
traverse of the route the truck is plowing only
the leftmost plow width of each segment. This is
necessary because the segments at the beginning of
the route have accumulated the minimum plowing
depth by the time the truck finishes a complete
pass and is ready to repeat the route. In the
case of the lover accumulation rates, the truck
may easily complete a traverse before the depth on
the previously cleared leftmost passes of the
segments at the beginning of the route is again up
to minimum plowing depth. Since the accumulated
depth is not up to the specified depth, the truck
proceeds to plow the remaining width of each
segment (progressing to the right curb). If the
storm ends when these leftmost segments contain
less than the minimum depth of snow, route completion time is significantly reduced. It is also
significant to mention that the observed plowing
times are exactly the storm length plus 1 hour for
all cases. Here, we tend to believe that the
observed data may be in. error for the higher
accumulation rates. Chapman (Newington assistant
highway supervisor, personal communication) confirms
that the data are somewhat speculative.
In general the validation results are encouraging. We feel that for a "first order"
simulation model, the predictions are reasonable
and that the simulation model can be used in its
present form with confidence. These tests have
also pointed out areas in the program where improvements are most justified; these will be
discussed later.

TP = L6 + 2.46
where:

For evaluation of what appear to be key
parameters in the snow removal operation, it was
decided to make demonstration runs on only one
particular route. Section 321 was chosen as being
fairly representative of the average performance
of all routes for the five storms. Also, es
discussed later in this section, section 321 has
what appears to be a near-optimum routing.
Probably the most obvious parameter to
examine is storm length. Figure 3 shows plowing
time vs. storm length for four accumulation rates.
All other parameters remained fixed for the simulation runs. Not surprisingly, the relationship for
all rates is linear. For the 0.5-in./hr (1.27 cm/
hr) accumulation rate

= Plowing time in hours

L = Storm length in hours
s
The numerical constant (2.46) is the time required
to completely clear the route after cessation of
the snowfall. As Figure 3 shows, only this constant varies with a change in accumulation rate.
As mentioned earlier, this variation is a function
of the route traverse time and the status of each
segment when the storm ends. The implication of
this linear relationship is that for a municipality,
once these sorts of sensitivity evaluations are
conducted, plowing times can be accurately predicted at weather forecast time (depending, of
course, on the accuracy of the forecast). For
fixed routes, only a few expressions of the form
of equation 9 for different accumulation rates
need be determined and kept on hand. Newington,
for example, presently uses the "storm length plus
one hour" rule of thumb to predict plowing times.

Figure 3. Plowing time versus storm length on
route 321 for four accumulation rates. The snow
density was 12.49 lb/ft3. (200 kg/10)and the
starting depth was 0.5 in (1.27 cm).
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As the simulation shows a great sensitivity
to accumulation rate combined with the fact that
this seems to be the critical factor in the calculated plowing time discrepancies with Newington, a
more detailed examination of this parameter is
warranted. Figure 4 shows the sensitivity of
plowing,time to accumulation rate. Here the rate
was varied while holding all other parameters
constant for a 12-hour storm. In contrast to the
convenient linear relationship that was established
with storm length we find a nonlinear dependence
which is best fit by a regression line of the
form:
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T

= 16.57 - 0.963/r

where:

(10)

r = Accumulation rate in inches per hour

Figure 4. Plowing time versus accumulation rate
on route 321 for a 12-hour storm. Snow density
was 12.49 lb/ft.3 (200 kg/m3) and the starting
depth was 0.5 in. (1.27 cm).
17

16

mately 5 hours of total plowing time is saved.
Substantial economic benefits can be derived from
this practice, and in fact the technique is well
known and used in many Northern New England
communities, particularly during storms that occur
overnight. On the other hand, larger, more populated areas may have difficulty implementing the
technique due to the obvious hazards that may
result. It may be possible, however, to delay the
plowing of certain low priority routes during
nighttime snowfalls. Once again this sort of
relationship derived from the simulation is
linear, and once it is established for a given
route, the time savings can be quickly calculated
for any storm length. Only several curves or
equations characterizing different accumulation
rates need be created.

1- 15
Figure 5. Plowing time versus starting depth on
route 321 for a 12-hour storm. Snow density was
12.49 lb/ft.3 (200 kg/m3) and the accumulation
rate was 0.5 in./hr. (1.27 cm).
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As a result of this inverse relationship, the
constants in this case do.not represent anything
physically meaningful. The significant effect
here is that changes in accumulation rate below
1.0 in./hr (2.54 cm/hr) drastically affect total
plowing time while at rates greater than 1.0
in./hr (2.54 cm/hr) the curve becomes asymptotic,
with very little increase in plowing time. The
1.0 in./hr (2.54 cm/hr) rate appears to be the
point above which the entire route must be cleared
at storm end. At this high accumulation rate the
truck is merely repeating the first pass on each
street until snowfall has ceased. Any increase in
total plowing time after this point is caused by
the fact that the truck must begin plowing earlier,
the starting criterion being the 0.5-in. (1.27 cm)
snow depth in all cases.
Although the sensitivity to accumulation rate
is not reflected in the Newington data, we tend to
believe that it is a real effect. Admittedly the
variation in observed rates in our validation
tests was small (0.20 to 0.55 in./hr), but we feel
that if records were more carefully maintained,
the effect would be noticeable. It is not advocated, however, that real plowing times would be
as sensitive to the rates as the simulation
program predicts. In fact, the sensitivity may be
somewhat less than that shown by the simulation,
due to the fact that a driver can use discretion,
and the computer must make a decision based on
predetermined criteria.
A municipality has no control over storm
length or accumulation rate. But one parameter in
a fixed-route, fixed-equipment system that can be
varied which significantly impacts total plowing
time is the starting depth. Figure 5 shows this
impact as calculated by the simulation program.
By delaying the starting depth from 1 in.- (2.54
cm) to 4 in. (10.2 cm) on 'a 12-hour storm with a
0.5-in./hr (1.27 cm/hr) accumulation rate, approxi-
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Although the simulation program cannot design
optimum routes, it may be used to test different
routing strategies. As a test case we attempted
to design an optimum route for section 321.
Figure 6a shows the route presently followed by
the driver on route 321. Figure 6b is our version
of what could be a near-optimum route. It is
worth mentioning that our routing strategy consisted of the following guidelines:
1.
2.
3.

4.

As few intersection U-turns as possible.
As'few left turns as possible.
As little "deadheading" as possible.
Completion of plowing at the starting point.

We were able to adhere to all of the above
rules fairly rigidly except for left turns. It
was found necessary to make left turns often in
order to avoid U-turns at intersections. Although
the program does not discern types of turns but
uses a constant 15-second penalty at intersections,
we believed, when the route was designed, that
intersection U-turns (or intersection clearing "kturns") would be costly in time as well as difficult to execute if other vehicles were using the
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Figure 6a. Snowplow routing for Newington, section
321. Route currently used.
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streets. Studying Figure 6a, apparently the
'belief in Newington is that these turns are necessary and efficient. As they are used successfully
there, our ideas have also since changed, but for
demonstration purposes we shall use the route
layout previously designed. Table 3 shows the
completion times for both routes for the five
storms used in earlier tests.
The Newington route is more efficient in 3
of the 5 cases and our route is superior for the
other cases; however, all differences are small.
Because the completion times are nearly equal for
both routing strategies it is difficult to pick an
overall superior route based on program results.
The differences in times obviously depend on

subleties such as the status of the segments and
pbsition.:of the truck when the storm ends. The
facts that the priority (also wider) streets are
traversed early in the Newington routing and that'
some of these wider segments are crossed twice in
the routing seems to give it some advantage for
the storms with lower accumulation rates (1,3,4).
On the other hand; our route appears to benefit
from having a slightly shorter single traverse
time (known from other program output information)
for the higher accumulation rate storms (2,5).
Considering other factors, one would expect the
U-turns in the Newington route to be costly in
time if the simulation.accounted for them. In
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Figure 6b. Snowplow routing for Newington, section
321. Route designed by the authors.
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Length=14.5 hr
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Newing14.9
ton Route
Authors'
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600

15.6

Storm 5
Storm 4
Storm 2
Storm 3
24 hr
16 hr
16.5 hr
15 hr
0.55 in./hr 0.20 in./hr 0.25 in./hr 0.44 in./hr
(1.39' cm/hr), (0.50 cm/hr) (0.614 cm/hr)(1.12 cm/hr)
24.9
14,9
19.0
18.3
18.8

15.4

25.0

18.0
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contrast, however, the efficiency of removing snow
from the intersections in our route is apparently
lost, in particular with left turns. In reality
this may require separate trips back to those
intersections to completely clean them. This
debate, however, is beyond the scope of this
study, and beyond the resolution of the simulation
without an additional programming effort. The
point to be made here is that the simulation can
now be utilized to test routings that are a function
of length, number of intersections, and the amount
of deadheading. Modification of the program will
be necessary if the degree of efficiency of routes
is to include the type of turns and cleanout
procedures used at intersections.
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TOWN OF NEWINGTON

a
a

200 Garfield Street Newington, Connecticut 06111
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Finance Department

Kei h Chant' an

Janet Murphy
Director of Finance

Tot at Manager

To:

Keith Chapman, Town Manager

From:

Janet Murphy, Director of Finance

Date:

October 14, 2020

Re:

Health Benefit Calculation 2019-20

As per the attached Health Benefit Calculation memos for the Town and Board of Education's
2019-2020 fiscal year, there is a credit to the Town in the amount of $1,016,015 and Board of
Education credit is $1,355,547.
As per the Health Benefit Fund agreement between the Town and Board of Education, each may
apply their respective credit to reduce the monthly insurance contribution for that fiscal year.
The credit earned in one fiscal year shall be utilized during the following year.
Since the Town is responsible for finding the health fund reserve, which we would need if our
claims go over the Town and Board of Education contribution in any given year, I recommend
that we not apply this credit to this years' Town contributions.
Both the Town and the board would need to notify in writing the Town Director of Finance of
their disbursement schedule for any credits being taken within thirty days of receiving notice of
the apportioned credit. Should the Board of Education elect to take the credit this fiscal year,
which is what they have always done in the past, you should expect their operating budget to
come in favorable in this expense line at the end of the fiscal year.

Phone: (860) 665-8520 Fax: (860) 665-8670
finance@newingtonct.gov
www.newingtonct.gov
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TOWN OF NEWINGTON
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131 Cedar Street Newington, Connecticut 06111
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Finance Department

Tanya D. Lane
Town Manager

Janet Murphy
Director of Finance

Memorandum
To:

Dr. Maureen L. Brummett, Superintendent of Schools

From:

Janet Murphy, Director of Finance TD-nv---

Date:

October 9, 2020

Re:

Health Benefit Calculation 2019-20

This is to inform you that I have received the final Anthem BC & BS settlement report for the
period ending 6/30/20. The calculation method as specified in Section 4 of the HBF
Memorandum of Understanding is documented on the attached page.
Based on this, a credit in the amount of $1,355,547 is due to the Board of Education. Please note
that starting this fiscal year the drug rebates are given during the year and included in the claim
totals.
Section 6 requires that the credit be utilized during the current fiscal year. You should notify me
in writing within 3o days, for the disbursement schedule applying this credit.

CC:

Town Manager
Jennifer Massaro-Cook

Phone: (860) 665-8520 Fax: (860) 665-8670
finance@newingtonctgov
www.newingtonetgov

Board of Education
Actual Claims
Retention & Network Access Fees
Total

$
$
$

Funding Required 2018-19
(per agent of record)
Excess (Shortage) Contributions over Required Funding

6,070,030
766,826
6,836,856
8,192,402

$

1,355,547

$

1,355,547

Add: Drug Rebate
Credit Due

OH CONNEL

TOWN OF NEWINGTON
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131 Cedar Street Newington, Connecticut 06111

p-ROG ES

Finance Department

Tanya D. Lane
Town Manager

Janet Murphy
Director of Finance

Memorandum
To:

Keith Chapman, Town Manager

From:

Janet Murphy, Director of Finance crr —

Date:

October 9, 2020

Re:

Health Benefits Calculation 2019-20

This is to inform you that I have received the final BC & BS settlement report for the period ending
6/30/20. In accordance with Section 6 of the HBF Memorandum of Understanding, I have
calculated the credit which is documented on the attached page.
Actual claims and fees totaled $2,130,697 which was less than the funding requirement of
$3,146,712 or a difference of $1,o16,o15. Given that the Town is responsible for funding the
health fund reserve, I recommend that we not apply this credit but rather let it remain within the
assets of the HBF fund.

CC:

Jennifer Massaro-Cook

Phone: (860) 665-8520 Fax: (860) 665-8670
finance@newingtonetgov
www.newingtonct.gov

Town
Actual Claims
Network Access, Retention and Other Fees

Funding Required 2018-19
(per agent of record)
Excess (Shortage) Contributions over Required Funding
Add: Drug Rebate
Credit Due (No Credit Due)

$

1,867,331
263,366
2,130,697

$

3,146,712

$1,016,015
0
$1,016,015

