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OVERVIEW 

Introduction 

The purpose of this document is to outline proposed design solutions for the renovation and addition of 
the public works garage of approximately 20,266 square feet in New London, NH on Pleasant Street. The 
proposed building, including addition, is a single story with (11) overhead doors for town equipment, 
office space, storage, and a locker room for workers. The following sections provide information about 
the systems that CES recommends for the fire protection, plumbing, mechanical, and electrical systems 
for the project. 

This document is intended to be used as part of a preliminary pricing package, submitted to a qualified 
estimating party or contractor to assist in providing preliminary pricing for the systems contained herein, 
and to be reviewed by the town.  It is not intended to be a design document, competitive pricing/bidding 
narrative, nor is it based on a full design, information from other consultants, and potential project 
and/or client restrictions.  

Applicable Codes & Standards 

The plumbing, mechanical, and electrical systems will be installed in conformance with the requirements 
of the following codes and regulations as well as all applicable local authority requirements. 

- 2021 International Building Code (IBC) 

- 2021 International Plumbing Code (IPC) 

- 2021 International Mechanical Code (IMC) 

- 2018 International Energy Conservation Code (IECC) 

- 2021 National Fire Protection Association (NFPA) 1, Fire Code 

- 2019 NFPA 13, Standard for the Installation of Sprinkler Systems 

- 2023 NFPA 70 (National Electrical Code – NEC) 

- 2019 NFPA 72, Fire Alarm & Signaling Code 

- 2021 NFPA 101, Life Safety Code 

DIVISION 21 - FIRE PROTECTION SPRINKLER SYSTEM 

OVERVIEW  

A complete fully automatic sprinkler system, designed per NFPA 13 is required to be installed throughout 
the new portions of the building. A single-zone dry-pipe NFPA 13 system is installed in the building today. 
The existing zone will be expanded to include the new office spaces and minor layout changes for the 
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office bathrooms, record storage, and e-waste rooms. A new zone will provide coverage to the new 
locker rooms, truck bays, and common areas. 

FIRE PROTECTION DESIGN 

The building will be provided with a dry-type NFPA 13 fire protection system including a dry alarm check 
valve riser. The building is anticipated to be two zones. The existing 6” combined fire and water service 
entering the building will be modified to include a new 6” alarm valve. The zone served by the new 6” 
alarm valve will include the new maintenance and locker room spaces. The existing zone served by the 
4” alarm valve will be extended to include the new office spaces and modified e-waste, file storage, and 
bathroom corridor. 

Building sprinkler systems will be automatic dry-pipe type.   Sprinkler system design hazards will consist 
of light hazard (0.1 gpm/ft2, <225 ft2 area per head), ordinary hazard I (0.15 gpm/ft2, <130 ft2 area per 
head), and ordinary hazard II (0.2 gpm/ft2, <130 ft2 area per head).  The design area will be the 
hydraulically most demanding 1,500 ft2 as a basis plus or minus area increases or reductions in 
accordance with NFPA 13. Sprinklers will be spaced in accordance with their listing criteria.  A hose 
allowance of 250 gpm for ordinary hazard will be included for combined inside and outside hose streams. 
CES’s preliminary calculations indicate that the system will require approximately 850 GPM at 60 PSI. 

Flow Testing 

Results from a recent flow test shall be provided by the water utility company. At this time, we are 
assuming the available flow and pressure are adequate for the building without the assistance of a 
fire pump. 

Sprinkler Heads 

Sprinklers serving spaces with ceilings will be fully recessed concealed heads with white covers. 
The construction type is non-combustible so sprinkler coverage above the ceiling is not anticipated. 
Upright, exposed, pendant sprinklers will be provided in unfinished spaces. Sidewall, exposed, 
extended coverage sprinklers will be installed where appropriate.  Quick response sprinkler heads 
will be used in light hazard locations.  Sprinklers, unless noted otherwise, will have a ½” orifice and 
a 165°F temperature rating.  Intermediate temperature classification sprinklers will be installed 
within the mechanical room, skylights and other applicable areas. Sidewall type sprinkler heads will 
be installed in the vehicle bays below the overhead doors.  

Piping for the sprinkler system will be steel pipe, ASTM A 53; Schedule 40 seamless carbon steel.  
Schedule 10 pipe will be allowed for pipe sizes larger than 2” diameter when roll grooved 
mechanical couplings are used.  Sprinkler piping will be installed above ceilings and concealed 
within chases where applicable. 

Fittings will be grooved mechanical fittings: ANSI A21.10 ductile iron; ASTM A47 grade malleable 
iron.  Couplings will be ASTM A536 ductile iron or malleable iron housing, EPDM gasket with nuts, 
bolts, locking pin, locking toggle or lugs to secure roll grooved pipe and fittings. 
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DIVISION 22 – PLUMBING SYSTEMS  

OVERVIEW 

The plumbing design for the building will include domestic hot & cold water, sanitary, and vent piping to 
serve the building’s plumbing fixtures. Plumbing systems will be designed with low-flow fixtures in mind 
and hot water will be generated by the existing gas water heater. 

PLUMBING PIPING SYSTEMS 

Sanitary 

Sanitary piping throughout the existing truck bays will remain. A new 4” sanitary main serving 
fixtures in the new bathrooms located in the corner of the existing truck bays will connect to the 
existing main outside the building. A new 4” oil waste main serving fixtures in the new truck bays 
will connect to the sand/oil interceptor or tight tank. A new 4” sanitary main serving fixtures in the 
locker rooms and common areas will connect to the existing main outside the building. Sanitary 
and vent piping will be routed throughout the building to serve all the plumbing fixtures.  Sanitary 
and vent piping will be hub-less cast iron with standard torque clamps, conforming to CISPI 301 for 
piping exposed in the garage. Concealed and below slab piping will be PVC.  Vent piping will be 
concealed within chases and walls where possible and in all finished spaces.  It is assumed that 
roofs will be pitched to exterior drainage and the building will not require storm piping.  

An exterior sand/oil interceptor or tight tank will be specified by the civil engineer. This collection 
system will capture sand and oil from the garage floor & trench drains prior to entering the sanitary 
system or flow into a tight tank to be pumped out regularly. Refer to civil plans for additional 
information. 

Domestic Water 

A new domestic water service will be provided to replace the existing 1” service. The new domestic 
water service will be 2” and connect to a service assembly located in the building’s mechanical 
room. The service assembly will consist of shut-off valves and backflow preventer. Domestic cold 
water and hot water piping will be routed throughout the building to each of the plumbing fixtures.  
Each hot water main will have recirculation piping that will follow the same path as the hot water 
piping.  Domestic cold water, domestic hot water, and domestic hot water recirculation piping will 
be Type L copper conforming to ASTM B88 and will be connected by either press-seal fitting (i.e. 
Viega ProPress or similar) or soldered fittings.  Domestic water piping will be insulated with rigid 
molded, noncombustible glass fiber insulation conforming to ASTM C335.  Domestic water piping 
throughout the building will be installed above ceilings and concealed within walls for office and 
common spaces. It is anticipated that piping will be exposed within the garage. For exposed piping 
within the garage, PVC jacketing shall be applied.   
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DOMESTIC HOT WATER SYSTEM 

Domestic hot water will be provided by the existing gas-fire water heater located in the mechanical room. 
CES’s preliminary calculations indicate that the building will require approximately 40,000 BTUs per hour 
of heating capacity with 56 gallons of storage, which is currently satisfied by the existing equipment. 

The hot water distribution system will provide 110F water throughout the building. The water in the 

storage tank will be stored at 140F.  A thermostatic mixing valve, by Leonard or approved equal, will 

reduce the water to 110F for the building hot water distribution piping. ASSE 1071 listed tempering 
valves will be provided at emergency eyewash/shower fixtures to provide tepid water. 

A hot water recirculation pump will be installed to maintain the appropriate temperatures in the 
domestic hot water distribution system.  The pump will be controlled by an aquastat and timeclock 
control to minimize energy consumption.  Hot water recirculation piping will be provided to all lavatory 
and sink locations in accordance with the energy code.   

PLUMBING FIXTURES AND SPECIALTIES 

All plumbing fixtures required to be accessible will be in accordance with the Americans with Disabilities 
Act (ADA), 504 and UFAS standards. Low flow plumbing fixtures will be provided to maximize efficiency.  

Water closets will be floor mounted, vitreous china, low consumption (1.28 gallons per flush), by 
American Standard or approved equal.  Flush valves shall be manual operated and manufactured by 
Sloan or approved equal. 

Lavatories will be wall hung, vitreous china, by American Standard or approved equal.  Faucets will be 
low consumption manual operated by Symmons or approved equal.  

Sinks will be stainless steel by Elkay or approved equal with standard flow, dual handle faucets 
manufactured by Symmons or approved equal. 

Wall hangers for lavatories will be heavy-duty, adjustable-height type, manufactured by J.R. Smith or 
approved equal. 

Drinking fountains will be stainless steel, wall-recessed, two-tier, ADA style, with bottle fillers, 
manufactured by Elkay or approved equal.   

Mop basins will be floor mounted, 24”x24”, molded stone, with wall-mounted faucet & trim, 
manufactured by Fiat or approved equal. An emergency eyewash shall be mounted adjacent to the mop 
basin.  

Showers shall be single-piece, fiberglass enclosure type. Where ADA shower is required, shower will 
include L-bar, S-bar, seat, shower head, flexible metal hose hand shower, and zero-threshold shower 
base and integral drain.  

Emergency Eyewash/Shower stations will be provided which include hot water supply, tempering valve 
connection, and a floor drain.  
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Cast iron floor drains will be installed at each toilet room and within mechanical spaces.  Heavy-duty cast 
iron floor drains and trench drains will be installed in the garage bays.  Floor drains will be by J.R. Smith 
or approved equal.   

Trap primers will be provided for floor drains. Trap primers will be electronic, manufactured by PPP or 
approved equal.  

Hose stations will be installed within the wash bay, manufactured by Leonard or approved equal. Hose 
stations are anticipated to be cold water only. 

A compressed air system will be provided. The system shall consist of air compressor, air dryer, 
filter/regulator/lubricator assembly, and associated piping. Air compressor shall be 60 gallon capacity, 
Ingersoll Rand or approved equal. Compressed air piping shall be schedule 40 steel with threaded 
connections. Four (4) compressed air hose reels shall be installed within the garage, Hannay Reels or 
approved equal, with 50’ of ½” hose and spring assisted retraction.  

Wall Hydrants will be installed on exterior walls.  Wall hydrants will be non-freeze type, manufactured 
by Woodford or approved equal. 

DIVISION 23 – MECHANICAL SYSTEMS  

OVERVEW 

The mechanical systems are based on heating and cooling the building while providing a system that will 
integrate well with the existing system.  Heating design shall be 70 degrees for office, breakroom, and 
other common areas and 65 degrees for the garage bays. Cooling design shall be 75 degrees for the 
offices, breakrooms, and other common spaces. The garage bays will not be provided with air 
conditioning.  All systems listed are designed to meet IMC and IECC energy efficiency standards. 

HVAC Controls 

HVAC controls will be provided local to the building and equipment. A Building Management 
System (BMS) is not anticipated at this time. HVAC equipment will be controlled by equipment 
packaged controls and external devices (e.g. thermostats).  

HEATING, VENTILATING AND AIR CONDITIONING  

Cascaded Condensing Boilers 

The (2) existing 199 MBH boilers will remain. (2) new boilers shall be provided and cascaded with 
the existing boilers, Viessmann Vitodens or approved equal, 199 MBH input. 

The heating plant shall be piped in a primary/secondary arrangement. In this arrangement, 
independent boiler pumps will be provided for both boilers (BP-3,4). Pumps shall be Grundfos 
Magna 3, or approved equal, ECM type, variable speed pumps. Pumps BP-3,4 shall each be rated 
for 20 GPM. 
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A pair of secondary pumps shall be provided to circulate hot water to the terminal heating 
equipment (unit heaters, radiant floor manifolds, etc.) in the addition. Pumps shall be Grundfos 
Manga 3 or approved equal, ECM type, variable speed pumps. Pumps shall each be rated for 40 
GPM. 

A glycol make-up unit shall be provided. Glycol make-up unit shall be Wessels model G-18 or 
approved equal, 18-gallon capacity, simplex pump and pressure switch. 

The new maintenance and wash bay spaces shall be provided with radiant in-floor heating. In-floor 
heating shall consist of cross-linked barrier ¾” PEX tubing embedded within the concrete slab, 
spaced 9” on center. Radiant manifolds will be provided to distribute the hot water to each of the 
circuits. Each manifold shall be stainless steel with integrated circulator pump and three-way 
mixing valve, Viega or approved equal.  

In addition to the radiant floor, hydronic unit heaters shall be installed within the new maintenance 
and wash bay spaces to assist in recovery after the overhead doors are opened. Unit heaters shall 
be Sterling or approved equal. 

 
Garage Ventilation 

Continuous exhaust shall be provided in the existing shop area and the new maintenance and wash 
bay areas in accordance with the International Mechanical Code. Continuous exhaust shall be 
provided by an inline exhaust fan. (EF-1 for the existing shop area, and EF-3 for the new 
maintenance and wash bay areas) shall be Greenheck model SQ, or approved equal, high efficiency, 
variable speed EC motor, rated for 500 CFM. 

Each garage system will also be served by an emergency exhaust system controlled by a NOx/CO 
gas detection system with four separate sensor locations connected to a system master controller. 
The emergency exhaust fans (EF-2 for the existing shop area, and EF-4 for the new maintenance 
and wash bay areas) shall be Greenheck model SQ, or approved equal, high efficiency, variable 
speed EC motor, rated for 5,500 CFM. 

Make-up air for the emergency exhaust system will be provided through exterior wall louvers with 
motorized control damper, interlocked with EF-2 for the existing garage and EF-4 for the new 
maintenance and wash bay areas operation. 

Offices, Meeting, & Bathrooms 

An Energy Recovery Ventilator (ERV) shall be provided to produce code required ventilation for 
these spaces. The ERV shall be mounted above the suspended ceiling and ducted to exterior intake 
& exhaust wall caps. Supply and return ductwork from the ERV shall be routed to both spaces and 
connected to diffusers/grilles within the ceiling. The ERV (ERV-1) shall be Renewaire HE series or 
approved equal, EC motors, time clock, MERV-8 exhaust & outside air filters, 3kW duct mounted 
electric heater with SCR controller, rated for 300 CFM. 

In addition, heating and air conditioning shall be provided for these spaces. Heating and air 
conditioning shall be provided by a single-phase VRF system. The Office, Meeting Rooms, and 
Lobby shall each be provided with a ceiling mounted cassette. These units will connect to (2) 
exterior mounted condensing unit / heat pumps, Daikin or approved equal, 24” snow stand, 3-ton 
capacity.  
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Other spaces, including storage rooms, copy/print room, and restrooms will be provided with 
recessed mount electric wall unit heaters. 

Breakroom, Showers & Lockers 

An Energy Recovery Ventilator (ERV) shall be provided to produce code required ventilation for 
these spaces. The ERV shall be mounted above the suspended ceiling and ducted to exterior intake 
& exhaust wall caps. Supply and return ductwork from the ERV shall be routed to both spaces and 
connected to diffusers/grilles within the ceiling. The ERV (ERV-2) shall be Renewaire HE series or 
approved equal, EC motors, time clock, MERV-8 exhaust & outside air filters, 3kW duct mounted 
electric heater with SCR controller, rated for 350 CFM. 

In addition, heating and air conditioning shall be provided for these spaces. Heating and air 
conditioning shall be provided by a single-phase VRF system. The Locker rooms and Break Room 
shall each be provided with a ceiling mounted cassette. These units will connect to an exterior 
mounted condensing unit / heat pump, Daikin or approved equal, 24” snow stand, 4-ton capacity. 

Additional exhaust will be provided to shower rooms. Exhaust shall be provided by ceiling mounted 
bath fans, Panasonic 

Other spaces, including shower rooms on exterior walls will be provided with electric baseboard, 
Qmark or approved equal. 

HVLS Fans 

A HVLS fan system shall be provided for each new garage space and the existing Shop Area. Fans 
shall be Big Ass Fans Powerfoil 5, or approved equal, IP66 motor housing rating, multi fan controller.  

Ewaste Collection 

An inline exhaust fan shall be provided for the Ewaste Collection room. Provide exhaust ductwork 
from the ceiling mounted exhaust grille to the existing exhaust louver. Fan shall be shall be 
Greenheck model SQ, or approved equal, high efficiency, variable speed EC motor, rated for 100 
CFM. 

DIVISION 26 – ELECTRICAL SYSTEMS  

OVERVIEW 

The renovation and addition will require the existing electrical service to be upgraded to a 600A 
240/120V 1-phase service. A pole-mounted transformer, underground conduits/service conductors, 
associated disconnects and distribution equipment will be required as part of the service upgrade. The 
new electrical service will be installed according to Eversource standards and specifications. 

A new NEMA-3R 600A/600F fused service disconnect will be installed at the exterior of the building and 
will replace the existing 400A disconnect switch. A new CT Cabinet and utility meter will replace the 
existing CL320 meter as part of this renovation.  
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The existing service conductors and conduits will be removed and replaced with (2)3”C & (2) sets of 
3#350kCMIL & 1#1G with 10’ RMC sweeps up existing utility riser pole. 

DISTRIBUTION 

The secondary electrical service will fed overhead from a new pole mounted transformer across the 
street to an existing riser pole. A new weather head and conduits will be run underground from the 
existing riser pole to the mechanical/electrical room. 

The building will be provided with a 600A main distribution panelboard “MDP” with integral, bus-
mounted TVSS surge protection, external CT cabinet rated at minimum of 42kAIC at 240V. This will power 
large mechanical equipment, general receptacle loads in the new office addition, and subpanels.  

Existing branch circuits and feeders for equipment on the existing main distribution panel will be refed 
from new 600A main panel. 

The following panels will be provided throughout the building: 

- (1) 250A, 240/120V, 1-phase, 3-wire, 60-circuit single-tub panelboard with surge protective 
devices for equipment that will be backed up by the generator. 

- (1) 200A, 240/120V, 1-phase, 3-wire, 60-circuit single-tub panelboards with surge protective 
devices for powering equipment in the new maintenance garage. 

- (1) 100A, 240/120V, 1-phase, 3-wire, 60-circuit single-tub panelboards with surge protective 
devices for powering general receptacles and equipment in the locker rooms and break room. 

Each panelboard will have the following: 

- Provide GFCI protection as required by the NEC. 

- Provide circuit breakers UL-listed as type HACR for air conditioning branch circuits. 

- Provide all distribution equipment with copper bussing (neutral and ground). 

- Provide bolt-on branch circuit breakers. 

- Provide a type-written panelboard directory and directory holder on the inside of the enclosure 
door. 

- Provide clear identification of devices and circuits. Common circuits such as receptacles, 
lighting, and equipment will be identified by room, numbering, and appliance/equipment 
served. 

- Panelboards will be surface mounted on walls unless indicated otherwise. Locations will be 
coordinated through design. 

The electrician will be responsible for 120V and 240V wiring to control panels, transformers, etc. for all 
Division 22 and 23 equipment. Low voltage control wiring will be provided by the respective Division 22 
and 23 trades. 
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GENERATOR 

The buildings existing 60kW diesel 240/120V 1-phase generator will remain. This generator and its 
distribution system are designed as an NEC Article 702 “Optional Standby” system.   

Optional standby systems offer a lower cost backup power system for equipment and buildings where 
life safety systems can be provided via other means (i.e. local battery systems); they do not require fire-
rated electrical rooms, regular testing and certification, etc., but offer the ability to provide backup power 
during short-and long-term power outages. 

This generator will provide backup power to the heating and cooling systems (cooling only in the 
office/back of house spaces) for the entire facility, lighting for the entire facility, and general receptacle 
loads.  

The existing automatic transfer switch (ATS) will remain in the mechanical/electrical room. New feeders 
will be provided on the normal and load sides of the ATS. New feeders on the normal power side will be 
provided from the new ‘MDP’, and new feeders on the load side will be provided to the proposed 
generator panel ‘GP-1’. The ATS will automatically transfer power from the utility to the generator upon 
loss of normal utility power and back to utility power upon restoration. 

LIGHTING/LIGHTING CONTROL 

The building will be provided with basic lighting control systems to meet the requirements of the 2018 
IECC. No networked lighting control system is proposed for the building; control will be via occupancy 
and vacancy sensors and local, line voltage switches for mechanical spaces and other spaces where 
automatic shutoff could pose a hazard to personnel. 

In high bay areas like the garage & shop, emergency lighting will be provided via a central inverter. In 
other areas like meeting rooms, break rooms, locker rooms, etc., “bug eye” style emergency lights will 
be provided, where required by code for emergency egress illumination.  

Building mounted site lighting will be controlled via time clock with photocell override and designed to 
be “dark sky” compliant. 

Exit signs will be self-contained, universal mounted, LED illuminated, low energy usage fixtures. 

The following fixtures will be provided: 

- 2’ x 4’ recessed high efficiency architectural LED fixtures in the office and break room.  

- 2’ x 4’ recessed high efficiency architectural LED in the corridor, locker room, and toilet rooms. 

- 4’ surface mounted industrial LED fixtures in utility and storage spaces. 

- 4’ wet location surface mounted wraparound LED fixtures where required for wall mounted 
applications in the garage.  

- LED high-bay fixtures throughout the garage. 

- Exterior LED wall packs at all entrances except the main entrance. 
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- Exterior direct/indirect wall mounted LED fixtures and under canopy downlights at main 
entrance. 

Parking lot lighting shall be accomplished using minimum 20-foot pole mounted LED fixtures.  Fixtures 
will be fed from a site lighting relay panel. 

FIRE ALARM SYSTEM 

The buildings existing zoned fire alarm system will be replaced with a new addressable fire alarm general 
horn evacuation system that complies with NFPA 72 requirements.  The system will include a fire alarm 
control panel, digital dialer, rotating beacon, double-action manual pull stations, photoelectric smoke 
detectors, fixed temperature heat detectors, and notification appliances (horn/strobes and strobe-only 
devices). 

The fire alarm system will be monitored by a central station via UDACT for alarm, supervisory, and trouble 
conditions.  A rotating exterior beacon and key repository box (Knox box) will be located at an exterior 
location approved by the local Fire Department. 

Manual pull stations will be located within 5 feet of all egress exit doors. 

Fire alarm notification appliances will be combination horn/ADA strobes located through all areas 
including but not limited to the truck bay, offices, locker rooms, restrooms, and utility rooms.  System-
type heat detectors will be provided in the truck bay, utility room, storage room, and smoke detectors 
will be provided at the fire alarm control panel location. 

The fire alarm system will monitor the pull stations, smoke detectors, and heat detectors. Signaling line 
circuits will be Class ‘B’ and the notification appliance circuits will be Class ‘B’. 

The activation of a manual pull station or an initiating device will activate the building fire alarm 
notification devices and will transmit an addressable “alarm” signal to the fire alarm control panel. 

The system will be provided with a battery back-up rated for a minimum of 24 hours stand-by and 15 
minutes alarm backup capacity. 

Existing zoned fire alarm devices will be back fed to new addressable fire alarm system. 

SOLAR PHOTOVOLTAIC (PV) SYSTEM 

The existing solar PV system will be maintained as part of this project and tied into the new electrical 
service. 

ELECTRIC VEHICLE CHARGING STATIONS 

It is assumed that no EV charging stations will be provided for the existing building or addition. 
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DATA & COMMUNICATIONS 

It is assumed that the existing data conduits serving the existing building are sufficient for the addition. 
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