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INTRODUCTION 
 
This report provides an analysis of existing spatial needs for the Misquamicut Fire District Fire Station 
located on Crandall Avenue in Westerly, Rhode Island.  The basis of the assessment was from a site 
visit, community research and the guidance of the NFPA handbook. Further input was provided by 
additional visits, review of historical information and evaluations by the various consultants. The 
following recommendations are based on the existing fire protection equipment, balanced with the 
needs of the Misquamicut Fire District Fire Station and Misquamicut Fire Company. This report 
addresses the following areas: 
 

• The Misquamicut Fire Station’s current configurations and the anticipated facility needs. 
 

• The facility needs of the Misquamicut Fire District Fire Station and Fire Company based on a 
general estimate potential growth of the Company within the next 5, 10, and 20 years. 

 

PROCESS 
 
The information in this report is based on the guidance for fire risk analysis for community fire 
departments as delineated in the 16th and 18th editions of the Fire Protection Handbook published by 
the National Fire Protection Association. Numerous fire standards were reviewed during this analysis 
to identify potential special spatial needs.  These standards include:  
  

· NFPA 1141, Standard for Fire Protection in Planned Building Groups  
· NFPA 1201, Standard for Developing Fire Protection Services for the Public  
· NFPA 1500, Standard on Fire Company Occupational Safety and Health Program 
· NFPA 1581, Standard on Fire Company Infection Control Program 
· NFPA 1720, Standard for the Organization and Deployment of Fire Suppression Operations  

 
Travel times from the Misquamicut Volunteer Fire Company Station to various properties are 
considered reasonable and could only be significantly impacted if station relocation is contemplated. 
 
Information and recommendations regarding space appropriation for a fire station are calculated 
based on information provided in the NFPA Fire Protection Handbook. 
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Atlantic Avenue-Area Prone To Grid  
Lock from Summer Traffic 

COMMUNITY HISTORY AND POPULATION PROFILE 
 
The Misquamicut Fire District was originally incorporated in 1915 as the "Pleasant View Beach Fire 
District", by the Rhode Island General Assembly. In 1929 the name was changed to the "Misquamicut 
Fire District". The Misquamicut Fire District is located in the Town of Westerly, RI, bounded by the 
Weekapaug, Watch Hill, and Westerly Fire Districts and with the Atlantic Ocean being the southerly 
boundary of the District. The District Fire Station is located at 
65 Crandall Avenue in Misquamicut.  The original section of 
the fire station was constructed in 1946.   
 
The District Fire Department, a volunteer organization, 
maintains and operates three private beaches for the use of 
residents, taxpayers and their guests. The three beaches are 
the Benson Avenue Beach, Lawton Avenue Beach and 
Clarke Farms Beach. The District also has a recreation 
complex consisting of basketball, tennis and volleyball 
courts. 
 

DISTRICT DEMOGRAPHICS 
 
The Misquamicut Fire Department (MFD) is made up of a single fire department responding to the 
Misquamicut and Weekapaug Fire Districts. The MFD District is encompassed in the Town of 
Westerly.  The Misquamicut Fire District and its Mutual Aid Companies protect the following areas in 
Southern R.I.: 
§ Misquamicut Fire District beaches 
§ Misquamicut State Beach 
§ Westerly Town Beach 
§ Weekapaug beaches and Inn. 
§ Commercial Properties throughout the District 
§ Densely built upon water front area-commercial and 

residential 
§ Various residential structures throughout the District 

densely situated in some instances. 
§ Marine facilities with the breach way and salt ponds. 
§ Contracted to protect the Weekapaug 

Fire District 
 
The Misquamicut Fire District operates out of a single station 
to protect a primarily seasonal population base. The District 
population fluctuates seasonally, changing from a small 
bedroom community from late fall through the middle of 
spring, and swelling to include a large population of 
vacationing tourists when the robust warm weather season 
arrives during which vacation beach homes are occupied. In 
addition, the District is host not only of the 3 District beaches 
listed above but also the State beach and Westerly Town 
Beach, resulting in a significant transient population on a daily 
basis. 

 

Misquamicut Fire Station 

Waterfront Hotel 
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 Although the population may fluctuate, the physical properties that the MFD protects are constant 
year round.  The properties consist of high value commercial and residential properties. 

The MFD is a public department whose members are volunteers. To maintain the active ranks the 
Fire District has an incentive program for its volunteers. 

 The Misquamicut Fire District provides the following Emergency Response Services for the District: 
· Firefighting 
· Search & Rescue 
· Public Service Details 

The major roadway running through the District is Route 1A, which runs north and south outside of the 
coastal areas.  Within the District, Atlantic Avenue runs along the water front and serves as the 
primary route to the waterfront commercial properties and state and local beaches.  These areas are 
prone to heavy traffic conditions and potential gridlock during the most popular summer days, making 
emergency response a challenge at best.  
 
As stated previously, the original station was constructed in 1946. Over the years maintenance needs 
have driven modifications to the basement and aging roof.  Included in the changes were moving the 
generator from the generator room located off the apparatus bay and onto an outside pad.  This has 
allowed the Fire Department to use the original generator room as storage. Based on information 
provided by the District, the roof was replaced in November 2000 using GenFlex .048 PVC single ply 
membrane over 2” rigid foam insulation with a ten (10) year warranty. 
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ASSESSMENT OF CURRENT MISQUAMICUT FIRE STATION 
Misquamicut Fire Station 
 
Misquamicut Fire Station is a single story building consisting of 2 deep bays for apparatus, a kitchen, 
a tiny radio room, several small offices, and a meeting room. There are no designated men’s and 
women’s toilet facilities however there are two generic toilet rooms on the meeting room elevation. 
One is directly adjacent to the meeting room and the other is adjacent to the kitchen. There are no 
shower facilities in the building. The kitchen area is adjacent to the meeting room and connected to by 
a door and service opening.  
 
The basement contains the building’s furnace and is used for storage. There is no separation between 
the furnace area and the storage area, which contains various supplies, equipment, etc.  In the back 
of the apparatus bay is a tool room/maintenance space. The propane-fueled back-up generator for the 
building is mounted on an outside pad. 
 

The apparatus bay holds 2 engines and 
2 all-terrain vehicles.  The facility has a 
limited amount of storage space and 
must store materials around the outside 
perimeter of the apparatus bay.   
 
The MFD maintains an orderly 
appearance even with the limited 
existing storage area. However, it was 
noted that high pressure (4500psi) 
SCBA cylinders are stacked on shelves 
and the floor. 
 

Smaller equipment (i.e.; boat) and fire fighting supplies are often required to be stored out in sheds 
and other various properties. These facilities sometimes are without heat and can result in cold 
weather damage to the equipment and supplies.  
 
Turnout gear is stored within turnout lockers around the apparatus bay.  The apparatus bay is not 
equipped with an exhaust system.   
 
The proximity of the turnout gear storage and the exhaust from the apparatus exposes the firefighting 
gear to contaminants each time the apparatus is started in the apparatus bay.  
 
The spare hoses, flammable liquids, etc. are stored inside the previous generator room located off the 
apparatus bay in the rear of the building. 
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Public Access and Parking Needs 
 
The public use of the Fire Station is compared with other municipal entities. The Misquamicut Fire 
Station houses the District’s administrative offices and also serves as a public meeting place.  In the 
past, the meeting area was occasionally used as a local gathering point for District meetings and 
social engagements including Department dinners and/or parties.  In the past the Station has played 
host for the Fire District meetings, which required the apparatus to be moved off the apparatus floor to 
allow chairs to be set up in this space. In late 1993, renovations were made to the front entrance, 
installation of accessible ramps and construction of a non-designated (“Uni-sex”) toilet room. These 
improvements have provided reasonable accommodations for persons with physical disabilities who 
may desire to attend and participate in MFD public meetings. Any new construction will be required to 
comply fully with current accessibility code and ADA standards. 
 
It cannot be ascertained that these activities are still part of the fire house routine since some 
discussion indicated they have been utilizing the church across the street for the District meetings. 
 
There is parking (approximately 15 identified parking spaces) to the side and rear of the Station. 
Parking needs will be dependent on the activity or emergency, and the number of visitors at any given 
time.  The highest parking need for the Fire Department is always during training exercises, company 
meetings, or high response emergency calls, when as many as 30 cars could be present.  The actual 
peak demand for parking will most probably occur during the Fire District’s taxpayers meetings when 
the roadways would be congested with vehicles.  The limited number of spaces adjacent to the station 
should remain available to allow responding volunteers’ access to the station regardless of the public 
activity in the building. 
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Provisions for Station Modernization or Replacement 
 
When planning on remodeling a fire station, many existing and anticipated needs of the Company 
need to be taken into account. The National Fire Protection Association Fire Protection Handbook 
discusses how to determine an efficient location and design of a suburban/rural fire department while 
considering the individual needs and existing hazards of each community. Construction details should 
address three aspects of a fire station: 1) maintenance of the facility, 2) traffic patterns within and 
outside of the building, and 3) fire protection and security features.   

NFPA Guidance 
 
The National Fire Protection Association makes several recommendations for space consideration 
when remodeling a fire station. Chapter 10, Section 9 of the Fire Protection Handbook provides 
guidance to determine the minimum gross area requirements for a fire station depending on the 
particular operations of the fire department/company. The number and type of apparatus, number of 
members, administrative and building equipment, etc., are all required to be evaluated to determine a 
footprint not only for today’s fire station but a station the Fire Company can grow with. 
 
 Although pieces of apparatus can be placed behind each other, ample space must be provided in the 
front and rear of the apparatus to permit routine maintenance, ease of response and repacking of fire 
hose. Drive-through bays should be considered if the lot size for the station permits it. Drive-through 
bays allow for apparatus to re-enter the station without backing up, minimizing the potential for injury 
to personnel and damage to the apparatus and/or building. 
 
An area allowing sufficient workspace for 
firefighters to train is a definite requirement, This 
workspace should include a white board, 
projector screen, bookshelves, the ability to 
darken the area, and wiring for a speaker 
system. However, the space does not have to be 
exclusively used as a training room. A 
meeting/conference room can have multiple 
usages, doubling as a training area, auxiliary 
meeting room, etc. with the help of good 
scheduling practices. It may even be possible to 
partition a meeting / conference room to allow 
multiple functions to occur simultaneously. 
 
The following table indicates the current configuration of the existing Station as reference for 
replacement square footage; however, changes in fire company standards and operations since the 
original department was initiated may have increased to account for record keeping, officer 
responsibilities, apparatus size, decontamination requirements, etc.  
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The existing Station is undersized when compared to today’s standards as shown in the following 
chart. 
 

Location Space Occupied Adequacy 
Bay 1 495 sq. ft.  

Apparatus / Equipment Engine Recommend 760 sq ft. 
Bay 2 Engine  

Apparatus / Equipment 330 sq. ft. – Engine Inadequate, current NFPA standards recommend 760 sq. ft. 
for a standard fire engine. 

Bay 3 & 4 Space Behind the Engines  

Apparatus / Equipment  Space is inadequate for equipment other than an ATV sized 
equipment 

ATV 330 sq. ft. Inadequate NFPA standard, 700 sq. ft. should be allotted for a 
rescue truck. 760 Sq Ft for an average size Engine. 

ATV 363 sq. ft. 630 sq ft 

Utility Vehicle Inadequate NFPA recommends 630 sq. ft. for a utility van/ vehicle. Pickup 
is kept in a shed. 

Hose rack Inadequate 
Inadequate, the recommended NFPA standard for hose 
storage is 100 sq. ft. Again, recognizing the size of the 

Company and the amount of hose inventory may require more 
space. 

Turnout gear Storage Inadequate NFPA recommends allotting approx. 10 sq. ft. per firefighter. 

Flammable storage Inadequate Minimum 

Front Foyer  As necessary 

Dispatch Radio room Inadequate Inadequate, the NFPA standard recommends a minimum of 
400 sq. ft. 

Chief’s Office Inadequate 
Assuming the Chief’s Office would have at least 5 chairs, a 

desk, 2 filing cabinets, one computer, a table and 1 shelf area 
the NFPA standard recommends approximately 200 sq. ft. 

Maintenance/ Work bench 
Area Inadequate 400 sq. ft. 

Kitchen Existing 
The NFPA standard recommends 120 sq. ft. for food 

preparation area. Additional space must be calculated if an 
eat-in kitchen is desirable, similar to paid stations. 

Furnace Room Unprotected 
The existing is unprotected in the basement with no protected 

feature between the furnace and assembled occupancy 
above. 360 sq. ft. 

Storage Space In adequate NFPA recommends 200 sq. ft. per floor for general storage. 

Line Officers’ Office 
Inadequate, per chief, one 

general officers space could 
be made. 

Inadequate, based on the recommendations from NFPA and 
assuming two officers could possibly occupy the office, 142 

sq. ft. is recommended. 

Men’s Toilet Facility  NFPA recommends various dimensions depending on number 
of units (toilets, urinals, sinks, etc.) Assuming 1 water closet, 1 

urinal, and 1 sink approximately 50sq. ft. each facility Women’s Toilet Facility  

Shower 0 sq. ft. 27 sq. ft. 
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· The existing meeting room is approved for 60 persons.  The bathrooms do not designate 
Men’s or Women’s.  One is directly adjacent to the meeting room, the other within the confines 
of the kitchen.  Size and accessibility concerns exist for these sanitary facilities. 

 
· Although the Fire Department does not see a need for a dedicated conference room for the 

fire officers, consideration should be given to adding a conference room to be shared by the 
District Officers and the Fire Company Officers. This type of facility will allow District officers 
and Fire company staff to have breakout sessions while other activities are going on within the 
facility.  

 
· Conference room dimensions are based on the anticipated number of occupants in the room.  

 (25 occupants/375 sq. ft., 75 occupants, 1500 sq. ft.). Adequacy of space shall be based on 
the population from the number of Company members who will attend meetings. 
 

· Using the NFPA standard 
recommendations office sizes are 
determined by the amount of office 
furnishings required: 60 sq. ft. per 
desk, 10 sq. ft. per legal file cabinet, 
40 sq. ft. per table, and 12 sq. ft. per 
shelving unit, 10 sq. ft. per chair, and 
10 sq. ft. per computer with a 
maximum of 4 occupants per office. 
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EXISTING FIRE EQUIPMENT 
 
The Misquamicut Fire Company currently houses all of its apparatus within a single station and 
surrounding storage sheds. 
 
As part of the needs assessment, the District was reviewed for potential situations or significant 
projects that could change the types of apparatus required by the Department. Since a change of that 
type could require space or modification within the fire station, the Fire Department is presently 
equipped to handle most of the emergency calls anticipated within the District. The residential building 
regulations requiring changes in the way the water front homes are being constructed appear to be 
the biggest change that could impact a future purchase of fire apparatus. There is the potential need 
for a quint type device that can fulfill the needs as an engine but is equipped with a ladder for access 
to the elevated structures. Even though it is assumed this type of apparatus would replace an existing 
engine, it will require more space in the building, making the area around and to the rear of the 
apparatus significantly reduced.  Any renovation must take that into account. 
 
The apparatus on the following pages are housed in the Crandall Avenue station and ancillary 
structures. 
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ENGINE 203 

 

 
 
 

ENGINE 202 
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PICK-UP 

 

 
 
 

ATV-1 
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ATV-2 

 

 
 
 

BOAT IN WATER STORAGE DURING SUMMER 
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FIRE STATION LOCATION 
 As part the review of the existing resources of the Misquamicut Fire District, JLN performed a survey 
of response times and the issues impacting the response time.  JLN used two primary references for 
this portion of the review:  

1.  Insurance Services Organization (ISO). 
2.  NFPA 1720 Standard for the Organization and Deployment of Fire Suppression 

Operations, Emergency Medical Operations, and Special Operations to the Public by 
Volunteer Fire Departments. 

 
JLN took random street addresses from the borders of the Fire District and developed mileage 
calculations from the fire station.  These distances were then used in the ISO formula to determine 
apparatus response time.  
 
The ISO criteria for response times are described in the following paragraphs. In general, ISO looks to 
utilize the road miles as definitive criteria for engine company placement. When communities are not 
within the criteria, ISO has utilized a formula developed by Rand Corporation to assess the response 
times of a specific District.  Whereas, the NFPA 1720 committee recognized communities will have 
various degrees of resources based on the built up area.  As such the NFPA table is also included to 
further define the acceptable response objectives for the district and whether the existing station 
location is adequate to meet the objectives.  

In evaluating a community's public fire protection, ISO considers the distribution of its fire companies. 
Generally, ISO's criteria say that a built-up area of a community should have a first-due engine 
company within 1.5 road miles of the protected properties and a ladder-service company within 2.5 
road miles. 

Those benchmark criteria produce an expected response time of 3.2 minutes for an engine company 
and 4.9 minutes for a ladder-service company, based on a formula developed by the RAND 
Corporation. 

RAND conducted extensive studies of fire department response times. They concluded that the 
average speed for a fire apparatus responding with emergency lights and siren is 35 mph. That speed 
considers average terrain, average traffic, weather, and slowing down for intersections. 

Taking into account the average speed and the time required for an apparatus to accelerate from a 
stop to the travel speed, RAND developed the following equation for calculating the travel time: 

 

T = 0.65+1.7D 

Where: 

T = Time in minutes to the nearest 1/10 of a minute. 
0.65 = A vehicle-acceleration constant for the first 0.5 mile traveled. 
1.7 = A vehicle-speed constant validated for response distances ranging from 0.5 miles to 8.0 miles. 
D = Distance. 
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Randomly selected points within the District and the anticipated apparatus response time from the 
Crandall Avenue Station are listed in the table below. 
 

Street Location Mileage 
from 

Station 

Calculated 
Response 

Time   
91 Ocean View Highway 0.7 1.84 Minutes 
81 Ocean View Highway 0.5 1.5 Minutes 
1 Boxwood Lane 0.3 1.16 Minutes 

25 Atlantic Ave 0.6 1.67 Minutes 
298 Atlantic Ave 1.4 3.03 Minutes 
665 Atlantic Ave 3.1 5.92 Minutes 
1 Wannaloam 3.1 5.92 Minutes 
108 Noyes Neck 3.8 7.11 Minutes 
60 Weekapaug Road 3.4 6.43 Minutes 
308 Shore Road 3.1 5.92 Minutes 
163 Shore Road 1.5 3.2 Minutes 
88 Winnepaug Road 0.8 2.01 Minutes 

 

Within the NFPA 1720 document is a table to assist the authority having jurisdiction (AHJ) in 
developing emergency response goals for hazard protection within the community.  The standard 
categorizes the objectives based on the demographics of the community.  The following Table will 
assist in setting the objectives based on the response data. 
 

NFPA 1720  Staffing and Response Time 

Demand Zone Demographics Staffing and Response Time Percentage 
 Special risks AHJ AHJ 90 of the time 

Urban >1000 people/mi.2 15 persons 9 Minutes 90 of the time 
Suburban 500–1000 people/mi.2 10 Persons 10 Minutes 80 of the time 
Rural < 500 people/mi.2 6 Persons 14 Minutes 80 of the time 
Remote* Travel dist  8 mi. 4 Persons-See note below 90 of the time 
* Upon assembling the necessary resources at the emergency scene, the Fire Department should have the 
capability to safely commence an initial attack within 2 minutes 90% of the time. 

 
The calculated response times for the apparatus leaving the station to the areas selected are under a 
10 minute response time.  Analyzing the response time data, along with the alternate routes available 
around Atlantic Ave during grid lock periods, no compelling reason exists to indicate the existing 
Crandall Avenue Station location negatively impacts the response times within the District. 
 
Data that is not taken into consideration in the response calculation is the amount of time for the 
volunteer to arrive at the station to drive the apparatus. In the modernization of the station, 
consideration needs to be given to provide space for the volunteers to spend time which will 
technically man the fire station.  When modernizing the Fire Station by providing the volunteers with 
the resources (Day Room) to spend time in the station will potentially keep the membership at the 
station. Having the members at the station will reduce the response time to the station and by 
reducing the time for volunteers to arrive at the station to drive the apparatus, an improvement in 
response times will be recognized.   
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PROPOSED MODIFICATIONS TO EXISTING FIRE STATION  
 
The following assumptions were made based on information provided by all interested parties: 
 

1.  The number of apparatus presently stationed at Misquamicut Station: 2 Engines, 1 Pick-Up 
Truck, 2 ATVs, 1 Wave Runner and 1 Boat.   

 
2.  Conservatively, estimating all 30 active members’ turn out gear is stored at the Station; 

specific areas in the station need to be designated for firefighter turnout gear.  
 
3.  Due to the requirements to properly clean, dry and store fire hose, an appropriate space 

for hose washers, dryers, and storage needs to be considered. 
 
4.  The Station’s Communication Center should be large enough to hold a standard 

communication console with a file cabinet, a table, side chair, and a copy/fax machine. 
 
5.  The firematic spaces account for approximately half of the overall space requirements for 

the building. 
 
6.  During storms and periods of public emergency when the location of the station is NOT at 

risk, the station becomes the focal point of the District.  The fire department manning can 
go around the clock requiring the facility to be self sustaining.  Most of the firematic spaces 
recommended work to that end. 

 
Non-Firematic Spaces 

 
Although the firematic spaces are to support the needs of emergency response, improvements in 
the non-firematic spaces are necessary to support the mission of emergency response provided 
by volunteers. 
 
Although spatial planning is not addressed in any of the NFPA literature referenced, it is advisable 
to have a small day room/lounge off the apparatus bay or the Communication Center as a primary 
adjacent area that can be used for stand-by firefighters and stand-by mutual aid companies to 
relax until called upon.  Supplying this area with lounge chairs, a television, refrigerator, coffee 
machine and microwave will allow the firefighters to stay within close proximity to the apparatus 
bay for quick response to an emergency.  Assuming, at a minimum, a mutual aid department will 
send one engine company (between 6 and 10 firefighters/officers); sufficient space for the 
firefighters in which standby should be provided.  
 
7.  It is recommended one Chiefs’ Office be used by the Chief and the Assistant Chiefs.  It is 

assumed the office will be furnished with the following furniture/equipment: 
a. Chief’s desk 
b. Three work stations 
b. Three desk chairs 
c. Three computers 
d. Six filing cabinets 
e. Four shelving units 

   
8.  Due to the amount of records generated by a District’s officers such as bylaws, taxpayer 

information, etc., it is recommended an office and locked storage area be provided for 
these records. Assuming a similar configuration as with the Chiefs’, an additional space is 
recommended.  This assumes office furniture for each member and work spaces. 
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9. A fully functioning kitchen is required in any volunteer or paid fire company’s station. Extended 
response times associated with fully involved structure fires, complex automobile extrications, 
and long term stand-by emergencies such as blizzards and hurricanes require food to be 
made available to responders.  

 
10. One Meeting/Training Room with occupancy of 75 persons.  Logistically, a sliding partition to 

allow for training and a conference or two simultaneous activities to occur will better utilize the 
space.  Training equipment such as projectors, TV’s, projection screens, and a supply closet 
should be placed strategically for optimum use. 

 
11. One conference room for shared use by district and fire department officers.  The space 

should accommodate 12-15 persons.  Presentation equipment such as wiring for projectors, 
TV’s, projection screens, and supply closets should be placed strategically for optimum use. 

 
12. Men’s and women’s toilets should be at least 78 sq. ft. each containing the typical 

appurtenances (water closet, urinal, sink, trash receptacle).  
 
13. It is recommended men’s and women’s shower facilities be available to address 

decontamination and post-fire response hygiene. A facility for each should be associated with 
the first floor facilities and located directly off the apparatus bay to address contamination 
issues.  

 
14. The existing generator capacity needs to be assessed. A determination is required if the 

emergency generator can handle the station’s HVAC, general storage areas for each level and 
other mechanical/electrical changes.  

 
The current Fire Commissioner’s Office located at the Station allows for sufficient room for the 
commission to perform its required tasks without requiring additional space other than a combined 
use conference space.   
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ANALYSIS OF EXISTING FIRE STATION SQUARE FOOTAGE 
 
Misquamicut Fire Department Space Survey - Existing Square Footage 
 

Space Or  
Equipment Type 

Approximate Area -  
Existing Station 

Number 
 Presently Identified 

Space Presently 
Available 

Comments & 
Recommendations 

APPARATUS FLOOR AREA 
Engine 203 (29' x 8'-6") 300 1  Increase to NFPA 

Guideline 
  

Engine 202 (26' x 8’-6”) 300 1  Increase to NFPA 
Guideline 

  

ATV (9'-3" x 5'-3") 100 1  Increase to NFPA 
Guideline 

  

ATV (9'-3" x 5'-3") 100 1  Increase to NFPA 
Guideline 

  

Jet Ski 100 0 Unheated Shed   
Pick Up Truck 200 0 Unheated Shed   
Boat 200 0 Unheated Shed Cannot be kept in a 

ready to respond 
configuration during 
off-season months 

Apparatus Floor 2100 1 Includes space dedicated 
to Gear Storage, Air 
Compressor General 
Storage, Radio Room and 
other items left on the 
apparatus floor. 

If all the various 
storage requirements 
are subtracted from 
the general area of 
the Apparatus floor 
(2100 sq.ft.) the 
negative number is 
generated, hence the 
need for sheds 

   In an effort to bring all 
equipment into the 
existing fire station and 
not use the storage 
sheds, there is not 
enough square 
footage./Additional Bay 
area will be needed. 

The square footage 
numbers for the 
apparatus and 
equipment storage in 
this chart do not meet 
the guidelines 
provided by NFPA in 
the Fire Protection 
Handbook 17th 
edition 

FF Gear Storage 178 1 Rack along east wall   
FF Gear Storage 682 1 Rack along North Wall   
EMS Storage 0 0 Not required   
Turnout Gear Washer None 0 Consider in addition   
Storage-Old Generator Room 132 1 Storage   
Hose Storage 0 0 Rack in Old Gen Room   
Hose Washing 0 0 None   
Hose Dryer 0 0 None   
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Space Or  
Equipment Type 

Approximate Area -  
Existing Station 

Number 
 Presently Identified 

Space Presently 
Available 

Comments & 
Recommendations 

Air Compressor 1  Air Compressor is kept on 
the apparatus floor. Not 
piped to fresh air outside 

  

Maintenance-Work bench 
area 

76 1 Very small area, 
additional space 
necessary 

  

SCBA Cylinders stored on 
the their side and stacked on 
each other 

0 0 Need appropriate SCBA 
storage. 

High pressure 
cylinders are not 
stored securely 

Day Room (10 person’s min.) 0 0 Consider in modification   
Radio Room 49 1 Size expansion necessary   

GENERAL OFFICE AREAS 
Janitor’s Sink 0 0 Add   
Desk Area (per desk 60 1 Estimated Existing One Chiefs Office 
Legal File Storage (per File) 10 1 Estimated Existing No space for Asst. 

Chiefs or Junior 
Officers 

Tables (per Table) 40 3 Estimated Existing   
Shelving (per shelving unit) 12 1 Estimated Existing   
Chair 10 1 Estimated Existing   
Computer 10 1 Estimated Existing   
Kitchen Area 300 1     
Conference Room (12-15 
People) 

0 0 Consider small for District 
Offices and Fire Officer 
use 

  

Meeting Room (75 people) 65 people 1 Meeting Space Enlarged?   
Training Space 0 1 Combined with Meeting   
Physical Fitness Space 0 1 Basement not in use due 

to health issues (mold) 
  

Toilet Facilities 78 2 Two small bathrooms   
Shower Spaces 0 0 Need in new design   
Clothes Washer 0 0 Need in new design   
Clothes Dryer 0 0 Need in new design   
General Storage per Floor Limited 0     
Boiler Room 200 0 Unprotected   
Electrical Room 0 0 None/Basement   
Water Meter Space 50  Basement   
Bunk Room 0 0 Not Necessary   



Misquamicut Fire District: Fire Station Space Needs Assessment                                                                   Page 20 
 

 
THE LAWRENCE ASSOCIATES, Architects/Planners, P.C., 1075 Tolland Turnpike, Manchester, CT 06042 

NFPA RECOMMENDED SQUARE FOOTAGE 
(as Applied to Fire District Needs) 
 

NFPA SPACE SCREENING FORM 

Space 
Or 

Equipment Type 
  

Recommended  
Square Feet                

Per Unit 
Multiply 

Total 
Number of 

Units 
Required 

Areas with (*) Require 
15% Intracirculation 

Factor Added to These 
Figures 

 

LADDER --- TILLER 
OPERATED 

53' 1,150 X  0  

LADDER --- TOWER 39' 885 X  0  
LADDER --- REAR 
MOUNT 

36' 885 X  0  

PUMPER --- STANDARD 26' 760 X 1 760.0  
PUMPER --- SQUIRT 39' 885 X 1 885.0  
RESCUE TRUCK 29' 700 X  0  
AIRPORT CRASH 
TRUCK 

30' 720 X  0  

AMBULANCE 20' 630 X  0  
BRUSH FIRE UNIT 20' 540 X 1 540.0  
LIGHT TRUCK  26' 650 X 4 2600.0  
COMMUNICATION 
VEHICLE 

25' 630 X  0  

SPECIALTY VAN 25' 630 X  0  
CHIEF'S CAR 25' 500 X  0  
HOSE STORAGE RACK  100 X 1 100.0  
HOSE DRYER UNIT --- 
ELECTRIC 

 60 X  0  

HOSE WASHER UNIT  100 X  0  
TURNOUT GEAR 
STORAGE 

 10 SQ. FT. PER 
PERSON 

X 40 400.0  

COMMUNICATIONS 
CONSOLE UNIT 

STANDARD 
3'x8' 

200 --- 1 230.0  

STANDARD DESK AREA 
(Communications and 
Officers) 

 90 X 5 157.5  

LEGAL FILE  10 X 4 16.0  
TABLE 36"x60" 60 X 1 69.0  
SHELVING UNIT 36" W x 12" D 12 X 3 17.4  
SIDE CHAIR  4 X 4 16.0  
TELEPRINTER - 
COMPUTERIZED 
RESPONSE 

 10 X 1 11.5  

KITCHEN AREA, FOOD 
PREPARATION --- 14' 
COUNTER 
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NFPA SPACE SCREENING FORM 

Space 
Or 

Equipment Type 
  

Recommended  
Square Feet                

Per Unit 
Multiply 

Total 
Number of 

Units 
Required 

Areas with (*) Require 
15% Intracirculation 

Factor Added to These 
Figures 

 

SERVICE LENGTH, 
SINK, DISHWASHER, 
RANGE AND WORK 
COUNTER 

 120 --- 1 138.0 * 

FOR NO. OF PERSONS: 0 120 --- 0 0 * 
 0 160 --- 0 0 * 
 0 200 --- 0 0 * 
 0 240 --- 1 0 * 
 0 280 --- 1 0 * 
 0 320 --- 1 0 * 
 75 1,500 --- 1 1725.0 * 
CONFERENCE ROOM 
SEATING FOR: 

6 100 --- 0 0 * 

 12 200 ---  0 * 
 15 300 ---  0 * 
 20 375 ---  0 * 
SIZE OF CONFERENCE 
ROOMS TO VARY IN 
ACCORDANCE WITH 
SEATING 
CONFIGURATIONS AND 
SPACE NEEDS. 

    0  

PHYSICAL FITNESS 
AREA 

 600  1 690.0 * 

AMPHITHEATER FOR 
TEACHING PURPOSES 

 600  0 0 * 

TOILET FACILITY (PER 
UNIT) 

    0 * 

WATER CLOSET   27 X 2 62.0 * 
URINAL  8 X 2 18.0 * 
LAVATORY  16 X 4 74.0 * 
SHOWER AREA WITH 
BENCH 

 27 X 2 62.0 * 

CLOTHES WASHER  24 X 1 27.6 * 
CLOTHES DRYER  24 X 1 27.6 * 
JANITOR’S SINK --- 
STORAGE AREA 

 40 X 1 46.0 * 

VEHICLE 
MAINTENANCE AREA 

 100 X 1 115.0 * 

LOCKER ROOM AREA  
2' X 2' LOCKER UNIT 

 15 X  0 * 

DORMITORY AREA 
3' X 7' BUNK SIZE 

 100 X  0 * 
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NFPA SPACE SCREENING FORM 

Space 
Or 

Equipment Type 
  

Recommended  
Square Feet                

Per Unit 
Multiply 

Total 
Number of 

Units 
Required 

Areas with (*) Require 
15% Intracirculation 

Factor Added to These 
Figures 

 

LINEN STORAGE ROOM  80 --- 0 0 * 
GENERATOR ROOM  200 --- 1 230.0 * 
GENERAL STORAGE --- 
PER FLOOR 

 200 --- 2 260.0 * 

BOILER ROOM  360 --- 1 414.0 * 
ELECTRICAL ROOM  50 --- 1 57.5 * 
WATER METER ROOM  50 --- 1 57.5 * 
SPRINKLER EQUIP. 
ROOM 

 95  1 95.0  

TOTAL 9,901.6 SQ FT 
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ASSESSMENTS BY CONSULTANTS 
 

Site Evaluation 

Zoning: 
· Zone HDR10- high density residential, 10,000 sq. ft. lot size 

 
· Dimensional Requirements (per attached table): 

1. Building Height- 35’:  schematic design complies with this requirement. 
2. FY- 30’:  schematic design complies with this requirement. 
3. Corner SY-22.5’:  schematic design complies with this requirement. 
4. SY-15’: schematic design complies with this requirement. 
5. RY- 30’: schematic design complies with this requirement. 
6. Max. % Impervious: 35%:  schematic design does not comply with this requirement. 

 
· Flood Zone: Outside of Zone B (area between 100 year & 500 year flood limit): No building 

restrictions. 
 

Parking: 
· Fire house considered “Other Non-Residential Use”: 
 
· Parking Required = 1 space per 300 SF 

Gross Floor Area = 7,980 SF (from schematic plan) 
Required Spaces = 27 

 
· All parking must be provided on-site. 

 
· All parking must be paved unless Planning Board approves an alternative surface. 

 
· Schematic design does not comply with this requirement; variance may be required. 

 

Sewage Disposal: 
· No public sewers in area. 

 
· The town has plans for a sewer extension to area but project is unfunded and timing has not yet 

been determined.  
 
· On-site sewage disposal is via a cesspool.  There is no record of the cesspool location, size or 

capacity in the town building department files.  Cesspools are not an approved method for sewage 
disposal and are considered substandard. 

 
· RIDEM Rules for onsite wastewater treatment systems (OWTS) require cesspool upgrades to 

code complying system when: 
1. Building construction or renovation involves demolition or re-plastering or replacement of 

interior wallboard, interior walls, ceilings, flooring, windows, plumbing fixtures, electrical wiring 
or kitchen cabinetry which in total affects over 50% of the structure living area.  

2. Building construction or renovation results in an increase in wastewater flow. 
3. Building construction or renovation involves increases the footprint of living space of the 

structure. 
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· Schematic design likely encroaches on existing cesspool and/or future OWTS area. Further 
investigation to locate system required. 
 

· Given size constraints of the lot and OWTS Rules regarding minimum setback distances to 
property lines, a new OWTS will likely include nitrogen reducing technology and the use of a 
bottomless sand filter.  Variances regarding minimum separating distances may be required. 

 

Water Service: 
· Water service to the site is provided by Westerly Utilities via a 6” main in Crandall Ave. and a 1-

1/2” service line to the building. 
 

· Per the utility department, a hydrant test at the church across from the fire station yielded a static 
pressure of 94 psi, a residual pressure of 79 psi and a flow of 1,160 gpm.  These data indicate that 
a new sprinkler fire suppression system for the fire house is feasible.   A new service connection 
for fire protection will likely be required. 

 

Stormwater Management: 
· Applies to any construction activity disturbing 10,000 SF or more of land unless waived by town 

planner. 
 

Basis of decision on waiver: 
1. Development will not impair water quality or flooding. 
2. Meeting minimum on-site stormwater management requirements not feasible due to the 

natural or physical characteristics of the site. 
 
· Stormwater management requirements: 

1. Use stormwater management controls to minimize increase in stormwater runoff and non-point 
source pollution. 

2. Design in accordance with RIDEM Stormwater Manual. 
 
· No storm sewers exist within close proximity to the site.  Stormwater runoff infiltrates into the 

ground and/or discharges to gutter of Crandall Ave. (storm sewers in Crandall Ave. at intersection 
with First Street).  Minor ponding in low spot in Second Street. 

 

Land Development Regulations: 
· Stormwater management systems must include bioretention (infiltration) basins. 

 
· Planning Board can modify requirements for bioretention basis based on site constraints. 

 
· Given size constraints of the lot and new OWTS requirements, there will likely be a conflict for 

space utilization regarding OWTS and bioretention.  
 

Other: 
· Fuel Oil underground storage tank (UST) on site.  May require investigation of compliance with 

State UST program. 
 

· Floor drain located in basement utility room.  Discharge location unknown. 
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Original building on left; Addition to the right 
                                           

Architectural Evaluation 

The existing Misquamicut Fire District Fire Station is 
located at the corner of Crandall Avenue and 
Second Street. The building was constructed in two 
parts. The original structure at the west end of the 
site dates back to 1946. The newer portion on the 
east side, which currently houses the fire-fighting 
apparatus, was constructed in 1975.  

 

Original 1946 Structure:  
The original portion of the building is constructed on a rubble stone foundation with mortared joints on 
the inside and from all indications the foundation walls appear to be unreinforced. The above grade 
walls supporting the roof are constructed using concrete masonry units (CMU) and brick veneer with 
wood floor framing and roof framing systems. Generally speaking, these appear to be in relatively 
good condition for their age although some cracking has occurred in the brick veneer and repairs 
undertaken over the years. Both original and addition have a single-ply rubber (EPDM) membrane 
roofing which has been repaired in several locations and on occasion has leaked.  

 
In the basement, moisture has become an issue 
resulting in the form of mold; members of the 
Renovation Committee have noted that the wood 
stud walls that originally were covered with 
gypsum board have had the gypsum board 
removed due to this mold problem. Although the 
old rubble stone foundation walls which have been 
coated with mortar do not appear to have 
significant areas in which moisture is penetrating, 
this mold and moisture problem has resulted in the 
elimination of the physical training / exercise usage 
in the basement. 

 
 

 
 It was also noted that there appears to be old pipe 
insulation with asbestos-containing materials which 
should be removed using approved state and 
federal approved techniques. Better ventilation of 
all spaces in the basement will assist in alleviating 
the moisture problem. The first floor north and 
south portions of the oldest part of the building are 
constructed with slabs on grade with no basement 
below because the first floor spaces originally 
housed fire-fighting equipment. 
 
       
       
 
 

Finishes have been removed in the Basement 
 
                                           

Asbestos-Containing Pipe Insulation in Basement 
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Existing Non-Compliant Kitchen Hood 
 
                                           

Emergency Generator has been relocated 
to the exterior. 

 
                                           

Apparatus Bays in 1975 Addition 
                                           

The exterior brick masonry has experienced cracks which have been repaired over time. Most likely 
this is a result of the building not having been constructed with provisions for expansion and 
contraction as required by current codes for new construction. However, in general the exterior 
masonry veneer appears to be in relatively good condition. Some of the windows have been replaced 
when the original overhead doors facing Crandall Avenue were removed and the newer windows 
appear to be in relatively good condition. However, painting of wood trim and rusting steel lintels 
remains a continuous maintenance issue.  
 

The interior walls and finishes in the original portion of the 
building are a combination of painted CMU and painted 
gypsum board partitions. These appear to be in relatively 
good condition and maintained in a reasonable fashion. 
Some of the kitchen equipment is quite old and a new 
code-compliant hood with an Ansul-type extinguishing 
system should be installed.  
 

 

 

1975 Addition: 
The 1975 Addition was constructed with CMU walls and brick veneer on the south side. This portion 
of the building has a metal deck roof system supported by structural steel beams, some of which are 

bearing on the east wall of 
the original 1946 building. 
Cracks in this wall indicate 
structural stresses which are 
described further in the 
structural engineering 
evaluation. This portion of 
the building is a concrete 
slab on grade with overhead 
doors serving the apparatus 
vehicles.  

 
 
The extension at the northeast corner, which was 
originally constructed as an emergency generator room 
has since been converted to hose and equipment 
storage when the emergency generator was relocated 
to the exterior.  
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Code Compliance: 
Compliance with codes will be subject to the proposed addition and alterations. With the existing 
basement proposed for use by the mechanical, utility and storage purposes only, it is anticipated that 
it will not be required to provide a vertical means of transportation for persons with a physical 
disability. However, two stairways serving the basement will require rated enclosures and the 
mechanical and electrical rooms will require proper fire separations.  

                     
                  
 
The Rhode Island Fire Safety Code requires all public safety facilities to be fully sprinklered. Since the 
proposed solution includes both new construction and alterations to the existing, a conversation was 
held with a representative from the Rhode Island State Fire Marshal’s office. Without question, the 
new construction must be fully sprinklered and since there are significant alterations being proposed 
to more than 50% of the existing building, those areas should also be sprinklered thus providing full 
coverage for the building. The proposed alterations as well as the new addition will be constructed to 
comply with current building, accessibility (ADA) and fire safety codes. 
 

Existing stairs to Basement are open to First Floor and unprotected. 
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Structural Evaluation 

Existing Building Description 
· The existing building is composed of two building structures.  The original structure was 

constructed in 1946 with a two bay garage addition added in 1975. 
· The original structure was split with a central core and two garage bays each side of the central 

core.  Original garage bays now house the building’s Fire Chief’s Office, Kitchen, Conference 
Room and Bathroom.  The central core is an open room common area.  The main entry opens into 
this common area with access to the existing garage bays opposite the main entry in this room. 

· Below the common area core is a full basement that could be accessed by stair in the common 
area and also from a stair in the existing garage bay space. 

· The 1975 garage bay addition consists of a two fire truck bay area which also stores some fire 
equipment.  A control center is located in the northwest corner of this area. 

· Again, a stair in this room is used as a basement access and a ramp located along this area’s 
west wall allows access to the common area as noted above. 

· There is a dry sump in the basement floor that is presently being used to drain moisture collected 
from a portable dehumidifier.  There is no acting sump in this dry well. 

· There is a small addition on the northeast side of the garage bay area used for storage.  
· The floor elevation of the garage bays is approximately 12 to 16 inches lower than the 1946 

building floor elevation. 
· The entire building has a flat roof that pitches west to east with the lower end on the east side of 

building.   
· The exterior skin of the 1946 building consists of brick masonry on all four sides; the east side 

being the demising wall between the garage bays and 1946 building.  Several punched-in 
windows are located on the north, south and west exterior building elevations. 

· In front of the main entry is a gable roof canopy. 
· The 1975 garage bay addition exterior is a block masonry wall on three sides with a brick veneer 

on the south face only.  The two garage door access is on the building’s south elevation.  There is 
also a man door access out the buildings east and south wall elevations. 

· The combined building roof is flat with a slight pitch from the front, with roof pitch down from west 
perimeter edge to the east perimeter edge. 

Structure Description – 1946 Building: 
Roof Framing: 
· Roof framing consists of a tongue and groove wood deck on wood timber framing joists supported 

by steel girder framing and exterior masonry bearing walls. 
· Above the central core common area the timber framing joists consists of full 6 x 8 solid timbers 

spaced 5’-0” at center.  The timbers span from the building’s exterior west masonry bearing wall to 
the east building demising wall separating the garage bays from common area and office space.  
Running north/south above the common area are two 16” deep wide flange steel girders located at 
the third points between the north exterior wall and demising wall partition.  Bearing to steel 
girders from wood timber joists is provided by solid wood blocking lag bolted through steel girder 
top flange. 

· Separating the common area and sides office/kitchen/bathroom/conference rooms are solid 8” 
masonry partitions that parallel the timber roof framing.  These partitions were once the building 
separation between the existing building garage single bays and the central core.  Masonry 
partitions are also in line and bear on existing basement foundation walls.  On the top of these 
partitions is a solid timber continuous sill plate that the wood roof deck bears on.  Also, within 
these partitions are steel columns that support the wide flange steel girders each end. 
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· The roof framing above the Kitchen/Fire Chief’s Office and Conference Room/Bathroom each side 
of the building is similar to the framing above the common area except that there are 6 x 12 deep 
wood timber joists supported by 12” deep wide flange steel girder at mid-span and masonry 
bearing walls. 

 
Floor Framing: 
· As noted earlier, each side of the building which once housed the buildings’ garage bays is a 

concrete slab on grade. 
· The central core floor consists of tongue and groove wood floor deck on 2 x 10 floor joists spaced 

at 16” on center.  1 x diagonal wood bracing is placed at joist mid-span. 
· The floor joists run north/south and are supported on the foundation walls and two intermediate 

three 2 x 12 built up beams which are supported on 4” diameter pipe columns. 
· There are two built-up wood beam lines that are located approximately at the areas third points.  

Wood beams bear on lally column steel cap plates nailed in place.  Lally columns are spaced 
approximately 10’-0” on center. 

· The stair access from the common area is framed out with double 2 x 10 headers and joists. 
· The built-up wood beams are located approximately 3-½” down from the top of floor joists or 

bottom of wood floor deck.  Floor joists are notched to fit on top of the built-up wood beams with 
joist ends flush to face of wood beam.  A continuous ledger is attached each side of and to the 
bottom of built-up beam.  Ledger is tight to the bottom of wood joists. 

· There is solid wood blocking between floor joist ends above the built-up wood beams.  
· Wood joists bear on continuous wood sill above the foundation at extreme ends.  Wood joist ends 

are bricked in solid between each joist above basement foundation wall. 
 
Foundation: 
· The Basement foundation walls are full height mortared in stone masonry walls all four sides 

approximately 12” thick. 
· The basement floor is a concrete slab-on grade. 
· Remainder of foundation walls around the building perimeter are mortared in masonry stone 

foundation walls. 
· There is a masonry block areaway in the garage bay space that encloses a concrete stair run to 

access the basement area. 
 
Exterior Wall: 
· Three exterior walls on the buildings north, south and west face consist of exterior brick veneer 

and masonry block back-up.  Thickness of the masonry block back-up is unknown along with 
construction of the exterior walls, e.g. air space, moisture protection, attachment of veneer to 
back-up masonry, etc. 

· The demising wall is the same masonry construction and also acts as a bearing wall receiving 
steel girders from the garage bay addition. 

· All masonry walls are bearing walls supporting the roof framing and decking above. 
· There is a parapet on the Main Entry, west elevation, side of the building which extends above the 

building’s flat roof.  Parapet returns on the building’s north and south face entire length of 1946 
building.  Parapet height varies along its length all sides. 

· Steel Loose Lintels above the exterior windows appear to have replaced existing exterior brick 
masonry lintel support.  Newer steel lintels are galvanized. 

· It appears that the brick veneer on the building’s west and south elevations is newer and could 
have replaced existing brick veneer at some time in the past.  This is noticeable when viewing the 
north building elevation.  There is a definite color difference between bricks on this face and that 
on the South and West elevations.  It is uncertain which brick was used on the garage bay side of 
the demising wall.  Brick face has been painted. 
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Structure Description - 1975 Building: 
Roof Framing: 
· Roof framing consists of a galvanized wide rib steel roof deck running east/west supported by 10” 

deep wide flange steel joists spanning north/south spaced at 7’-0” on center.  Roof deck is fairly 
new having replaced original deteriorated steel roof deck in the early 2000’s. 

· Steel joists run north/south and bear on the building’s exterior masonry bearing wall and interior 
18” deep wide flange steel girders spaced approximately at the buildings third points, two girder 
lines.  Girders span and bear on exterior masonry bearing partition and existing interior demising 
wall solid masonry partition. 

· Top of steel joist framing is at same elevation as top of interior steel girders. 
· Steel roof deck is supported by the exterior and interior demising masonry partitions around the 

area perimeter. 
 
Exterior Walls and Foundation: 
· The Garage Bay floor is a concrete slab on grade. 
· Foundation walls on the building’s north and east face are a continuation of the masonry bearing 

walls which are solid 12” thick masonry walls. 
· The south wall which contains the garage door openings appears to be a 4” brick veneer with 8” 

masonry block back-up bearing on a solid 12” masonry foundation wall. 
 
Storage Addition: 
· The existing storage room addition on the building’s northeast corner consists of conventional 

wood framed shed roof bearing on masonry block exterior walls on concrete foundation wall.   
· Concrete slab on grade creates the floor of the storage area.  Top of concrete matches the top of 

concrete in the Garage Bay area.  It appears that this may have been added at some point in time 
after the Garage Bay Addition was built. 

Assessment of Current Structural Condition: 
A. Exterior 

· The exterior brick veneer and exposed masonry block is in general good condition. Masonry 
block is painted and exposed to the weather. 

· It appears that the masonry veneer on the 1946 building’s west and south elevations have 
been repointed and repaired. 
o Newer galvanized steel lintels have been placed above window and door openings. 
o South elevation is in good shape with no masonry or joint cracks. 
o There is a continuous vertical caulk joint running full height of veneer on the west elevation 

each side of the Main Entry where the building wall jogs and returns.  Caulk joint is at end 
of jog at masonry wall intersection.  Caulk is in good condition. 

o Bottom northwest corner requires repair.  Missing mortar in bottom horizontal and vertical 
joints.  Isolated condition. 

o Where veneer returns from the west building face on the buildings north face there is a 
continuous vertical caulk joint full height of veneer which is in general good condition.  
Brick color is different each side of vertical caulk joint. 

o Even though the brick veneer color appears different on the building’s north elevation, a 
newer galvanized steel lintel has been placed above the window opening.  Some masonry 
mortar joints have been repaired at some time this face.  There is an existing opening here 
that had been blocked in solid where the Kitchen is located inside.  Overall this wall is in 
good condition with mold on the exterior face which is not uncommon on any buildings’ 
North face where moisture is present. 
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· There are several concerns for the 1975 Garage Bay Addition and Storage Addition. 
o The same is true concerning mold on the continuation of the North building wall Garage 

masonry block wall.  Wall is in general good condition. 
o There is a continuous vertical caulk joint between the storage addition and garage exterior 

walls, North and East.  Appear to be in good condition except for mold issue on buildings 
North face. 

o Remainder of storage addition walls appear to be in good shape. There is spalled concrete 
at the top of storage room addition Southeast corner foundation wall.  Patch will be 
required. 

o There is a continuous vertical crack between the brick veneer and end of masonry block 
exterior face at the garage addition southeast corner.  It is recommended that mortar be 
raked out and replaced with a continuous caulk joint. 

o Continuous masonry control joint caulk between the 1946 building and 1975 addition 
appears to be in good condition. 

o At the head of both garage door openings there appears to be deterioration of steel lintels 
supporting masonry veneer above these openings.  The horizontal brick veneer joint is 
separating vertically with a continuous crack and loose mortar at the joint that continues 
between steel loose lintel bearing ends for masonry between both openings.  Flashing may 
have failed.  Lintel is painted not galvanized.  Further destructive investigation is required 
this area. 

B. Framing 
· 1946 Building Roof Framing: 

o Roof framing this area is in general overall good condition. 
o There are some continuous splits in the solid timber members that do not affect the 

structural integrity of the wood timbers. 
o Some bolts attaching solid wood bearing blocking to steel girder flanges are not fully 

engaged. 
o There are some diagonal cracks running down and outward at some of the timber bearing 

ends into masonry walls. 
o It was noted during the site visit that there are still roof leaks in the Kitchen area even 

though roof was replaced in the early 2000’s.  Leaks will require repair to prevent further 
deteriorated of wood deck and framing. 

· 1975 Building Roof Framing: 
o Roof framing is in general overall good condition. 
o There is some noticeable, not great, surface rust on steel joist members.  This may have 

occurred from previous roof leaks prior to removing existing steel roof deck and replacing 
with new steel roof deck.  It is recommended that surface rust be removed and field touch 
up finished. 

o Demising wall between 1946 and 1975 structures has a horizontal crack in masonry mortar 
joint.  This is visible on both sides of the masonry partition.  The joint is located ten brick 
courses down from the top of wall and extends between girder bearing location and 
beyond each girder bearing location.  This may have been caused by building lateral 
movement during heavy winds and needs to be addressed.   

· 1946 Building Floor Framing: 
o Floor framing is in general overall good condition. 
o Girard and Company LLP recommends that existing connection of column cap to built-up 

wood beam be upgraded to a more positive attachment, wood connection.  Presently the 
cap is connected to the built-up beam with bent nails similar to some residential 
construction. 
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C. Foundations 
· 1946 Building Foundations: 

o Masonry stone and mortar foundation walls appear to be in general good condition for 
walls exposed to view. 

o There is some moisture penetration on the interior face of basement stone masonry wall 
on the buildings west foundation wall.  Mortar is still in good shape with no noticeable 
deterioration.  Most of basement foundation walls are protected due to their proximity to 
exterior ground moisture exposure.  The west wall is the only wall that could be exposed to 
ground water from exterior moisture. 

· 1975 Building Foundations: 
o Exterior building foundations that could be seen are in general overall good condition. 
o Refer to ‘A’, Exterior, above for spalled Storage foundation concrete. 

Addition and Alterations 
A.   Addition - Structural Framing 

· 60’-0” x 68’-0” New Addition. Refer to Schematic Drawing created by The Lawrence 
Associates, Architects/Planners, P.C. dated August 10, 2012. 

· Addition is to be structurally independent of the existing building structure and be divided with 
an expansion joint. 

· Scheme ‘A’ 
o Roof Framing to be steel wide flange joists spaced 6’-0” on center plus or minus supported 

by steel wide flange interior and exterior girders.  Beam and Girders are to be supported by 
8 x 8 tube steel columns. 

o Columns are to bear on reinforced concrete piers on spread footing foundations. 
o Foundation walls to be continuous concrete frost walls on continuous wall footings 

supporting exterior masonry walls. 
o Lateral building support system to be reinforced masonry shear walls, 8” thick minimum 

exterior and interior masonry walls.  
B. Alterations 

· Alterations to be such that no additional dead load is to be added to the existing structure, e.g. 
new pitched roof, mechanical equipment, vertical projections above roof etc. that may induce 
load on the existing structure that will require code upgrade to the existing building. 

· Alterations to be such that no additional vertical projections be added to increase the building 
profile that may capture additional wind loading and change seismic profile of existing 
structure. 

· Alteration to be such that the existing lateral support system not be altered that would 
decrease the capacity of existing lateral support system. 

· Should alteration be such that dead loads be added and building profile be changed, existing 
building structure will be require to conform to the Rhode Island Building Code, SBC-1, State 
Building Code.  This will include seismic upgrade to existing structure both in lateral frame 
design and attachment of secondary components. 

· Presently Schematic Design Scheme ‘A’ meets the requirements structurally of Chapter 34 of 
the current Building Code for existing building construction.  No seismic or lateral system 
upgrade will be required unless the owner wishes to voluntarily upgrade the building structure 
to meet current State of Rhode Island Building Code. 
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Code Issues: 
· Building Occupancy is designated as Occupancy Category IV, essential facility. 
· Seismic Design Category to be determined after Geotechnical Engineers Report has been 

reviewed. 
· Design Wind Speed is equal to 120 mph in Zone south of Route 1A. 
· All building openings to be designed as impact resistant or protected, Rhode Island Wind Zone 3. 

Summary: 
In general, the Existing 1946 and 1975 Building Structures are for the most part structurally sound and 
in good condition.  Repairs are to be provided as noted in information given in this report.  This could 
be done at the same time new addition erection and alterations occur.  Further scope as to how 
repairs are to be accomplished will be part of the contract package. 
 
Once repaired, the structure as designed and constructed has the ability to sustain loading 
requirements for its intended use.  A maintenance program should be set forth as to keep up with any 
minor repairs that may be required for the building’s continual use. 
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Mechanical & Electrical Evaluation 

HVAC: 
· Existing System 

The heating plant is located in the basement of the fire station. The boiler in this plant is an oil fired 
cast iron Peerless boiler of “original” vintage, rated for 157,000 BTUH net output. It appears to be 
in reasonably good condition, but is certainly approaching the end of its life expectancy. There are 
three zone valves that provide zoning and distribute heating hot water to baseboard radiation in 
the basement, the meeting room/kitchen area and the front office.  Fuel oil is being supplied from 
a buried oil tank on the north side of the building, which we expect has been in place in excess of 
the prescribed 20 years, and should be removed.    

Heating for the Apparatus Bay is supplied by a suspended oil fired furnace which appears to be 
relatively new and in good condition.  Ductwork directs the majority of the warm air to the area 
near the overhead doors. 

There is no evidence of permanent air conditioning in the facility.  

Ventilation in the facility is limited to a fan/light combination in the main toilet room. The small toilet 
room off the Kitchen does not have an exhaust fan. 
 
The full service kitchen includes a gas range and griddle.  The exhaust hood over these 
appliances is non-conforming, and there is no fire suppression system. 

 

· Proposed System  
We are recommending replacement of the existing boiler with two (2) high efficiency gas fired 
condensing boilers (+/- 94% efficiency) sized to serve the entire complex.  These could be natural 
gas (from a main in Second Street) or propane.   We are in the process of verifying the capacity of 
the gas main in Second Street with National Grid.   

The existing baseboard heating equipment (radiation and piping) in the two first floor heating 
zones is in reasonably good condition and will remain in place.  The basement zone would also 
remain, with the baseboard replaced by a unit heater to help remediate the dampness.  New 
terminal equipment (baseboard radiation, cabinet unit heaters) will be provided for the renovated 
and new fire department administration areas.  

New gas-fired radiant heating systems are proposed for the new apparatus bays, with one gas 
fired unit heater located at the doors for quick pick-up after door use during cold weather.  A new 
dedicated vehicle exhaust system (Plymovent) will be provided for the new apparatus bays.        

Air conditioning (including heat and ventilation) will be provided for the renovated and new fire 
department administration areas by ductless split system heat pumps (the use of heat pumps will 
allow heating of ventilation air during the winter). 

Exhaust systems with rooftop fans will be provided for the storage areas, toilet facilities and 
apparatus bays.  

A new commercial kitchen ventilation system with fire suppression will be provided.  

Standard residential/light commercial quality controls (thermostats and control valves) will be used 
throughout the facility. Timeclocks will be provided for control of general ventilation and toilet 
exhaust fans. A packaged boiler control system (Tekmar) will be provided to control the heating 
system operation and outside temperature reset.  
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Plumbing: 
· Existing System 

The existing facility is served by municipal water. A 1-1/2” water service currently enters the west 
wall of the existing basement. It appears that the water service comes off of Crandall Avenue and 
runs along the west side of the building.  
 
A 1-1/4” domestic cold water line branches off the water service downstream of the water meter 
and runs to the existing apparatus bay for topping off fire truck tanks.   
 
Domestic hot water for the fire department is produced by a 4500 watt electric hot water storage 
heater.   This unit is new and in very good condition. 
 
Existing bathroom plumbing fixtures are old, but in good condition.   Since new toilet facilities will 
be provided in the addition, we would recommend the existing fixtures be cleaned and retained. 
 
There is no grease removal device on the main sanitary line leaving the kitchen 
 

 
· Proposed System  

Toilet fixtures will be 1.6 gpf vitreous china floor-mount flushometer-type. Urinals will be 1.0 gpf 
vitreous china wall-mount type. As recommended by NFPA 1581, flush valves for toilets and 
urinals will be of the electronic type (battery powered). Lavatories will be vitreous china self-
rimming with electronic type (battery powered) faucet. 
 
Domestic cold water will be distributed to all plumbing fixtures. Domestic hot water will be 
generated from a 120-gallon indirect domestic water heater (heated from the boiler) located in the 
boiler room. Water supply temperature in the water heater will be maintained at a nominal 140°F. 
A master and local thermostatic mixing valves will be provided to prevent scalding. A hot water 
recirculation system will be provided to maintain hot water at the fixtures. Domestic water piping 
will be specified to be Type L copper. Hose bibs will be provided in the new apparatus bay. The 
existing 1-1/4” domestic cold water line that provides water for truck filling in the existing apparatus 
bay will be extended to provide truck filling stations in the new apparatus bay. A reduced pressure 
backflow preventer will be provided on this cold water line in the boiler room.  
 
New and existing plumbing fixtures will be connected to a new sanitary septic system. Floor drains 
in the new apparatus bay will pass through an exterior oil/water separator before connecting to the 
sewer (oil/water separator to be designed by the site engineer). Drainage and vent piping will be 
specified as PVC (Type DWV). 
 
New interior storm drainage with combination roof and overflow drains will be required in the new 
additions. Interior storm drainage and overflow drains will also be required in the existing 
administration wing on the west side of the building as this area will have higher roofs on each 
side. 

Compressed air outlets consisting of a ball valve and quick disconnect will be provided at 
convenient locations on the walls in the new apparatus bays for vehicle tire inflation and overhead 
for charging of vehicle air brakes.  If possible, this system will be connected to the existing air 
compressor, which will be relocated to the new apparatus bay.  Otherwise, a new compressor will 
be provided to serve this system. 
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Fire Protection: 
· A new dry pipe fire sprinkler system will be provided throughout the building. The administration 

areas will be designed for Light Hazard occupancy and the apparatus bays will be designed for 
Ordinary Group 1 occupancy.  Sprinklers will be required “over and under” (in ceiling and above 
ceiling) where spaces above the ceiling are combustible or greater than six feet in height. 

Electrical 
· Power 

1. Existing service and distribution:  The existing aerial electrical service is 200 amp, 120/240 
volt, single phase, 3 wire from pole mounted transformers and building mounted meter socket 
on the face of the building corner. The existing power distribution equipment is original to the 
building construction. There have been some additional load centers added in past years to 
serve some new and upgraded electrical loads, as well as the building service entrance 
configuration to accommodate the building generator. 

2. Proposed new service and distribution: The new service is estimated to be 400 amps at 208 
volts three phase 4 wire. This may require a pad mounted transformer. The new service is 
proposed to be underground from the pole to the transformer.  The new electrical service 
equipment will be located in the existing electric room in the basement level. New power and 
lighting panels will be provided in the basement, office area and apparatus bay area to serve 
required electrical loads.  Although some wiring may be retained and reused, it is anticipated 
that feeders and branch circuits will be new.   Electric feeds to remote garage buildings, which 
are being removed, will be taken back to the existing building.  

 Transient Voltage Surge Suppression (TVSS) will be provided on the main distribution panel 
and power panels. 

3. Wiring Method: All feeders for power panels and large branch circuits will be copper 
conductors in conduit. Exposed branch circuits and branch circuits on existing concrete walls 
and floors will be copper conductors installed in conduit.  

 Wiring method for branch circuits will be copper conductors in conduit above suspended 
ceilings with copper conductors in MC cable in new hollow wall partitions. 

4. Branch Circuits: Dedicated power will be provided for HVAC systems, owner provided 
equipment, and architect specified equipment and electrical system components. Convenience 
and dedicated receptacles will be provided throughout the facility for use of portable 
equipment, computers, and office equipment. 

5. Lightning Protection: The existing is not presently fitted with lightning protection.  A lightning 
protection system is not included for this expanded facility.   If desired, it could be included as 
an alternate bid if funds allow. 

· Emergency Power 
1. Existing emergency power:   Existing emergency power is provided from a 15 kw exterior pad 

mounted propane fueled emergency generator that serves the fire station’s 200 amp 1ph 3W 
service capacity. Existing unit is of marginal capacity and will not meet the new anticipated 
load. 

2. Proposed emergency power:  The existing generator is of marginal size for the new facility 
and, according to maintenance records, the generator appears to be approximately 15 years 
old.  We propose to provide a new pad mounted natural gas generator package for the fire 
station.  The estimated size on the new generator would be 100 kw with a 400 amp automatic 
transfer switch (ATS) to serve the full building with emergency power.  
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· Lighting 
It is proposed to replace all interior lighting with state-of-the-art energy efficient T8 fluorescent 
lamps with electronic ballast. Existing exit signs and existing emergency lighting does not have 
adequate coverage to meet current code. We propose to replace all exit signs and emergency 
lighting. 

General, exit, and emergency lighting system will be provided as part of the project. The lighting 
system will include fixtures, power (raceway and conductors) to the fixtures, occupancy sensors 
and lighting controls for interior and exterior lights. 

Task lighting specific to Owner function and needs are not included as part of this project. 

Lighting levels will be based upon IES recommended values for the type of area. Typical types of 
lighting levels are shown in the following table: 

Area Lighting Levels 
(Foot-candle) Lighting Fixture Type 

Office Areas 50 – 60 Recessed T8  Fluorescent 
Corridors, toilet rooms 30 Recessed T8  Fluorescent 
Apparatus Bays 50 – 65 Surface T5HO Fluorescent 

1. Wiring Method  
The interior wiring method for lighting will be the same as identified previously under Power. 

2. Type of Lighting 
The interior lighting will generally be recessed fluorescent lighting fixtures. 

The emergency lighting and exit signs will be designed with battery backup capability. The 
code requires that emergency lighting monitor the lighting branch circuit in the area of concern 
and power on upon loss of power. The use of batteries will be less expensive than providing 
control logic and equipment to utilize the generator for emergency lighting. Future 
maintenance will be much easier and less expensive as well. 

Emergency lighting and exit signs will be provided with 90 minutes of battery backup. 
Emergency lighting will generally be two head battery backup power supply connected to 
general lighting fixtures. Exit signs will be LED with battery backup.  

Exterior lighting will consist of building mounted metal halide fixtures and suitable pole 
mounted fixtures for parking lot lighting as required.  Building mounted fixtures at the exit 
doors for security, general illumination and emergency lighting shall be provided.  

3. Lighting Controls 
The general lighting control will be through wall-mounted switching and ceiling mounted low 
voltage occupancy sensors. The occupancy sensors utilize ultrasonic and infrared technology. 
The default operation will be automatic on/off function through the occupancy sensor with 
manual override off function with the switch. 

The lighting in the apparatus bays will be through ceiling mounted occupancy sensors 
dedicated to each light fixture or fixture group. This will allow the lighting to be turned on where 
needed automatically without the need to turn on the full apparatus bay lighting. 
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Exterior lighting will be controlled by an electronic time clock. The time clock will have the 
ability to control up to 8 separate circuits. This will allow the parking lot lighting, building 
mounted lighting, flagpole lighting and any sign lighting to have separate controls. The fixtures 
will turn on through preset time and photocell control and off at preset times. Other fixtures the 
owner wants to be controlled through a time schedule could also be connected to the time 
clock. 

· Fire Alarm System 
The existing “FCI” and “DIGITIZE” fire alarm systems have only a 4 zone capacity and are both 
non-compliant and antiquated. We propose to replace the existing main fire alarm control panel in 
its present location and replace the existing fire alarm system components with a fully addressable 
system and initiation devices.  The existing fire alarm system will be completely rewired new, and 
expanded into the addition with components included as follows: 

1. Initiation:  
Manual pull addressable stations in means of egress and every exit and supervisory signals 
from other systems such as the sprinkler system and HVAC duct smoke detection. 

2. Notification:  
Audible notification throughout the building with strobes per ADA requirements to notify 
occupants and municipal interface to fire department and/or a central station  

3. Control:  
When duct type smoke detectors are provided they will have LED/test stations and shut down 
the local HVAC system. 

The fire alarm system will also have carbon monoxide monitoring. 

· Telecommunications 
1. Telephone 

The existing aerial telephone entrance is on the exterior electrical service wall, enters the 
building and extends down to the boiler room in the basement.  This telephone service 
entrance will be removed and relocated to a new room in the basement level, as an 
underground service.  

The telephone service will have a dedicated backboard and punch down area. Interior wiring is 
home run from the outlet to the backboard by the electrical contractor. The telephone company 
will provide service to backboard inside conduit provided by this project. The telephone wiring 
will be specified as category 6. Dedicated 120-volt receptacles will be provided for use by the 
telephone equipment. Space will be available for the owner’s head end equipment. 

This project is not inclusive of the telephone equipment or telephone handsets. 

2. Data 
A dedicated floor mounted wiring rack will be located in the new “smart closet”. Data outlets 
will be provided throughout the building to facilitate network and Internet use. Interior wiring is 
home run from the outlet to the rack by the electrical contractor. The data wiring will be 
specified as category 6. Dedicated 120-volt receptacles will be provided for use by the network 
equipment. 

This project is not inclusive of any computer equipment. 
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3. Cable TV (CATV) 
A new cable TV entrance is proposed to enter the new “smart closet” or dedicated location in 
the existing basement. The installation will be coordinated with the cable TV Company. 

The service will have a dedicated backboard and punch down area. Interior wiring is home run 
from the outlet to the backboard by the electrical contractor. The Cable Company provides 
service to backboard inside conduit provided by this project. 

This project is not inclusive of any television related equipment. 

4. Wiring Method 
All wiring will be low voltage supported above suspended ceilings and open areas on a J-hook 
system. Any wiring installed in concealed locations or areas subject to damage will be installed 
in conduit. 

· Security System 
Conduit and/or junction boxes in concealed locations will be provided to accessible locations to 
facilitate installation (by others) of owner required security system.  
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COST ESTIMATES  
"Scheme A" – Addition & Alterations 
 

Narrative 
In preparing estimates for probable construction cost based on Schematic Design documents, our 
professional cost estimator and consultants based their assumptions on construction materials and 
quality of finishes typical for this building type and ones recently completed by The Lawrence 
Associates. The new addition is proposed to be a reinforced concrete slab on grade with concrete 
footings and foundations; and exterior walls composed of reinforced CMU back up; air space with 
three inches of rigid insulation and brick veneer on the exterior. Interior walls in the office and toilet 
areas will be steel stud with gypsum board and epoxy paint with ceramic tile floors and four foot high 
wainscot in the toilet rooms. The roof construction would be open-web steel joists, steel beams and 
steel columns with metal roof decking, rigid insulation and a single-ply EPDM roof with a minimum 
1/4” per foot pitch to roof drains. Removal and replacement of the existing roofing along with tapered 
insulation / crickets, flashings, roof drains and roofing accessories will also be a part of this project. 
The new roof will be designed and installed with provisions requiring a 20 year, edge-to-edge, no 
dollar limit bond from the roof manufacturer. 
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COST ESTIMATES 
"Scheme B" – New Construction 
 

Narrative 
Certainly there will be those who question whether it will be more economical to build a new building. 
After presenting Scheme "A" to the Renovation Committee on August 22, strong sentiment was 
expressed indicating a desire to consider demolishing the existing building and constructing a new 
facility on the existing site. Thus another option, Scheme "B", was designed, based on the original 
Space Needs Assessment and comments from Committee Members and Fire Chief. 
 
 In the adjacent town of Charlestown, the New Cross Mills Fire Station was completed in January 
2012 for a total cost of $2,186,000 (excluding land costs). Dividing this cost by the 9,620 square feet 
in that structure results in a per square foot cost of $227. Since this was bid nearly three years ago, 
our recommendation would be to utilize a per square foot cost of $250 for a new structure to replace 
the current Misquamicut Fire Station. Those assumptions were used to develop the Project Budget for 
Scheme "B". 
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SCHEMATIC DESIGN DRAWINGS 

Scheme "A" – Addition & Alterations 

· C-1: Site Plan – Scheme "A" 

· A-1: First Floor Plan – Scheme "A" 

· A-2: Exterior Elevation & Basement Floor Plan 

 

 
Scheme "B" – New Construction 

· C-2: Site Plan – Scheme "B" 

· B-1: First Floor Plan – Scheme "B" 

· B-2: Exterior Elevations & Mezzanine 
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