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Communication Upgrade
Background:

As you are aware, the Fire and Police Departments have been working on determining solutions to the radio
communications concerns that have been identified. Below is a chronological summary of what has been
accomplished thus far toward improving our radio infrastructure.

8/2020 Meetings began with Fire and Police Administration, Town Manager and Assistant
Town Manager to discuss communications issues and potential solutions.

8/2020 The outside vendors involved in the project include the radio equipment
manufacturer, Motorola, as well as two independent sales and service vendors. Ossipee Mountain
Electronics (OME) and Two Way Communications are both NH-based businesses that sell, install and
service Motorola radio equipment in the region.

8/2020 Ossipee Mountain Electronics (OME) came to Merrimack Fire and performed
evaluation and routine maintenance on all vehicle radios to ensure all were operating properly and not
contributing to the problem. Minor repair needs were identified and corrected. Funding has been
requested in the operating budget to ensure this routine maintenance is completed annually.

8/2020 Two Way Communications worked with Lieutenant Shawn Farrell and others to
complete a coverage study using our existing equipment and prepare a proposed solution to reach
approximately 95% coverage throughout Merrimack. This plan was for an analog system and was
reviewed by all parties involved. Cost was estimated to be $700,000 or more. (See 12/2020 below for
update to digital plan)

9/2020 OME presented a coverage study based on a digital system with a proposed solution
to reach approximately 95% coverage throughout Merrimack. This plan was also reviewed by all
parties. The cost of this plan was estimated around $450,000 to $500,000.

9/2020 Motorola would not guarantee 95% coverage and there would be additional cost not
included in the prices above. When we got the final estimates for the VHF system it was for $1,050,313
to be all inclusive.

10/2020 The plans presented by the two vendors both involve the addition of transmit/receive
antenna sites at strategic locations throughout Merrimack, as well as converting our current analog radio
service to operate on a digital signal.

10/2020 Although the proposed solutions from OME and Two Way Communications share the
same goal of achieving 95% radio coverage, there are significant differences in the methods used to
achieve this goal. Time was spent in this period to review and discuss the pros and cons of both plans in
an attempt to determine which would be the most effective means to achieve the desired results.

11/2020 OME relocated the antenna at Fire Station 3 to the proper location in an attempt to
improve service in that area. No significant improvement was noted; however, there was no charge for
this service.

12/2020 Fire and Police Administration met with Paul Micali to review where we are in the
process and what information is still needed. It was determined we would meet again with OME to
discuss and refine their upgrade plan. The possibility of completing the process in two phases to reduce
the financial impact was discussed.

12/2020 Chief Levesque conferred with OME to discuss the needed revisions to the upgrade
plan.



12/2020 We received the update from Two Way Communications for a digital system.

01/2021 Fire and Police representatives met again with OME and a specialist from Motorola.
During this meeting refinements were recommended to the upgrade plan, as well as a review of the
coverage study to ensure it will meet our needs. OME is expected to return with the updated plan within
a week to ten days.

01/2021 Assistant Chief Harris met with the communications supervisor from the City of
Nashua to get an outsider’s expert opinion on the upgrade plan. Based on this consultation, we have
conducted an additional set of tests using the 800MHz band and an antenna tower in north Nashua.
Preliminary results from this testing are extremely positive. Moving to this band may provide a very
workable solution at a lower cost.

02/2021 Based on the successful testing done on Nashua’s 800MHz system, Motorola was
instructed to complete a computerized coverage study for us to operate on an 800MHz radio system
using Nashua towers as well as the tower on Hutchinson Road in town. Also requested was a quote for
the equipment upgrades needed for us to transition to an 800MHz system.

02/2021 Chief Levesque received two proposals from Motorola: one for upgrades to our VHF
system and one for the transition to the 800MHz system. Both quotes are over a million dollars,
including system upgrades and new radio equipment. Motorola will only guarantee 95% coverage on
the 800MHz system, not the VHF system because the VHF antennae will be below the level of the trees
based on the current proposal.

02/2021 Chief Levesque and Chief Duke discussed the two proposals amongst our staffs and
with each other and agreed that transitioning to the 800MHz system is the best choice for our
communications system. Chief Levesque emailed the quotes and our recommendation to Eileen and
Paul Micali.

02/2021 In the coming weeks we will meet with the Motorola rep and the communications
supervisor from Nashua to ensure the plan and quote includes all the needed equipment and excludes
anything unnecessary. We will also need to determine if there will be costs from the City of Nashua for
us to share their radio system.

037201 Submitted request for $1.4 million for Community Project Funding to the Office of
Congressman Chris Pappas through the Transportation and Infrastructure Committee.

04/2021 Received finalized costing from Motorola on the SO0OMHZ.

5/2021 Will be conducting a second test with the 800MHZ now that foliage has begun and to

get final coverage maps.

In addition to this work on the communications infrastructure, the Fire and Police Administrations have met
regularly to discuss dispatching procedural errors, omissions and concerns as they have occurred. These
meetings have enabled the Police Administration to provide timely feedback and corrections to the Dispatching
staff when needed. The Fire Department has also committed to providing a comprehensive guide/policy manual
for Fire Department communications. This manual is intended to provide the Dispatch center with a clear
understanding of the Fire Department’s communications needs and expectations. (Note: With a new
CAD/RMS/Dispatch software package and a new Dispatch supervisor coming on board, it did not make sense to invest
significant time and effort into a manual that will be obsolete very shortly. In the interim, we have been having regular
meetings between PD and FD administration to discuss our needs, and the PD administration has encouraged us to meet
directly with the new Dispatch supervisor to provide guidance as well.)



Also, the Fire and Police Administrations had been working together to complete the installation of the back-up
dispatch consoles at the Fire Station. Although this upgrade will not directly improve the coverage or
effectiveness of the day to day communications, it is an important project. The back-up consoles will provide
redundancy in our communications system in the event of an emergency or system failure at the Police Station,
as well as providing a means for separating Fire and Police Dispatch during extremely high volume situations,
such as major storms, natural disasters or other major emergencies. This console installation project had been
on hold for too long, and getting it completed 1s a significant upgrade to our overall communications system, in
addition to finalizing a project on which the Town has invested a significant amount of money. This project is
now fully completed and operational.

Where we stand:

In 2017-18, the Town undertook a $610,000 upgrade. This upgrade was to replace the infrastructure that was at
the end of life. This was not to upgrade the coverage. Over the last several years we have looked into several
options. To include installing simulcast system, higher radio towers plus installing new towers throughout the
town. We were told that Motorola would not guarantee 95% coverage.

While meeting with Nashua to see if we could install an antenna on the Kessler Farm Tower, the City of Nashua
mentioned that the Town could join their S00MHZ system. Assistant Chief Harris then proceeded to test to see
if that was a possibility. The test results were very promising. The City of Nashua allowing us to join their
system made it more affordable for Merrimack to get an 800MHZ system. The Town of Merrimack could likely
never afford a 800MHZ system on its own. The cost would be in excess of $4 million dollars.

Benefits of 800MHZ system:

Most large communities use 800 MHz because it transmits inside buildings. It is very important to be able to
communicate while inside these buildings for a number of reasons. The major concern is not being able to
effectively communicate during a critical incident which could lead to tragic outcomes. On numerous occasions
the Fire Department has had trouble communicating between engine and firefighters inside. If there is an
emergency and the firefighter cannot call out, it could lead to serious injury or worse. It is important that when
Fire is on an emergency scene that they can communicate with each other. Also, in some buildings in town,
even with digital signal, Police can’t get radio out of these buildings.

We will be bringing forward an amendment to the Town Code to now require an amplifier be installed to help
with communications in newer buildings, but this will not solve the problem in some of the Town’s older
buildings.

Another benefit is that if we switch, NH first responders would all be on the same radio system to increase
interoperability between all communities and it would increase our interoperability between the two largest
cities in N.H. that we border.

Currently, we have a proposal from Motorola for the 800MHZ broken down into two segments: Radios and
Infrastructure.

Radios:

The radio portion of the communication upgrade is approximately $531,942. This includes upgrade to all the
radios throughout Police and Fire, to include the radios in the vehicles. The majority of this purchase is for the
Police Department.



PD

Portables $ 305,799.95
Mobiles $ 143,278.94
Install/iProgramming |$ 15,381.35
PD TOTAL $ 464,460.24
FD

Mobiles $ 111,402.08
Install/Programming |$ 17,732.60
FD TOTAL $ 129,134.68
RADIO TOTAL $ 593,594.92
Discount $ (61,652.69)
Discounted Radio Total | $ 531,942.23

The radios that the Fire Department purchased in 2018 can be reprogrammed since we purchased dual band
radios.

Regardless of whether or not we move forward with this project, the purchase of these radios will not be wasted
since we will be purchasing dual band radios. Additionally, we will need to upgrade the radios in the fire
apparatus no matter what.

Infrastructure:

The second component is infrastructure. There are two options when it comes to the infrastructure section.

The first option is to upgrade the dispatch center to be able to utilize the 800MHZ system through Nashua at a
cost of $153,050.

CORE UpgradelLIC.  |$ 62.300.00
Installation/ST, PM,
Install, Project S 90,750.00

TOTAL UPGRADE/INT. | § 153,050.00

The second option, if needed, would be to upgrade the Hutchinson Tower. This cost would be $572,125.70.
(725,175.70 is the cost with both options included [see below] — $153,050 [from option 17)

TOTAL RF | $425,005.70
CORE Upgrade . $62,300.00
Microwave | $95,420.00
TOTAL i §582,725.70
Installation/includes
Installation, System i
Integration, Engineering, |
Staging and Motorola |
Project Management § 142,450.00
'TOTAL RF $725,175.70

In addition to the cost for the infrastructure upgrade, we would also have to upgrade the building which houses
the equipment. This upgrade is estimated to be $125,000, bringing the total cost for option 2 to $697,125.70.



Recurring cost:

When switching over to the 800MHZ system we will have some yearly recurring costs:
Total recurring annual cost - $68,079 (Payments to City of Nashua )

e System Upgrade Agreement (SUAII). Currently approximately $27,642. We never had SUAIL
previously which is common for agencies our size; however, whenever you upgrade you need to
purchase all previous system core upgrades. This cost would ensure the latest software is installed
and will save money down the road. (This fee only applies after the first year)

e Annual Preventive Maintenance, Security Upgrade Services (SUS) and Technical Support
Agreements with Motorola. $9,237 (This fee only applies after the first year)

e User fee for utilizing its infrastructure - $20 per month per radio on the system (130 radios @ $20.00
per month. $2,600 a month or $31,200 annually).

e Any overtime costs associated with the use of City of Nashua Radio Communications personnel.
There are no anticipated overtime costs, as most work would be performed during normal business
hours.

Recommendation:

Both the Police Chief and Fire Chief agree that switching to an 800 MHz radio system would alleviate most, if
not all, of the radio coverage issues. It is important to note that the 800 MHz is a much narrower bandwidth
which allows it to penetrate into large structures. Both departments have radio coverage issues while trying to
transmit inside of large structures. Radio testing was conducted using Nashua’s 800 MHz portables and proved
that the radio signal worked inside our trouble spots. The radios were transmitting off a single radio tower
located at Kessler’s Farm in Nashua. Motorola’s proposal is to add a single site in Merrimack at the Hutchinson
water tower, which would only increase coverage. Motorola guarantees coverage with the 800 MHz trunked
system while it would not guarantee the VHF system because all sites are not above tree level. Multiple radio
towers would need to be erected in order to achieve to appropriate elevation gains for the VHF system to be
guaranteed by Motorola.

We are recommending Option 1 at this time: purchasing the radios and upgrading the dispatch center. We feel
that we will than evaluate the system over the next several months and see if we will need to also proceed with
option 2, the upgrading of Hutchinson Tower.

Total Cost of Project and Funding:

The before mentioned cost total for option 1 (purchasing the radios and upgrading the dispatch center) is
$684,992, before any rebates or trade-in allowances. In addition, if we need to have a relay tower in Merrimack
(option 2), this would be an additional cost of $697,125, for a total project cost of §1,382,117.

However, we will have to upgrade the radios in the Fire Department ($129,135) regardless.

By moving forward with option 1, this will afford us the time to make sure this is the best solution for
Merrimack. As previously mentioned, the radios purchase will not be in vain since we need them anyway.



We are still waiting on a final number for the trade-in allowance on police radios. Once I get that number I
would deduct it from the equipment cost. I am looking to fund most of the $684,992 through the savings we
have in the Police and Fire Departments, as well as the savings from Health Insurance throughout town
departments.

Potential Additional Cost:

The Town of Merrimack Communications Center is currently staffed with a minimum of two dispatchers on
day shift (7 a.m. to 3 p.m.) and second shift (3 p.m. to 11 p.m.), and one dispatcher on third shift (11 p.m. to 7
a.m.). We utilize a part-time dispatcher on Fridays and Saturdays on third shift to increase the staffing to two
dispatchers. Monday through Friday there is an Assistant Communications Supervisor that works 8 a.m. to 4
p.m. in addition to the two dispatchers.

Dispatchers are responsible for both Police and Fire communications. They are responsible for handling all
phone calls and radio communications along with answering any walk in complaints in the lobby. As you can
imagine, the center can be very busy with phones ringing, radio transmissions, officers asking for items in
house, and the window lobby. Our communications staff is great and performs well dealing with difficult tasks;
however, I believe there is a way to improve communications to ensure that radio transmissions are not missed
or misunderstood.

One solution is to ensure that we have two dispatchers on each shift, seven days a week. This would fill a void
that we have experienced during the overnight shift when there is a critical incident such as a structure fire,
serious motor vehicle accident, or police critical incident. These incidents are more difficult for one dispatcher
to handle by themselves. If we continue to utilize our part-time dispatcher on Friday and Saturday overnight
shift, we would only need one additional dispatcher to accomplish this solution. The fully loaded cost of a
dispatcher is $74,850.78.

Future Consideration:

Ideally, we would operate with three dispatchers on second shift similar to the day shift during the week. The
extra dispatcher would be focused on being a call taker thereby allowing the other dispatchers to focus on the
radio communications for fire and police. They would also be able to answer the lobby window. This works
well during day shift during the week. We would continue to operate with two dispatchers on day shift Saturday
and Sunday, which is usually a slower shift with telephone calls and call volume. In order to accomplish
staffing three dispatchers on second shift, seven days a week, we would need to hire an additional two
dispatchers for a total cost of $149,701.56.



