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1 Introduction and Executive Summary
The Town of Greenwich retained the Matrix Consulting Group to conduct an assessment
of the response time and analysis of resource deployment of the Fire Department. This
report focuses on the findings and recommendations related to that assessment and the
identification of opportunities for improvement. The study was conducted during the
winter/spring of 2020.
The scope of work for the study included the following elements:
•

Provide an analysis of the organizational structure of the fire
station locations and staffing assignments. Fully describe any
conditions and capabilities of each current fire station.

•

Provide an analysis of the assigned response area for each fire
station to include dispatch times to the identified key locations and
the furthest point of the response areas.

1

Approaches Utilized in This Phase of the Project

To understand and evaluate service level issues facing the Town, the project team
undertook an assessment of the Fire Department. The principal approaches utilized by
the project team in this study included, but were not limited to, the following:
•

Internal Interviews – Members of the project team were collectively interviewed
several executives, management, and supervisory staff of Greenwich, Fire
Department leadership, mutual aid partners, and command staff.

•

Data Collection – The projected team collected a wide variety of external and
internal data documenting the structure, operations and organization including:
o
o
o
o

Department staffing and scheduling.
Documentation reflecting operations management.
Numerous output data reflecting services provided.
Various other performance information.

These data were summarized in a ‘descriptive profile’ of the Fire Department,
which was reviewed by the staff of the Fire Department to ensure we had a factual
foundation for the study. This approach ensured the project team had an
appropriate understanding of the department.
•

Analysis – To provide a foundation for improvement opportunities, the project team
analyzed the collected data and reviewed interview notes to provide a foundation for
Matrix Consulting Group
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opportunities to improve the emergency services system.
Collectively, these steps were intended to provide the Matrix project team with a full
understanding of the current methods of service delivery by the Greenwich Fire
Department, its operations, and the environment in which services are provided. This
approach is further intended to ensure that all participants have had opportunities for input
into the study process.

2

Executive Summary

The Greenwich Fire Department provides fire prevention, suppression, and rescue
services to the Town of Greenwich which covers approximately 48 square miles. This is
accomplished using combination of volunteer and career staff from seven fire stations in
the Town and one just outside the Town border.
Establishing community standards provides a guiding document for the fire protection
system within the Town. There are four nationally recognized models to use in the design
of the community standards, all of which provide background information for use by the
community. Some of the models provide a one-size fits-all approach and others do not
provide enough background to fit all the various scenarios within a community. It is
ultimately the decision of the community to determine the level of service from the fire
protection system. Among factors to include in these decisions is the population density,
roadway network, financial resources to support the system, physical resources, and the
level of service desired.
As with any organization, there are opportunities to improve the services provided to the
Town. As the authority having jurisdiction (AHJ) the Town should provide an
organizational statement establishing the levels of service the fire protection system will
provide. Establishing an organizational statement that identifies the desired level of
service not only provides the residents with the level of service they should expect but
also provides a map for improvement to the fire protection system and guidance for any
expansion. A one-size fits all approach does not address the issues within the various
areas. This organizational statement can use any of the sections from the National Fire
Protection Association (NFPA) standards, Center for Public Safety Excellence (CPSE)
guidelines, or the Insurance Services Office (ISO) documentation as a basis for the levels
of service and performance objectives.
Distribution and concentration of resources can be improved with changes to the
operations of the Fire Department and adding resources to the Round Hill area. One issue
is the response to calls outside the normal response district. While these responses are

Matrix Consulting Group
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necessary with some types of calls, other calls can be handled with a single company.
Changes to the response matrix will allow resources to be available to respond to calls in
the response area of the station reducing the travel time. Adding resources to the Round
Hill station will improve the response time to the northern section of the town and add
additional personnel improving the concentration of resources for the area.
Call processing and turnout time are two components of the response time continuum
that are controllable. Reducing these time components will reduce the overall response
time to emergency calls for service.

3

Summary of Findings

The following table provides a summary of findings and recommendations made in this
report. The report itself should be reviewed to understand the factual basis behind each
recommendation as well as the analysis leading to each recommendation.

Matrix Consulting Group
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Table 1: Summary of Findings
Finding

Recommendation

Page
Number

Fiscal
Impact

The Town of Greenwich would
benefit from adopting an
organizational statement outlining
the expected response from the
fire department.

The Town should adopt an
organizational statement for the fire
protection system that outlines
response time expectations, staffing,
response capabilities, and to provide
guidance for any future expansion of
the fire department.

93

None

Call Processing performance
objectives should be set for the
Dispatch Center.

In conjunction with the organizational
statement, establish call processing
benchmarks for the dispatch center of
60 seconds as outlined in NFPA 1221
Standard for the Installation,
Maintenance and Use of Emergency
Services Communications Systems
including calls answered and call
processing performance objectives.

93

None

The performance of call
processing times should be
continually monitored and reported
to show performance vs.
objectives.

Require the dispatch center to provide
monthly statistical reports to the Town
Administration which analyzes their
performance as compared to the
established benchmark performance
objectives.

94

None

Turnout time performance
objectives should be set based for
staffed apparatus.

In conjunction with the organizational
statement, formally establish a
benchmark performance objective
turnout time of 80 seconds or less
90% of the time for emergency calls
for service for all staffed apparatus.

97

None

Improvements to the
communications system is
necessary to electronically capture
the appropriate time stamp.

Make improvements to the
communications system between
dispatch and fire units to enhance the
connectivity of the mobile data
terminals (MDT) and allow for
appropriate communications and
information transfer.

97

None

Matrix Consulting Group
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Table 1: Summary of Findings
Finding

Recommendation

Page
Number

Fiscal
Impact

The Dispatch Center policies and
procedures to be reviewed and
updated to ensure the processes
are adequate.

Review dispatch center procedures
and processes and revise, as
necessary, to assure that these
procedures and processes are
adequate for capturing the time
stamps.

97

None

Using performance objectives as a
part of the goals and objectives
will aid in accountability for
improvement.

Incorporate benchmark performance
objectives in the yearly goals of
dispatch staff and station command
staff and provide feedback in their
yearly review.

97

None

The performance of turnout times
should be continually monitored
and reported to show performance
vs. objectives.

Prepare monthly statistical reports to
the Town Administration analyzing
turnout time performance as
compared to the established
benchmark performance objectives.

97

None

Use prior years’ data on an annual
basis to analyze and evaluate
improvements to the response
time of the fire department.

Prepare an annual report on turnout
times using the preceding five years
of data to illustrate changes in the
baseline performance and to address
modifications that may be needed to
improve the overall baseline
performance.

97

None

107

None

Adjustments to the response
matrix of the fire department will
reduce the number of apparatus
responding, maintain system
integrity, and limit the over
response to calls for service.

Matrix Consulting Group

The response matrix should be
adjusted to move the following minor
alarms from a two Engine Company
response to a single Engine Company
response.
•
•
•
•
•
•
•

CO Alarm (Contact and no
symptoms)
Report of an explosion heard
Odor of gas outside
Helicopter landing
Investigation no fire
Unauthorized burning
Wires or pole down/burning
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Table 1: Summary of Findings
Finding

False fire alarm activations not
only increase the number of
unnecessary responses but also
increases the cost of the fire
department operations.

As a part of the organizational
statement, establishing travel time
baseline performance objectives
not only provides direction the
personnel and Town
Administration but also to the
residents of the Town.

The Round Hill Station should be
renovated to have the capability of
housing career staff.

Matrix Consulting Group

Recommendation

Page
Number

Fiscal
Impact

The response matrix should be
adjusted to move commercial fire
alarm activations to a single engine
company and a truck company
response.

107

None

The existing false alarm ordinance
should be actively enforced to
reinforce to the building owner the
need for proper maintenance.

107

None

The Town should consider increasing
the false alarm fees for repeat
offenders to recover the cost of the
response by the Fire Department.

107

Increase
in
collected
fees

In conjunction with the organizational
statement, formally establish a
baseline performance objective for
travel time of 6 minutes or less 90%
of the time for the first arriving
resource for emergency calls for
service in the urban zone with a
benchmark performance objective of
4 minutes or less 90% of the time for
the first arriving resource for
emergency calls for service.

108

None

In conjunction with the organizational
statement, formally establish a
baseline performance objective for
travel time of 9 minutes or less 90%
of the time for the first arriving
resource for emergency calls for
service in the rural zone and
maintaining a benchmark
performance objective of 10 minutes
or less 90% of the time for the first
arriving resource for emergency calls
for service.

108

None

Replace the Round Hill station to
house career personnel at a cost of
approximately $5.08 million.

119

$5.08
million
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Table 1: Summary of Findings
Finding

Recommendation

Page
Number

Fiscal
Impact

There is an increased total
response time in the northern area
of the Town and a lack of
personnel to create an effective
response force in a timely manner.

Add a career staffed engine company
to the Round Hill station once the
renovation is complete to improve the
overall response time and personnel
concentration to the northern areas of
the Town.

119

Future
personnel
cost once
the Round
Hill
Station is
completed

Once the Round Hill Station is
staffed, the response districts
should be realigned to ensure the
closest resource is dispatched.

With the addition of the Round Hill
station career staffing, adjust the
station districts to align better with the
responses to emergency calls for
service and improve the overall
response time.

119

None

For a long-term strategy, another
station to the north of the central
business district may be
necessary with increases to
population density and calls for
service.

As a long-term strategy to reduce
response time, the Town should
consider adding a fire station to the
north of the Central Fire Station and
Cos Cob Fire Station.

121

None

Using an online training program
will allow the career stations to
remain in their respective districts
and the volunteer staff to acquire
needed training from home.

The Fire Department should invest in
an online training program to provide
a more consistent delivery of training
for career and volunteer personnel
and keep companies in their
respective districts more often.

123

$20,000

Utilizing free resources available
for training opportunities from the
National Fire Academy will
enhance the training efforts.

The Fire Department should take
advantage of the free online courses
and programs offered by the National
Fire Academy.

123

None

Using the online training programs
will allow for the practical sessions
to be more focused and can occur
at different times to accommodate
all personnel.

The Fire Department should schedule
practical training sessions at various
times of the day and day of the week
to include all personnel (career and
volunteer) when possible.

124

None
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Area and Financial Overview of the Greenwich Fire
Department

This chapter provides an overview of the general characteristics of Greenwich, a
demographic profile of the Town, and an overview of the revenue/expenditures of the
Greenwich Fire Department (GDF), and the organizational structure and governance of
the GFD.

1
1.

Background and Overview
Area Characteristics of Greenwich

Greenwich is a coastal town in the southwestern section of Connecticut along the Long
Island Sound. Interstate 95 transverses the town along the southern edge from the border
with New York and north into Stamford, Connecticut. The Merritt Parkway runs through
the middle sections of the Town. This limited access roadway also runs on an east/west
path from Stamford to the New York border. The Town is approximately 67 square miles
of which 19 square miles is water and 48 square miles is land.
2.

Demographic Profile of Greenwich

According to the United States Census Bureau, in 2018 the Town’s population is
estimated as having 62,574 residents, which translates to approximately 1,303 people
per square mile.
Table 2 summarizes the demographic profile of Greenwich and changes occurring to that
population since the 2000 Census.

Table 2: Greenwich Demographics
United States Census Bureau
Estimated Greenwich Population
Median Age
Children Under Age 5
Children Ages 5 to 19 years
Persons Age 20 to 59 years
Persons Age 60 and Over
Families in Poverty
Civilian Labor Force Unemployed
Median Household Income

Matrix Consulting Group

2000

2010

2018

61,101
40.2
7.0%
19.7%
52.7%
20.7%
2.5%
2.1%
$99,086

61,171
42.8
6.1%
22.3%
49.4%
22.2%
2.5%
3.6%
$124,958

62,574
42.9
5.8%
21.8%
49.5%
22.8%
4.8%
3.2%
$142,819
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According to US Census Bureau data, the population of Greenwich in 2010 was 61,171
individuals. The US Census Bureau estimates an increase of 1,473 residents as of 2018.
It is estimated that there has been a 3.2 percent point decline in the 20 to 59 age group
while the over 60 age group has increased by approximately 2.1 percent point. This
change has resulted in an increase in the estimated median age by 2.7 years from 40.2
to 42.9.
Figure 1 provides a view of population density by census tract based on 2010 census
data.

Matrix Consulting Group
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Figure 1: Population Density

The higher population densities are in the coastal areas in the southern sections of the
Town. The higher population densities also extend south along the borders with New York
Matrix Consulting Group
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and north toward Stamford. To the northern sections of the Town the population density
is less with larger homes located on larger lots.

2

Financial Resources Relating to the Greenwich Fire Department

The financial resources of the Town include, but are not limited to, property taxes, licenses
and permits, and charges for services. Property taxes represent approximately 88% of
the total revenue sources.
1.

Greenwich Fire Department Revenue

There are some revenues directly attributable to the GFD as illustrated in Table 3.
Table 3: Greenwich Fire Department Revenues

Explosive Permits
Photocopy (Reports, etc.)
Petty Cash
Gifts
Special Events
Refunds of Expenditures
Sale of Assets
Total Fire Dept. Revenues

FY2015
Actual

FY2016
Actual

FY2017
Actual

FY2018
Actual

FY2019
Actual

FY2020
Budget

$1,440
$226
$0
$0
$0
$0
$11,577
$13,243

$1,086
$148
$0
$0
$0
$0
$0
$1,234

$1,800
$321
$0
$0
$0
$7,600
$33,451
$43,172

$1,800
$106
$75
$10,000
$23,285
$0
$0
$35,266

$2,280
$0
$0
$0
$20,710
$0
$0
$22,990

$2,000
$0
$0
$0
$20,000
$0
$0
$22,000

As Table 3 illustrates, special events have become a large part of the revenue directly
related to the Fire Department and represented approximately 90% of their revenue in
the FY 2020 budget.
2.

Expenditures

Table 4 illustrates the expenditures for the GFD.

Matrix Consulting Group
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Table 4: Greenwich Fire Department Expenditures
FY2015
Actual
Personnel Services
Other Services
Supplies and Materials
Maintenance
External Entities
Total Operating
Expenditures

FY2016
Actual

FY2017
Actual

FY2018
Actual

FY2019
Actual

FY2020
Budget

$11,946,018 $12,435,369 $12,247,849 $13,121,664 $13,022,147 $13,469,841
$1,222,895
$1,188,651
$1,189,097
$1,254,383
$1,382,144
$1,420,434
$379,422
$399,384
$358,912
$312,020
$323,345
$268,206
$141,547
$137,961
$91,006
$93,229
$122,927
$143,450
$250,048
$213,004
$217,804
$218,269
$224,236
$239,360
$13,939,930 $14,374,369 $14,104,668 $14,999,565 $15,074,799 $15,541,291

As shown in Table 4, salaries and benefits for the Fire Department are the largest
expenditure for the Greenwich Fire Department, accounting for approximately 86.6% of
expenditures in FY 2020.

Matrix Consulting Group
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3 Fire Rescue Services
This chapter provides an overview of the Greenwich Fire Department including an
overview of the organization of the department, the resources available to the Town and
a historical review of the workload of the Fire and EMS Department.

1

Organization

The Greenwich Fire Department (GFD) provides fire suppression, fire prevention,
hazardous materials response, and technical rescue services to the Town. Services are
provided through a combination of career and volunteer personnel.
In the early history of the GFD fire suppression services were provided using the volunteer
fire companies located throughout the Town. Each of these companies provided services
based on the location of their respective stations with fire officers in charge of their
respective companies and crews. Career personnel were added as the Town grew and
demand for services increased.
Today the GFD operates from five combination stations, one all-volunteer station, and
one all-career station. There is an eighth station in Banksville New York that provides
automatic aid to the northern section of the Town primarily for water supply.
The First Selectman of the Town of Greenwich serves as the Fire Commissioner. The
Fire Chief reports directly to the First Selectman. Figure 2 provides an overview of the
organizational structure of the GFD.

Matrix Consulting Group

Page 13

Response Time Report

GREENWICH, CONNECTICUT

Figure 2: Greenwich Fire Department Organization Chart
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Workload and Activities

The GFD responds to both emergency and non-emergency calls for service. The data
was extracted from the records management system of the Fire Department and
computer-aided dispatch (CAD) data from the dispatch center. Table 5 provides a
summary of the activities of the department grouped by the type of response to calls for
service.
Table 5: Calls for Service by Type

Still Alarm
Mutual Aid
Single Company Responses
Minor Alarm
Minor Hazardous Materials
One and One
Motor Vehicle Accident w/Injuries
General Alarm
Two Company Responses
Airport
Ice/Cold Water rescue
Major Motor Vehicle Accident
Three Company Responses
Box Alarm
Confirmed Working Fie
Major Hazardous Materials
Reported Structure Fire
Technical Rescue
Four or More Company Responses
Total Calls for Service

2015

2016

2017

2018

2019

Total

Pct.

760
0
760

845
0
845

982
3
985

1,367
2
1,369

906
0
906

4,860
5
4,865

23.2%
0.0%
23.2%

1,627
17
52
512
3
2,211

1,730
11
52
576
2
2,371

1,412
25
50
558
2
2,047

1,535
12
59
400
0
2,006

1,567
8
124
439
1
2,139

7,871
73
337
2,485
8
10,774

37.5%
0.3%
1.6%
11.8%
0.0%
51.4%

1
3
2
6

0
4
3
7

2
1
3
6

1
2
3
6

0
1
3
4

4
11
14
29

0.0%
0.1%
0.1%
0.1%

1,030
13
2
20
5
1,070

1,046
11
0
16
7
1,080

1,005
8
0
8
2
1,023

1,045
11
0
19
2
1,077

1,020
8
0
25
3
1,056

5,146
51
2
88
19
5,306

24.5%
0.2%
0.0%
0.4%
0.1%
25.3%

4,047

4,303

4,061

4,458

4,105

20,974

As noted in Table 5, two-company responses account for approximately 51.4% of the call
volume. These calls include, but are not limited to, brush fires, residential fire alarm
activations, vehicle fires, elevator rescues, and minor hazardous materials incidents. Four
or more company responses include commercial fire alarm activations, chimney fires,
vehicle fires with exposures, all structure fires, and special risk responses. These calls
accounted for approximately 25.3% of the call volume.

Matrix Consulting Group
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Figure 3 displays the total number of calls for service handled by the Department by each
hour and day of the week for the past three years based on the CAD data provided from
the dispatch center. Both emergency and non-emergency calls were included to provide
an overall view of the service demands of the Greenwich Fire Department.
Figure 3: Calls for Service by Hour and Weekday
Hour

Sun

Mon

Tue

Wed

Thu

Fri

Sat

12am
1am
2am
3am

8pm
9pm
10pm
11pm

61
63
48
38
35
41
59
65
110
117
158
152
151
171
175
141
156
146
163
132
122
85
89
62

57
28
32
33
31
36
69
110
177
181
201
211
190
205
190
173
206
194
186
164
116
88
78
56

55
33
33
33
38
46
71
106
177
184
210
206
191
199
225
235
219
229
200
150
136
90
83
68

34
43
30
31
29
34
70
115
172
177
201
197
200
206
229
197
201
206
181
161
93
125
72
80

58
41
41
29
38
38
63
136
153
177
205
198
162
202
207
182
191
203
165
156
157
102
107
79

56
41
34
30
39
39
65
93
144
176
183
207
198
239
242
235
203
190
179
166
135
101
93
69

62
61
33
31
45
43
43
104
130
156
198
180
156
177
201
211
161
182
153
144
119
122
86
76

383
310
251
225
255
277
440
729
1,063
1,168
1,356
1,351
1,248
1,399
1,469
1,374
1,337
1,350
1,227
1,073
878
713
608
490

Total

2,540

3,012

3,217

3,084

3,090

3,157

2,874

20,974

4am
5am
6am
7am
8am
9am
10am
11am
12pm
1pm
2pm
3pm
4pm
5pm
6pm
7pm

Total

As illustrated in Figure 3, calls for service varied by time of day and day of the week.
Based on the data, the call volume appears to be heaviest from mid-morning through the
6 pm hour. The call volume also appears to be heavier in the middle of the normal work
week with Friday being the busiest day of the week. The busiest time of the day appears
to be the 2 pm hour with the slowest hour being 3 am.

Matrix Consulting Group
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Figure 4 further illustrates the calls for service by hour of the day.

Figure 4: Calls for Service by Hour of the Day
1,600
1,400
1,200
1,000
800
600
400
200
0
12a

3a

6a

9a

12p

3p

6p

9p

As illustrated in Figure 4, calls appear to increase at the 10 am hour peaking at the 2 pm
hour and remain steady throughout the day between the 10 am hour and 6 pm hour. The
calls appear to begin to decline at the 7 pm hour with 3 am being the slowest hour of the
day.

Matrix Consulting Group
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Figure 5 illustrates the call for service demand using GIS technology to outline where
many of the calls are occurring.
Figure 5: Calls for Service

Matrix Consulting Group
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Higher call volumes are found along the coastal area in the southern section of the Town.
This also follows the I-95 corridor that transcends the Town and coincides with the
population density in the previous sections.

3

Physical Resources

Service to the Town of Greenwich is provided from seven fire stations in the Town and
an eighth station located in Banksville, NY. Figure 6 illustrates the locations of those eight
fire stations.

Matrix Consulting Group

Page 19

Response Time Report

GREENWICH, CONNECTICUT

Figure 6: Station Locations

Five of the stations in the fire protection system have a combined career and volunteer
staffing component. The Round Hill Station is an all-volunteer station and the North Street
station is an all career station.

Matrix Consulting Group
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The Banksville Fire Department is physically located in New York and provides automatic
aid into the Town primarily for water supply. The Town does provide some financial
resources to the department for their response into the northeast section of the Town.
The career staff operate on 24 hours on and 72 hours off schedule resulting in a 4-platoon
system with an average 42-hour work week. Career staffed apparatus have a minimum
staffing of one Lieutenant and two Firefighters. This results in each of the four shifts to
have a minimum staffing of 21 personnel on the apparatus and a Deputy Chief for a
minimum staffing of 22 personnel per shift. For the volunteer component the number of
volunteer personnel is dependent on the recruitment and retention efforts of the Town in
conjunction with the volunteer companies. Tables 6 through 13 illustrate the stations and
staffing in the GFD fire protection system.
Table 6: Greenwich Fire Department
Central Station
Description
of Use
Apparatus
Space
Assigned
Apparatus

15 Havemeyer Place
This station serves as the central station in Greenwich providing service to the central core of
the Town. It also houses the administrative offices of the Fire Department.
Volunteer
5
Four bays deep enough for two apparatus.
Members:
Minimum
Unit ID
Year Description
Type
Staffing
Engine 1
2018 Pierce Dash
Type 1 Engine
3
Truck 1
2018 Pierce Arrow XT
Aerial Platform
3
Engine 11
2004 Pierce Dash
Reserve Engine
Squad 1
2012 International Durastar
Squad/Air Cascade
Volunteer
Special Operations
2004 E-One Cyclone II
HazMat Command
Car 3
2016 Tahoe
Command
1

Matrix Consulting Group

Page 21

Response Time Report

GREENWICH, CONNECTICUT

Table 7: Greenwich Fire Department
Cos Cob Station
200 Post Road
This station serves the east central section of the Town known as the Cos Cob area utilizing
Description
career and volunteer staffing. This station has a Fire Police component with 19 volunteer
of Use
members.
Volunteer
Apparatus
12
Three bays with two drive through bays
Members:
Space
Minimum
Assigned
Unit ID
Year Description
Type
Staffing
Apparatus
Engine 2
Engine 21
Patrol 2
Squad 2
Tanker 2
Utility 2
Chief 201V
Haz Mat Trailer

2009
2003
2004
2007
2012
2015
2010
1994

Pierce Velocity
KME Excel
Pierce Enforcer
Ford F-550
Peterbilt 388-T
Dodge Ram 5500
Chevrolet Tahoe
Haulmark

Type 1 Engine
Type 1 Engine
Rescue/Patrol
Squad
Water Tender
Squad
Command
Haz Mat Support

3
Volunteer
Volunteer
Volunteer
Volunteer
Volunteer
Volunteer

Table 8: Greenwich Fire Department
Byram Station
Description
of Use
Apparatus
Space
Assigned
Apparatus

266 Delavan Avenue
This station provides service to the far southern section of the Town known as the Byram area.
This station is currently being completely renovated.
Volunteer
Members:

Four bays

10

Unit ID

Year

Description

Type

Minimum
Staffing

Engine 3
Engine 31
Utility 3
Squad 3

2018
1998
2003
2012

Pierce Dash
E-One Cyclone II
Ford F-350
Ford F-350

Type 1 Engine
Reserve Engine
Squad
Squad

3
Volunteer
Volunteer
Volunteer
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Table 9: Greenwich Fire Department
Glenville Station
Description
of Use
Apparatus
Space
Assigned
Apparatus

266 Glenville Road

This facility provides service to the Glenville area of the Town that includes the far western
edges of the Town abutting New York utilizing career and volunteer personnel.
Volunteer
Five bays
28
Members:
Minimum
Unit ID
Year Description
Type
Staffing
Engine 4
Engine 41
Ladder 4
Squad 4
Car 41
Utility 4
Antique 4

2014
2007
2001
2018
2000
2009
1965

Seagrave Marauder II
Pierce Dash
Pierce Dash
Ford F-550
Ford Excursion
Ford F-550
Maxim F Series

Type 1 Engine
Type 1 Engine
Aerial Ladder
Type 6 Engine
Support
Squad
Antique Engine

3
Volunteer
Volunteer
Volunteer
Volunteer
Volunteer

Table 10: Greenwich Fire Department
Old Greenwich (Sound Beach) Station
Description
of Use
Apparatus
Space
Assigned
Apparatus

207 Sound Beach Avenue

This facility provides service to the south east sections of the Town known as Old Greenwich. It
also serves as the technical rescue station utilizing career and volunteer personnel.
Volunteer
Five bays, three drive through bays
24
Members:
Minimum
Unit ID
Year Description
Type
Staffing
Engine 5
Ladder 5
Engine 51
Rescue 5
Rescue 51
Squad 5
TAC 5
Chief 501
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2018
2001
2005
2010
1995
2007
1996
2019

Pierce Dash
Pierce Dash
E-One Cyclone II
Pierce Velocity
E-One Ford LN9000
Ford F-550
Stuart Stevens Deuce & 1/2
Chevrolet Tahoe

Type 1 Engine
Aerial Ladder
Type 1 Engine
Heavy Rescue
Heavy Rescue
Squad
Utility/LMTV
Command

3
Volunteer
Volunteer
Volunteer
Volunteer
Volunteer
Volunteer
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Table 11: Greenwich Fire Department
Round Hill Station
Description
of Use
Apparatus
Space
Assigned
Apparatus

166 West Old Mill Road

This station is an all-volunteer staffed facility that provides service to the north sections of the
Town with the Glenville, North Street, and Banksville Stations providing support.
Volunteer
11
Two Bay drive through
Members:
Minimum
Unit ID
Year Description
Type
Staffing
Engine 62
Squad 6
Tanker 6

2010
2005
2000

KME Century 2000
Ford F-550
Peterbilt 378

Type 1 Engine
Squad
Water Tender

Volunteer
Volunteer
Volunteer

Table 12: Greenwich Fire Department
North Street Station
Description
of Use
Apparatus
Space
Assigned
Apparatus

669 North Street

This station provides service the north east sections of the Town. It is staffed with all career
personnel.
Volunteer
Members:

Two bays
Unit ID

Year

Description

Type

Engine 8

2014

Seagrave Marauder II

Type 1 Engine

0
Minimum
Staffing
3

Table 13: Banksville Fire Department
Banksville Station
Description
of Use
Apparatus
Space
Assigned
Apparatus

33 Banksville/Greenwich Road

This station is located just outside the Town Limits and provides water supply support to the
north east sections of the Town. It is an all-volunteer organization.
Volunteer
Five bays, three drive through bays
23
Members:
Minimum
Unit ID
Year Description
Type
Staffing
Engine 71
Engine 72
Engine 73
Mini-Attack 7
Rescue 7
Tanker 17
Tanker 7
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2001
2007
1984
2008
1996
1989
2011

KME Excel
KME Predator
Mack MC
Ford F350
Freightliner FL70
Mack R Model
Mack GU713

Type 1 Engine
Type 1 Engine
Type 1 Engine
Support
Heavy Rescue
Water Tender
Water Tender

Volunteer
Volunteer
Volunteer
Volunteer
Volunteer
Volunteer
Volunteer
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Essential Services
Automatic and Mutual Aid

As noted previously, Banksville Fire Department is chartered as a Greenwich Fire
Company and provides automatic aid to the northeast area of the Town. The northeast
area lacks a public water supply system and Banksville provides additional water supply
resources with their response. Stamford is a municipal department and will provide mutual
aid as requested although there is no written agreement with Stamford. Port Chester and
Armonk are also available for mutual aid but are not used on a regular basis.
2.

Office of the Fire Marshal

The Office of the Fire Marshal is responsible for several functions, including: Plan Review,
Inspections, Fire Investigations, and Public Education. The Office is led by the Fire
Marshal who is assisted by four (4) Deputy Fire Marshals. All personnel in the Office are
certified as inspectors and fire investigations after attending the Connecticut Fire
Academy. Continuing education requirements are 90 hours over a 3-year period.
Table 14 illustrates the inspection schedule for life safety code enforcement inspections
for the division:
Table 14: Inspection Schedule
Occupancy
Inspection Frequency
Multi-Family (3+)
Annual
Day Care Center
Annual
Medical Facilities
Annual
Liquor Licenses
Annual
Public/Private Schools
Annual
Assembly
Annual
Restaurants
Annual
General Business
3 Years

As illustrated in Table 14, the majority of occupancies are inspected annually with the
exception of general businesses and offices, which are inspected on a 3-year rotation.
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Table 15 illustrates the number of inspections and other duties performed by the Office
of the Fire Marshal from 2017 - 2019:
Table 15: Fire Prevention Workload
Activity
2017 2018 2019 3-Year Total
Certificate of Occupancy Inspection
Temporary CO Inspection
General Inspection
Liquor License Inspection
Plan Review
Public Education Event

87
13
111
75
164
26

82
11
48
76
204
24

97
15
163
74
219
23

266
39
322
225
587
73

It should be noted that public education by the GFD are focused on Kindergarten and first
grade students in both private and public schools. The education is taught by an off-duty
engine company working overtime to ensure calls for service do not interrupt the classes.
Per State of Connecticut laws, all fires are investigated to determine the cause and origin
of the Fire.
3.

Training

The GFD has a Training Division that is responsible for coordinating the training of all
career and volunteer personnel in the Department. The Division utilizes the Fire Training
Center, Connecticut Fire Academy, and classroom space at the Central Fire Station to
offer training to personnel. The Division is led by the Deputy Chief of Training. He is
supported by the Training Lieutenant and six (6) volunteer training officers. The following
are the types of courses offered by the Training Division.
•
•
•
•
•
•
•
•
•

Firefighter I and II
Hazardous Material Technician and Operations
Recruit Training School
Trench Rescue, Confined Space and Rope Rescue Technician
Emergency Medical Technician Recertification
Emergency Medical Responder Recertification
Rapid Intervention Team (RIT)
Fireground Emergency Mayday Procedures
Fire Fighter Safety and Survival
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4 Community Risk Assessment
Risk is defined as the possibility of loss or injury or unwelcome adverse circumstance or
event. Communities generally look for ways to reduce the effects of these unwanted
events through mitigation efforts put in place prior to an emergency and using services
such as law enforcement, public works, and fire and emergency medical services to
provide assistance during emergencies.

1

Risk Factors and Categories

Determining the fire and non-fire risks in a community provides a foundation with which
to develop resource deployment strategies to reduce the effects of the unwanted events
or circumstances. There are three primary components used in the conduct of a risk
assessment.
•

Identification – This asks what the hazards are faced by the community.

•

Probability – Which is the likelihood that an unwanted event will occur within a
given period of time. Events that occur daily is highly probable while those that
occur annually are less likely.

•

Consequence – The measure of disparate outcome that can be defined by loss of
life, loss of property and loss of historic values.

•

Occupancy Risk – An assessment of the built upon area and the types of structures
in the area, their occupancies, and any special risks that may be present.
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Figure 7: Probability and Consequences
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Figure 7 illustrates the correlation between the probability of occurrence and
consequences of that occurrence. The result of this graph then allows for the identification
of the hazard class. The four hazard classes are defined as Maximum, High,
Moderate/Typical, and Remote Isolated Rural Risks and are briefly described below:
1.

Maximum Risk

An area classified as maximum risk is defined as being of substantial size and which
contains properties presenting a high risk of life loss, loss of economic value to the
community, or large loss damage to property if destroyed. Such areas would ordinarily be
the highest fire flow areas and have a high probability of events. The structures within
them may lack built in fire protection features and may contain occupants not capable of
self-preservation. Maximum risk areas include the following:
•

Major shopping and business centers, large department stores, shopping malls,
multi-story hotels, and office properties.

•

Concentrations of high risk industrial and commercial properties including
hazardous materials facilities.

•

Concentrations of theaters, cinemas, clubs, dance halls, bars, and other areas with
potential for large life loss.

•

Occupancies with occupants that may require assistance such as non-ambulatory
or restrained persons (i.e., nursing homes and hospitals).
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•

Any occupancy over 10,000 square feet without built-in fire protection.

•

Emergency medical, rescue, special operations incidents requiring multiple
alarms.

Maximum risks frequently impact a fire department’s needs for multiple alarm capability
and an adequate assessment of its ability to concentrate resources. Failure to identify
these risks often results in the inability to effectively control these incidents.
2.

High Risk

A high-risk area is defined as one that contains properties or hazards presenting a
substantial risk of life loss, s severe financial impact on the community, or unusual
potential damage to property if there is a fire and has a low probability of events.
Examples of such areas include the following:
•

Strip shopping centers and business centers not exceeding two stories.

•

Concentrated areas of revenue generating properties or high job loss to the
community if the business is lost.

•

Infrastructure facilities such as schools, Town, county, state, and federal facilities.

•

Properties deemed to be of historical value to the community.

•

Any building with life safety and fire load beyond the reach of pre-connected hose
lines (typically 200 feet).

•

Concentrated areas of single-or two-story multi-family dwellings.

•

Any occupancy over 10,000 square feet with built-in fire protection not classified
as a maximum risk.

•

Emergency medical, rescue, special operations incidents requiring a first alarm
assignment.

Matrix Consulting Group

Page 29

Response Time Report

3.

GREENWICH, CONNECTICUT

Moderate/Typical Risk

An area is classified as a moderate fire risk when it contains built up areas of average
size and the risk of life loss or damage to property if there is a fire in single occupancy is
usually limited to the occupants. In certain areas such as small apartment complexes, the
risk of death or injury may be relatively high. Concentrations of property may vary, but
generally will be of limited extent. Probability of fire events are high along with frequent,
routine non-fire risks resulting in a service demand other than fire. Examples of moderate
risk areas include the following:
•

Developments of generally detached single family housing.

•

Apartments with pre-connected hose line access (typically 200 feet or less).

•

Industrial or commercial buildings under 5,000 square feet without built-in fire
protection.

•

Emergency medical, rescue, special operations incidents requiring three units or
less.

These risks are often the greatest factor in the distribution of fire stations to ensure fair
and equitable access to initial attack capability.
4.

Remote Isolated Rural Risks

Areas may be classified as remote rural risks if they are isolated from any centers of
population and contain few buildings. There is a low probability of events and low
consequences. Examples include the following:
•

Rural land with minimal structure.

•

Recreational areas.

2

Natural Hazard Assessment

In January 2019, the State of Connecticut published a Natural Hazards Mitigation Plan
that incorporated Fairfield County and the Town of Greenwich. Several state agencies
were involved in the development of this document including the Department of
Emergency Services and Public Protection, Division of Emergency Management and
Homeland Security, and the Department of energy and Environmental Protection. Table
16 identifies ten hazards and their hazard rankings for Fairfield County.
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Table 16: Natural Hazards
Hazard

Hazard Rank

Flood Hazard
Winter Weather
Thunderstorm
Tornado
Tropical Cyclone
Sea Level Rise
Dam Failure
Earthquake
Wildland Fire
Drought
Overall Ranking

High
High
High
High
Medium-High
Medium-High
Medium
Medium
Medium-Low
Medium-Low
High

The rankings are based on population density, annualized events, annualized damages,
previous events, level of local hazard concerns, geographic extent, and critical
infrastructure.
One of the larger threats to the Town is coastal flooding that may occur through
nor’easters, tropical storms or cyclones that travel up the east coast from the south and
sea level rise. Figure 8 illustrates the areas within the Town that are likely to be affected
during these events.
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Figure 8: Flood Zones
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Transportation Hazards
Roadway Network

The Town of Greenwich has two major highways that transect it, I-95 and the Merritt
Parkway. I-684 is another major highway, although there is no access to this route from
the Town. US-1 also runs parallel to I-95 in the coastal area. Data from the Connecticut
Department of Transportation for 2017 indicates the I-95 corridor has between 116,000
and 137,000 vehicles a day traveling through the town. For US-1 the range of vehicular
traffic is estimated at being from 15,700 to 25,300 vehicles per day. In the northern section
of Town, the Merritt Parkway carries an estimated 48,300 to 57,800 vehicles per day.
These routes cross the Town in an east/west fashion, with I-95 and the Merritt Parkway
having limited access . US-1 is a four-lane road with multiple intersections and cross
streets. Figure 9 illustrates these primary routes in the Town. It is important to note the
lack of east/west routes especially in the northern sections of the Town.
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Figure 9: Roadway Network
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Railways

Along the coast in the southern section of the Town the MetroNorth rail line extends from
the northern sections of Connecticut into New York. There are both passenger and freight
trains operating on the railroad that has multiple lines running through the Town.
Passenger service has numerous stops in the Town on what is known as the New Haven
Line.
Figure 10: Railroads
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Physical Hazards

Physical hazards are defined as facilities in the built upon area that may present a unique
challenge for the Fire Department. These facilities are also referred to as target hazards.
The Federal Emergency Management Agency (FEMA) defines target hazards as those
facilities either in the public or private sector that provide essential products and services
to the public, are otherwise necessary to preserve the welfare and quality of life in the
community, or fulfill important public safety, emergency response, and/or disaster
recovery functions.
The following sections outlining the physical hazards is not static. New developments and
businesses in the Town continually change the landscape. Additionally, the fire
department continues to acquire data, performing inspections, and pre-incident analysis
programs. As such the following sections will change and will require updating on a
periodic basis.
1.

Public Assembly

Public assembly facilities provide a risk of mass casualty incidents, as well as fires and
potential terrorist incidents. These facilities include country clubs and golf clubs. Figure
11 provides an illustrative view of the locations of these types of facilities in the Town.
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Figure 11: Public Assembly
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Educational Facilities

As with Public Assembly facilities, schools also provide a risk of mass casualty incidents
and potential terrorist incidents. These facilities typically have large meeting areas for
sports and assembly halls. Figure 12 provides an illustrative view of the locations of these
types of facilities in the Town.
Figure 12: Educational Facilities
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Day Care Facilities

Day care facilities are generally smaller than schools but house children that are much
younger in age including infants. These facilities present a life risk due to the younger age
of the occupants and the need to assist with evacuation and rescue. Figure 13 provides
an illustrative view of the locations of these types of facilities in the Town.
Figure 13: Daycare Facilities
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Institutional Facilities

Institutional facilities include hospitals, nursing homes, assisted living facilities and
extended care facilities. While most of these facilities have built-in fire protection systems
such as fire sprinklers, the residents of these facilities may not be mobile or will at the
very least need other assistance in the event of an emergency. Figure 14 provides an
illustrative view of the locations of these types of facilities in the Town.
Figure 14: Institutional Facilities
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Hazardous Materials Storage Facilities

These types of facilities present a different challenge to the Fire Department. With these
facilities, extinguishing a fire may not be the best solution and there is also the spill hazard
that is present. These types of incidents may require more personnel for suppression,
containment or may require specialized equipment. Figure 15 provides an illustrative view
of the locations of these types of facilities in the Town.
Figure 15: Hazardous Materials
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Downtown District

There is an area of the Town that contains some of the oldest structures in the Town with
many being historical in nature. These structures present a unique challenge as some
are built with common walls and range in height from two-story to four-story buildings. In
some instances, there are apartments located above the businesses. Access to these
structures could be limited by small alleys or non-existent rear access. This area begins
along Railroad Avenue then north along Mason Street, back to south along West Putnam
Avenue. South on Brookside Drive and Field Pointe Avenue to Railroad Avenue. Figure
16 illustrates this area.
Figure 16: Downtown District
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Community Development and Growth

There is no targeted growth planned for the Town and is not anticipated that the
population will increase significantly. Figure 17 illustrates the population growth of
Greenwich at a rate of approximately 0.3% per year based on the U.S. Census Bureau
growth over the past seven years.
Figure 17: Population Estimates
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There are no hard plans for expansion of businesses or commercial style buildings in the
Plan of Conservation and Development. Commercial and retail growth is expected to
remain low with most of the construction activity occurring in the renovation or
replacement of existing properties.
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5 Emergency Service System Dynamics
In making decisions about the emergency services system, it is important to understand
the science behind the location of resources, the deployment strategies of those
resources, and other factors necessary to form an effective emergency services system.
For many years, the Insurance Services Office (ISO) had set the standard for deployment
through their Public Protection Classification system. This system was designed to
provide insurers a basis for setting insurance rates and to limit their exposure to large
losses and catastrophic events. While these efforts provided a good starting point, there
is much more for the leadership to know while making decisions about the emergency
services in Greenwich.
Nationally, a great deal of effort and research has been put into developing performance
objectives for the delivery of fire and emergency medical services. This effort is critical for
local governments making decisions about deployment and location of emergency
resources. The objectives promoted for Fire/Rescue and EMS providers have their basis
derived from research that has been conducted in these two critical issues:
•

What is the key point in a fire’s “life” for gaining control of the blaze while minimizing
the impact on the structure of origin and on those structures around it?

•

What is the impact of the passage of time on survivability for victims of cardiac
arrest?

1

Emergency Medical Services

While not a part of the GFD duties it is presented here as part of the emergency services
system that ultimately includes all public safety agencies. Emergency medical services
are and have become a significant part of the emergency services system. Not only are
these types of calls rising but are also wide ranging in terms of the types of calls that
services are receiving. As a part of the overall healthcare system, the design of
emergency medical response systems must incorporate appropriate care in a time
sensitive manner. The Greenwich Fire Department does not respond to emergency
medical events as a normal course of practice. However, the information is presented
here to further add to the discussion of the overall needs of an emergency services
system.
From a scientific position, the American Heart Association states that brain and
permanent death starts to occur in 4 to 6 minutes following cardiac arrest. Trauma events
are also at the forefront of time sensitive response. In 2015, a national awareness
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program was launched called “Stop the Bleed”. This program is based on a person that
is bleeding profusely could die within five minutes without intervention.
For perspective, Figure 18 illustrates the survivability of cardiac patients related to the
time onset:

Figure 18: Survival Rate after Sudden Cardiac Arrest
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The graph illustrates the chances of survival of sudden cardiac arrest diminish
approximately 10% for each minute that passes before the initiation of CPR and/or
defibrillation. These dynamics are the result of extensive studies of the survivability of
patients suffering from cardiac arrest.
While the demand for services in EMS is wide ranging, the survival rates for full arrests
are often utilized as benchmarks for response time standards as they are more readily
evaluated because of the ease in defining patient outcomes (a patient either survives or
does not). This research results in the recommended objective of provision of basic life
support within 4-minutes of notification and the provision of advanced life support within
8 minutes of notification.
Considering the response time continuum, the response time goal for emergency services
is to provide BLS within 6 minutes of the onset of the incident (including detection,
dispatch, and travel time) and ALS within 10 minutes. This is often used as the foundation
for a two-tier system where fire or other resources function as first responders with
additional (ALS) assistance provided by responding ambulance units and personnel.
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Fire Suppression Services

The goal of fire suppression systems is to save lives and minimize property damage.
Every structure fire goes through the same process of development. The growth of that
fire is dependent on many factors including fuel loads, the types of materials, and the
area involved to name a few items. There is one point, “flashover”, that is identifiable and
serves as a benchmark for the response of resources.
Figure 19 illustrates the traditional “flashover” curve for interior structure fires. The point
in time represented by the occurrence of “flashover” is critical because it defines when all
the contents of a room become involved in the fire. Once this occurs, the space becomes
untenable for firefighters and un-survivable for any occupants. With the rapid expansion
of the fire, there is additional risk to other areas of the structure and potentially to any
structures or wildland areas surrounding the original location of the fire.
Figure 19: Flashover Curve

Note that this illustration depicts a fire from the moment of inception – not from the
moment that a fire is detected or reported. This demonstrates the importance of early
detection and fast reporting as well as rapid dispatch of responding units. This also shows
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the critical need for a rapid (and sufficiently staffed) initial response – by quickly initiating
the attack on a fire, “flashover” can be averted.
It should be noted that not every fire will reach flashover – and that not every fire will “wait”
for the 8-minute mark to reach flashover. In fact, research conducted in 2010 by the
Underwriter Laboratories determined the increased use of synthetic materials in the home
has created faster flashover times to less than 4 minutes in some of their tests. Modern
home furnishings made of foam, plastics, or other petroleum-based products have
increased the available fuel load for a fire. Additionally, construction techniques and
components have increased the efficiency of our homes but has added a new dimension
to fire growth.

3

National Response Time Criteria

The expression of response time has changed. In years past the measurement was
expressed as an average of time. This essentially represents how the system or
department is performing 50% of the time and is not a true reflection of how a department
is performing. With the research that has been performed in developing performance
standards and practices the use of fractal time has become the best practice in the
measurement and presentation of response time components. Fractal response time
measures how often (as a percent of calls) a department can perform within each
response time component. The National Fire Protection Association (NFPA) and the
Center for Public Safety Excellence (CPSE) use the 90th percentile as the standard to
meet for benchmark and baseline criteria. Benchmark measurements are described as
the industry best practice. Baseline measurements are described as the actual
performance of the organization.
Response time to an emergency or call for assistance has been broken down into
measurable and non-measurable segments. The response time continuum begins when
the state of normalcy changes to a recognizable emergency. Figure 20 outlines the
cascade of events that occurs once an emergency starts or is recognized. Those
highlighted points represent hard data or that which is quantitative versus soft data or that
which is subjective and unknown.
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Figure 20: Response Time Continuum
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The highlighted points in the chart above represent three segments that can be used for
evaluation: call processing, turnout time, and travel time. Each of these components
represent a different point in the response time continuum and through their measurement
and evaluation areas for improvement can be identified. Below are the definitions for the
three components:


Call Processing is the defined as beginning when the call taker answers the call
and ends with the dispatching of appropriate emergency services.



Turnout Time is defined as beginning when the emergency service receives the
call and is on the apparatus responding (wheels rolling) to the call.



Travel Time is defined as beginning when the apparatus and personnel begin the
response (wheels rolling) and ends once on location of the emergency (wheels
stopped).

There are four nationally recognized models used to measure performance of the fire
protection system and each have their own set of performance measurements based on
different aspects of the community served.
•

NFPA 1710 Standard for the Organization and Deployment of Fire Suppression
Operations, Emergency Medical Operations, and Special Operations to the Public by
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Career Fire Departments last published in 2020.
•

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 last published in 2020.

•

Center for Public Safety Excellence (CPSE) Fire and Emergency Service SelfAssessment Manual last published in 2015 and Community Risk Assessment and
Standard of Cover last published in 2016.

•

Insurance Services Office (ISO) updated their Fire Suppression Rating Schedule in
2012 to allow the systematic performance evaluation of responses for their distribution
and concentration ratings.

To further define response time components there are benchmark performance and
baseline performance. Benchmark performance are those values or standards that
represent superior performance or best practice. These are also defined as goals to which
an organization strives to meet. Baseline performance are those values or standards that
represent actual performance based on past data and history. In terms of response time,
the baseline performance is generally based on three to five years of data.

4

Community Standards

As noted previously there are four nationally recognized models to use to design and
improve a fire protection system in our communities. Each model is based on different
aspects of a community from population density, the type of fire department, and the road
miles in the area.
The applicability for the NFPA models is based on the definitions of the fire department
servicing the community.
NFPA 1710 Standard for the Organization and Deployment of Fire Suppression
Operations, Emergency Medical Operations, and Special Operations to the Public by
Career Fire Departments was last published in 2020.
•

Defines a career fire department as one that utilizes full-time or full-time equivalent
(FTE) station-based personnel immediately available to comprise at least 50 percent
of an initial full alarm assignment.

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 was last published in 2020.
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Defines a combination fire department as one having emergency service
personnel comprising less than 85 percent majority of either volunteer or career
membership.
Defines a volunteer fire department as one having volunteer emergency service
personnel comprising 85 percent or greater of its department membership.
Defines four demographic components based on population density as urban,
suburban, rural, and remote.

ISO continues to use their standard 1.5-mile and 2.5-mile criteria for engine company and
ladder company placement. Although they now accept a systematic performance
evaluation that demonstrates the department can meet the time constraints outlined in
NFPA 1710.
Center for Public Safety Excellence (CPSE) had previously defined benchmark and
baseline response times for each of the three components. They have since determined
they are not a standard making organization and decided to leave the establishment of
benchmark performance standards to others. However, their body of work is significant
and has been and continues to be used by numerous communities across the country.
Their performance objectives were based on population density demographics.
Appendix A contained in the NFPA 1710 document provides additional information and
background as it pertains to service delivery objectives for the jurisdiction as follows:
“There can be incidents or areas where the response criteria are affected by
circumstances such as response personnel who are not on duty, unstaffed fire
station facilities, natural barriers, traffic congestion, insufficient water supply, and
density of population or property. The reduced level of service should be
documented in the written organizational statement by the percentage of incidents
and geographical areas for which the total response time criteria are achieved.
Additional service delivery performance objectives should be established by the
AHJ for occupancies other than those identified within the standard for benchmark
single-family dwellings. Factors to be considered include specific response areas
(i.e., suburban, rural, and wilderness) and occupancy hazards.”
This passage acknowledges the authority having jurisdiction (AHJ), in this case the Town
of Greenwich, is responsible for determining the level of service to be provided by its fire
department. Considerations for the level of service include, but not limited to, the manner
in which the fire department responds, travel time, staffing, emergency calls versus nonemergency calls, roadways, financial resources, and those calls involving different
occupancies. The levels of service provided to the Town should be written and
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documented so the residents of the Town know and understand the expectations of the
fire protection system.
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6 Evaluation of the Town Emergency Services System
As noted in the previous chapter, there are four models used to measure performance of
the emergency services system. This chapter compares and evaluates the deployment
and performance of the Fire Department related to these models.

1

Response Time Data

Town Computer Aided Dispatch (CAD) data for 2015, 2016, 2017, 2018 and 2019 was
examined and evaluated. These data are not without issues such as coding problems,
transcription errors, and equipment failures. The project team uses the following
mechanism to address these issues.
Only qualified data are used to calculate response time and any related components. To
be considered the data must meet the following criteria:






The incident must have been unique
The incident must have involved at least one fire department unit being dispatched
to the call.
Calls that are missing data are not used in the computations for call processing,
turnout time, travel time, or call duration.
Any call with usually long times or times sorted incorrectly (arrived before dispatch
time) were removed.
Non-emergency responses are removed, only emergency responses are included.

Table 17 illustrates the filtered data following the process previously described.
Table 17: Unqualified Data
Units Dispatched
Call Processing
Corrupted Data
Turnout Time
No Enroute Time Recorded
Corrupted Data
Travel Time
No Arrival Time Recorded
Corrupted Data

61,191
3,183

5.2%

5,418
3,183

8.9%
5.2%

18,511
1,834

30.3%
3.0%

The data tables used contained all the units dispatched for the calls for service, so the
units dispatched in Table 17 reflects the number of units dispatched and not the number
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of calls for services for the past five years. It is not uncommon for an arrival time to be
missing as that unit may have been cancelled while enroute to the call and did not arrive
on the scene of the call.

2
1.

Call Processing
Performance Standards

NFPA 1221 Standard for the Installation, Maintenance and Use of Emergency Services
Communications Systems (2019 edition) establishes the call processing benchmark
performance objectives as outlined in Table 18.
Table 18: NFPA 1221 Time Requirements
Component
Calls Answered
Call Processing
Call Processing for:
* EMD
* Language Translation
* TTY/TDD Device Services
* Hazardous Materials
* Technical Rescue
* Text Message
* Unable to Determine Location

Target

Performance

Within 15 seconds
Within 20 seconds
Within 60 seconds

90%
95%
90%

Exempt from the call processing time
requirements.

As shown in Table 19, NFPA 1710 provides the following for call processing benchmark
performance objectives which are slightly different than NFPA 1221.
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Table 19: NFPA 1710 Alarm Handling Time Requirements
Component
Calls Answered
Call Processing
Call Processing for:
* EMD
* Language Translation
* TTY/TDD Device Services
* Hazardous Materials
* Technical Rescue
* Text Message
* Unable to Determine Location

Target

Performance

Within 15 seconds

95%

Within 40 seconds
Within 64 seconds
Within 106 seconds

99%
90%
95%

Within 90 seconds (0% of the time and within
120 seconds 99% of the time.

Both CPSE and ISO use the 60 second call processing time benchmark performance
objective as outlined in NFPA 1221 for their requirements. NFPA 1720 does not address
call processing in any statements and does not reference NFPA 1221.
2.

System Performance

The Greenwich Police Department provides the dispatch services for the Town and is the
primary public safety answering point (PSAP). Table 20 summarizes the baseline
performance for the past five years as compared to the benchmark performance objective
of sixty seconds.
Table 20: Greenwich Fire Department
All Emergency Calls –
90th Percentile Times
Call Processing

Pick-up to Dispatch

2015 –
2019

2015

2016

2017

2018

2019

Benchmark

2:27

2:26

2:29

2:27

2:28

2:24

1:00

As can be seen from Table 20, the 90th percentile baseline time for call processing from
the pick-up of the call to the dispatch of fire services over the past five years is 2 minutes
and 27 seconds. The baseline time is 1 minute and 27 seconds over the benchmark
performance objective of 60 seconds as outlined by NFPA, CPSE, and ISO.
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Turnout Time
Performance Standards

Turnout time is a measurable time segment that begins when the emergency service
receives the call and is on the apparatus responding (wheels rolling) to the call. Table 21
provides a comparison between the four models for benchmark performance objectives.
Table 21: Turnout Time – Benchmark Performance Objectives
Call Type

NFPA 1710

NFPA 1720

ISO

CPSE

Emergency
Medical Calls

60 seconds or
less 90% of the
time

60 seconds or
less 90% of the
time

No
Requirement

60 seconds
or less 90%
of the time

Fire or Special
Operations
Calls

80 seconds or
less 90% of the
time

90 seconds or
less 90% of the
time

No
Requirement

80 seconds
or less 90%
of the time

By definition NFPA 1720 is applicable to those departments that partly or wholly rely on
paid on-call, volunteer, or a combination of career and volunteer staffing. The turnout time
performance objectives in the previous table are for staffed stations only.
2.

System Performance

Table 22 provides a summary of the 90th percentile baseline performance of turnout time
by the GFD for the past five years as compared to the NFPA and CPSE benchmark
performance objective of eighty seconds. The GFD does not respond to medical calls so
all times are considered fire or special operations type calls.
Table 22: Greenwich Fire Department
All Emergency Calls –
90th Percentile Times
Turnout Time

Career
Volunteer

2015 –
2019

2015

2016

2017

2018

2019

2:36
10:17

3:07
10:01

2:53
11:22

2:12
10:08

2:09
10:16

2:09
10:06

Benchmark
1:20

The baseline time shown is the 90th fractal time for all emergency calls. It is shown for
both career (staffed units) and volunteer (unstaffed units). The benchmark performance
objective is only applicable to staffed units. The intent for illustrating unstaffed units is not
to disparage a volunteer (unstaffed) system. In a volunteer system the personnel respond
from home to the fire station to get the apparatus before responding to the call for service.
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This extends the turnout time and it is what is expected of that type of staffing model. It is
shown here simply to show the contrast between the two staffing models.
Table 23 summarizes the baseline performance for turnout time for each career (staffed)
and volunteer (unstaffed) apparatus for the Town based on emergency calls for service
measured against the benchmark turnout time performance objective.
Table 23: Greenwich Fire Department
All Emergency Calls –
90th Percentile Times
Central
Station
Cos Cob
Station
Byram
Station
Turnout
Time

Glenville
Station
Sound Beach
Station
Round Hill
Station
North Street
Station

2015 2019

2015

2016

2017

2018

2019

Career
Volunteer
Career
Volunteer
Career
Volunteer
Career
Volunteer
Career
Volunteer

2:45
11:58
2:54
11:35
2:59
10:09
3:08
11:03
3:15
12:32

3:11
11:48
3:19
13:11
3:17
10:16
3:33
12:00
3:29
10:15

3:02
15:48
3:00
13:06
3:21
10:13
3:14
12:35
3:21
13:18

2:33
11:09
2:34
9:31
2:45
10:14
2:55
10:16
3:09
13:35

2:23
9:52
2:43
9:06
2:51
11:00
3:01
10:01
3:09
13:47

2:25
12:33
2:48
11:09
2:42
9:52
2:54
10:16
3:08
8:11

Volunteer

9:55

8:25

9:00

12:28

12:17

9:55

Career

3:07

3:33

3:24

2:57

2:47

2:46

Benchmark
1:20
1:20
1:20
1:20
1:20

1:20

It should be noted that NFPA 1720: Objective for the Organization and Deployment of
Fire Suppression Operations, Emergency Medical Operations, and Special Operations to
the Public by Volunteer Fire Departments does not provide a turnout time performance
objective for volunteer (unstaffed) companies or stations. The intent for illustrating
unstaffed units is not to disparage a volunteer (unstaffed) system. In a volunteer system
the personnel respond from home to the fire station to get the apparatus before
responding to the call for service. This extends the turnout time and it is what is expected
of that type of staffing model. It is shown here simply to show the contrast between the
two staffing models.
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Distribution of Resources

Distribution of resources is the measure of getting initial resources to an emergency to
begin mitigation efforts. This is measured in a variety of ways including percentage of
square miles, percentage of road miles and travel time. The Insurance Services Office
(ISO) has used road miles for many years advocating one and a half miles for an engine
company and two and a half miles for a ladder company. With the advent of GIS
technology and improved computer aided dispatch (CAD) systems, the use of actual
travel time is another more accurate measure for the distribution of resources.
1.

Travel Time Performance Standards

Travel time is a measurable time segment that begins when the apparatus and personnel
begin the response (wheels rolling) and ends once on location of the emergency (wheels
stopped). It is the most appropriate measurement available for the distribution of
resources that has a proven record of success. Table 24 summarizes the differing
viewpoints for the travel time of the initial arriving unit.
Table 24: First Arriving Unit - Benchmark Performance Objectives
Demand Zone

Demographics

NFPA 1710

NFPA 1720

Greater than
1,000 per sq.
mile

4 minutes or
less 90% of
the time

No
Requirement

Suburban

500 - 1,000 per
sq. mile

4 minutes or
less 90% of
the time

No
Requirement

Rural Area

Less than 500
per sq. mile

4 minutes or
less 90% of
the time

No
Requirement

Travel Distance
greater than /
equal to 8 miles

4 minutes or
less 90% of
the time

No
Requirement

Urban

Remote Area

ISO
1.5 road
miles in the
built-upon
area
1.5 road
miles in the
built-upon
area
1.5 road
miles in the
built-upon
area
1.5 road
miles in the
built-upon
area

CPSE
4 minutes or
less 90% of
the time
5 minutes or
less 90% of
the time
10 minutes or
less 90% of
the time

No
Requirement

There are several notable items contained in Table 24. First, NFPA 1720 does not
address the first arriving unit as it only addresses the arrival of the full response which
does not lend itself for any resource distribution performance. CPSE addresses the travel
time for the various demographics with differing travel times and ISO only addresses the
built upon area. NFPA 1710 does not address the different demographics such as
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suburban or rural areas. However, NFPA 1710 does address the demographic issues in
additional explanatory material provided in Appendix A.
Appendix A contained in the NFPA 1710 document provides additional information and
background as it pertains to service delivery objectives for the jurisdiction as follows:
“There can be incidents or areas where the response criteria are affected by
circumstances such as response personnel who are not on duty, unstaffed fire
station facilities, natural barriers, traffic congestion, insufficient water supply, and
density of population or property. The reduced level of service should be
documented in the written organizational statement by the percentage of incidents
and geographical areas for which the total response time criteria are achieved.
Additional service delivery performance objectives should be established by the
AHJ for occupancies other than those identified within the standard for benchmark
single-family dwellings. Factors to be considered include specific response areas
(i.e., suburban, rural, and wilderness) and occupancy hazards.”
This passage allows the authority having jurisdiction (AHJ), the Town, to adjust and
document the different response criteria for the various areas within the Town. These
adjustments could be related to the manner in which the fire department responds, the
travel time, emergency calls versus non-emergency calls, roadways, and those calls
involving different occupancies. If such adjustments are made, they should be written and
documented to allow everyone to know and understand the response plan and the
expectations of the fire suppression system.
In reviewing the demographics and population density of the Town there are two distinct
areas within the Town boundaries. Along the coast the population densities are in the
range of 5,000 to 10,000 persons per square mile. This area also contains major
transportation corridors with I-95 and US 1, as well as the passenger and freight rail lines.
The rest of the roadway network is residential in nature with mostly narrow streets. Further
adding to the roadway network issues is the configuration of the coast. There are multiple
coves on the east side of I-95 that have created several peninsulas that have limited
accessibility. For example, Station 5 can access the Old Greenwich area using Sound
Beach Avenue. However, once committed to that direction, there is no access to the other
side of Greenwich Cove without backtracking to West End Avenue and Summit Road.
These coves and waterways create obstacles for fire apparatus to easily move in an
east/west fashion along the coastline.
The second distinct area is known as the “back country” with a population density of less
than 1,000 persons per square mile making it more of rural type setting. The Merritt
Parkway provides a good east/west roadway, and there are other north/south roadways
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that can provide a reasonably good thoroughfare. However, the east/west roadway
network is predominantly residential in nature and these roadways are narrow and curvy
making travel for fire apparatus difficult. Within this area there is no municipal style water
service meaning the Fire Department must rely on dry wells and a water shuttle system
to sustain a fire flow for the area.
2.

Department Performance

Tables 25 and 26 illustrate the 90th percentile baseline performance for the past five
years for travel time. Commercial fire alarm, general alarm, mutual aid, one and one calls,
and still alarm calls were not considered in the calculations as they are typically not
responded to as an emergency type call. In preparing these tables, the Town was divided
between urban and rural areas using a line that generally followed the population
densities. The line demarking these areas were from the beginning of the area of King
Street and International Drive in a straight line to the area of North Street and Fairfield
Road and from that point in a straight line to the Town border and Benenson Drive. The
area to the south of this line was considered to be urban and the area north was
considered to be rural.
(1).

Urban Response Zone

Figure 21 illustrates the urban area and the calls for service in that area.
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Figure 21: Urban Calls for Service

The calls for service are represented by dot points using the population density as a base.
Note the cluster of calls in and around the Central Station where the highest population
density is located.
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The benchmark travel time shown in Table 25 is for the urban demographic using the
NFPA 1710 recommendations.
Table 25: Greenwich Fire Department
All Emergency Calls 90th Percentile Times
Travel
Time

1st Unit
Distribution

Urban

2015 2019

2015

2016

2017

2018

2019

6:00

5:49

6:20

6:00

5:51

6:05

Benchmark
4:00

The baseline is the 90th fractal time for emergency calls. In this illustration for the urban
areas of the Town the Fire Department is over the benchmark performance objective by
2 minutes over the past five years.
For a visual perspective, Figure 22 illustrates a 4-minute travel time from all stations in
the Town.

Matrix Consulting Group

Page 61

Response Time Report

GREENWICH, CONNECTICUT

Figure 22: Estimated Four Minute Travel

As can be noted in this map, in the area delineated as an urban area there are gaps in
the travel time component especially along the coast as the roadway network limits the
access to these areas.
(2)

Rural Response Zone
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Figure 23 illustrates the area delineated as rural area and the calls for service in that area.
Figure 23: Rural Calls for Service

Matrix Consulting Group

Page 63

Response Time Report

GREENWICH, CONNECTICUT

The calls for service are represented by dot points using the population density as a base.
The calls are spread out in the area with no one particular spot with a heavy concentration
of calls.
The benchmark travel time shown is for the rural demographic using the CPSE
recommendations as NFPA 1720 does not have specific travel time performance
objectives for the first arriving unit.
Table 26: Greenwich Fire Department
All Emergency Calls –
90th Percentile Times
Travel
Time

1st Unit
Distribution

Rural

2015 2019

2015

2016

2017

2018

2019

Benchmark

9:14

8:36

9:08

9:37

9:24

9:45

10:00

The baseline is the 90th fractal time for emergency calls. As shown in Table 26 for the
rural areas of the Town the Fire Department is under the benchmark performance
objective by 46 seconds for the past five years.
For a visual perspective, Figure 24 illustrates a 10-minute travel time from all stations in
the Town as some of the stations in the urban area have responses in the rural areas.
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Figure 24: Estimated Ten Minute Travel Time

Matrix Consulting Group

Page 65

Response Time Report

5

GREENWICH, CONNECTICUT

Concentration of Resources

Concentration of resources is generally described as the ability of the fire protection
system to get the appropriate number of personnel and resources to the scene of an
emergency within a prescribed time to effectively mitigate the incident. There are two
parts to this component – the first is providing an effective response force and the second
is the amount of time to get those resources in place.
1.

Performance Standards

As noted, there are two segments to concentration of resources, the first segment uses
travel time and the second segment involves the number of personnel. Again, these two
segments represent the most appropriate measurement available for the concentration
of resources and these measurements has a proven record of success nationally.
The concentration segment has two travel time components that must be considered. The
first is the travel time for the second arriving apparatus and the second is the balance,
travel time and personnel, of the first alarm assignment. Table 27 summarizes the
differing viewpoints for the travel time of the second arriving unit.
Table 27: Second Arriving Unit - Benchmark Performance Objectives
Demand Zone
Urban

Demographics

NFPA 1710

Greater than
1,000 per sq.
mile

6 minutes or
less 90% of the
time
6 minutes or
less 90% of the
time
6 minutes or
less 90% of the
time
6 minutes or
less 90% of the
time

Suburban

500 - 1,000 per
sq. mile

Rural Area

Less than 500
per sq. mile

Remote Area

Travel Distance
greater than /
equal to 8 miles

NFPA 1720
No
Requirement
No
Requirement
No
Requirement
No
Requirement

ISO

CPSE

No time or
mileage
requirement
No time or
mileage
requirement
No time or
mileage
requirement
No time or
mileage
requirement

8 minutes or
less 90% of the
time
8 minutes or
less 90% of the
time
14 minutes or
less 90% of the
time
No
Requirement

As can be noted in Table 27, NFPA 1710 and CPSE have requirements for the second
arriving apparatus, the other models are silent. The next table illustrates the travel time
for the first alarm assignment.
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Table 28: First Alarm Assignment - Benchmark Performance Objectives
Demand Zone
Urban

Demographics

NFPA 1710

NFPA 1720

ISO

CPSE

Greater than
1,000 per sq.
mile

8 minutes or
less 90% of the
time
8 minutes or
less 90% of the
time
8 minutes or
less 90% of the
time
8 minutes or
less 90% of the
time

9 minutes or
less 90% of the
time
10 minutes or
less 80% of the
time
14 minutes or
less 80% of the
time
Dependent on
the travel
distance

No time or
mileage
requirement
No time or
mileage
requirement
No time or
mileage
requirement
No time or
mileage
requirement

8 minutes or
less 90% of the
time
10 minutes or
less 90% of the
time
14 minutes or
less 90% of the
time

Suburban

500 - 1,000 per
sq. mile

Rural Area

Less than 500
per sq. mile

Remote Area

Travel Distance
greater than /
equal to 8 miles

No
Requirement

As noted in Table 28, NFPA 1720 addresses the first alarm assignment by demographic
and the stated time is measured from the time of dispatch to arrival at the scene.
Additionally, NFPA 1720 has a performance objective for suburban and rural of 80% and
not 90% of the time. Which differs from ISO, CPSE, and NFPA 1710.
As mentioned above, the second part of the concentration of resources arrival time
concerns the number of personnel arriving with the first alarm assignment. Table 29
summarizes NFPA, ISO, and CPSE standards for the number of personnel arriving for a
first alarm assignment for a single-family dwelling.
Table 29: First Alarm Assignment - Recommended Personnel
Demand Zone
Urban
Suburban
Rural
Remote

Demographics
Greater than
1,000 per sq.
mile
500 - 1,000 per
sq. mile
Less than 500
per sq. mile
Travel Distance
greater than /
equal to 8 miles

NFPA 1710

NFPA 1720

ISO

CPSE

16 personnel

15 personnel

No specific
requirement

16 personnel

16 personnel

10 personnel

16 personnel

6 personnel

16 personnel

4 personnel

No specific
requirement
No specific
requirement
No specific
requirement

16 personnel
16 personnel
16 personnel

As can be seen by Table 29, ISO does not specify the number of personnel that is
expected or anticipated to arrive, and instead provides points for the personnel - meaning
the more on-duty personnel the more points are added to the overall evaluation. In
comparison, NFPA 1720 addresses the number of personnel based on the demographics
with less personnel in rural areas than urban or suburban. NFPA 1710 and CPSE base
their personnel requirements on creating an effective response force using critical tasking.
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Effective Response Force

There are several tasks, which must occur simultaneously to adequately combat different
types of fires. The absence of adequate personnel to perform these tasks requires each
task to be prioritized and completed in chronological order. These fire ground tasks
include command, scene safety, search and rescue, water supply, fire attack, pump
operations, ventilation, back up, and rapid intervention.
An initial full alarm assignment should be able to provide personnel to accomplish the
following tasks:
•

Establish incident command outside of the hazard area. This will allow coordination
and direction of the incoming emergency response personnel and apparatus. A
minimum of one person should be dedicated to this task.

•

Establish an uninterrupted water supply of at least 400 gallons per minute for 30
minutes. Once established the supply line can be maintained by the pump operator to
ensure uninterrupted water supply. A minimum of one person is assigned to this task
that can then assume support role.

•

Establish an effective water flow rate of 300 gallons per minute. This will be supplied
to a minimum of two hand lines each operating at a minimum flow of 100 gallons per
minute. Each hand line must have two individuals assigned with one serving as the
attack line and the other as a back-up line.

•

Provision of one support person to handle the hydrant hookup, utility control, forcible
entry, and assist in deploying fire hose lines.

•

Establish a search and rescue team. Each team will consist of a minimum of two.

•

Establish a ventilation team. Each team will consist of a minimum of two personnel.

•

Establish an initial rapid intervention team (RIT). Each RIT team shall consist of a
minimum of two properly trained and equipped personnel.

Critical tasking will vary depending on the size and nature of the incident. The Center for
Public Safety Excellence (CPSE) provides a suggestive list of tasks that need to be
completed at a fire situation based on the risk. A similar list is provided within the NFPA
1710 document. The CPSE analysis, from the 8th edition, is summarized in Table 30 and
shows the minimum required personnel to mitigate the initial emergency response
requirements by occupancy risk.
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Table 30: Critical Tasks for the Effective and Efficient Control of Structural Fires
Critical Task

Maximum
Risk

High Risk

Attack Line
4
Search and Rescue
4
Ventilation
4
Backup Line
2
Rapid Intervention
2
Pump Operator
1
Water Supply
1*
Support (Utilities)
1*
Command
1
Safety Officer
1
Salvage/Overhaul
2
Command Aid
1
Operations Chief
1
Logistics
1
Planning
1
Staging Officer
1
Rehabilitation
1
Division Supervisors
2
High-rise Evacuation
10
Stairwell Support
10
Total Personnel
50-51
*Tasks can be performed by the same individual
**Task can be performed by the attack crew

4
2
2
2
2
1
1*
1*
1
1
0
1
1
0
0
1
1
1
0
0
21-22

Moderate
Risk

Low Risk

4
2
2
2
2
1
1*
1*
1
1
0**
0
0
0
0
0
0
0
0
0
16 – 17

2
0
0
2
0
1
1*
1*
1
1
0
0
0
0
0
0
0
0
0
0
8-9

It should be noted that the four-person companies discussed in some areas of NFPA
1710 are not maintained in the description of primary tasks to be accomplished on the fire
ground – recognition that the requirements of the response in the field are dynamic and
do not fit neatly into size and shape of any particular response configuration. These
objectives apply to the initial and follow-up response for reported structure fires and does
not suggest that this response is required for all fire incidents.
It is incumbent upon the fire department to have a response plan in place to ensure
enough personnel are on scene to accomplish the stated critical tasks in a timely fashion.
Structure fires are very labor-intensive incidents with any number of factors, such as
weather, making the task that much more difficult.
Adding to the critical tasks and staffing issues is the OSHA requirement of “two in/two
out” in 29 CFR 1910.134(g)(4). This federal regulation states that if entry into an
“Immediately Dangerous to Life and Health” (IDLH) atmosphere is necessary, two
firefighters must enter together and remain in contact with each other while in the IDLH
atmosphere. In addition, there must be two firefighters located outside the IDLH
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atmosphere for potential rescue if the situation arises. This is a mandatory federal
requirement.
The concept of an effective response force carries through for other responses by the fire
department. Tables 31 to 33 outline the critical tasks for an effective response force.
Table 31: Critical Tasks for Hazardous Materials
Critical Task

High Risk

Low Risk

2
1
4
2
6
15

1
1
4
1
6
13

Command/Safety
Liaison
Decontamination
Research Support
Team Leader, Entry Team, Backup Team
Total Personnel

Table 32: Critical Tasks for Initial Wildland Urban Interface Fires
Critical Task

No Hydrants

With Hydrants

1
1
2
3
1
2
2
12

1
1
2
2
0
0
0
6

Command/Safety
Pump Operations
Attack Line
Structure Protection
Water Supply
Tender Operator
Exposure Lines
Total Personnel

Table 33: Critical Tasks for Technical Rescue Incidents
Critical Task
Command/Safety
Rescue Team
Backup Team
Patient Care
Rope Tender
Upstream Spotter
Downstream Safety
Rigger
Attendant
Ground Support
Edge Person
Shoring

Matrix Consulting Group

Swift Water

High/Low
Angle

Confined
Space

Trench

1
3
2
2
2
2
2
0
0
0
0
0

1
2
2
2
0
0
0
1
1
4
1
0

2
2
2
2
0
0
0
1
1
4
0
0

2
2
2
3
0
0
0
0
0
0
0
5
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Department Performance

The GFD Computer Aided Dispatch (CAD) data were used for the evaluation of resource
concentration. To be considered for inclusion the following conditions were required to be
met:
•
•

Building fires with a dollar loss of $1,000 or more as provided by the Fire
Department
All the units dispatched must have a recorded arrival time. An assumption was
made that if the unit did not arrive on scene that it was cancelled while enroute.

The data used were from 2017, 2018, and 2019. To be considered as meeting the
resource concentration criteria both the travel time and the minimum number of personnel
had to arrive on the scene. For purposes of staffing the career apparatus was staffed with
three personnel and the volunteer apparatus was staffed with two personnel. The
volunteer staffing was established based on the policy that it requires a minimum of two
personnel for the unit to respond. It is possible for more personnel to be on the apparatus
however, for planning purposes and to be consistent the staffing policy was used. Chief
officers were staffed with one personnel.
NFPA 1710 and CPSE have benchmark travel time performance objectives established
for the second arriving unit. NFPA 1710 uses 6 minutes and CPSE uses 8 minutes for the
urban setting. CPSE uses 14 minutes for the rural setting while NFPA 1720 does not have
a requirement for the second arriving unit. These percentages will be different as the only
consideration is the apparatus and not the personnel. Table 34 illustrates the performance
for the second arriving apparatus.
Table 34: Greenwich Fire Department
Second
Apparatus
Urban
Urban
Rural

Travel Time
Objective
6:00
8:00
14:00

Percent Met
2017 - 2019
74.5%
90.2%
93.8%

2017

2018

2019

76.2%
90.5%
100.0%

76.5%
88.2%
83.3%

69.2%
92.3%
100.0%

In the urban area the second apparatus travel time was met 74.5% of the time if a travel
time performance objective of 6 minutes or less is utilized, meaning there were at least
two fire apparatus at the scene in this time. In the same urban setting, there were two fire
apparatus on the scene 90.2% of the time if a travel time performance objective of 8
minutes or less. In the rural area the 14-minute travel time for two apparatus was met
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93.8% of the time. For the urban response area 38 calls were examined and in the rural
response zone 15 calls were examined.
Table 35 summarizes the 90th percentile performance for the full first alarm assignment
meeting the 16 personnel on scene.
Table 35: Greenwich Fire Department
Structure Fires - 90th Percentile Times

Travel Time*

2017 - 2019

2017

2018

2019

Benchmark

1st Unit
Distribution

Urban

5:39

5:44

7:02

5:09

4:00

ERF
Concentration

Urban

12:49

13:17

12:07

10:10

8:00

1st Unit
Distribution

Rural

8:42

9:25

6:48

8:32

10:00

ERF
Rural
17:34 14:31 14:20 17:42
14:00
Concentration
*Statistically these travel times use a small data set and therefore should be viewed with a certain amount
of skepticism.

As noted in Table 35, the travel times shown are derived from a small data set and
therefore may not fairly represent the actual response. For example, in 2017 there were
9 calls evaluated in the urban response zone. Travel times for the ERF concentration for
two of those calls are 12:15 and 13:24. The other 7 calls had travel times of 8:21 or less.
Reviewing building fires only for the past three years, in the urban response area the first
arriving unit was at the scene in 5 minutes 39 seconds for 90% of the calls examined.
This is 1 minute and 39 seconds over the benchmark travel time of 4 minutes. In the urban
response area, the arrival of effective response force was 4 minutes and 49 seconds over
the benchmark travel time of 8 minutes.
In the rural response area, the first arriving unit, for building fires only for the past three
years, was 1 minute and 18 seconds under the benchmark travel time of 10 minutes. The
arrival of the effective response force was 3 minutes and 34 seconds over the benchmark
travel time of 14 minutes.
For a visual perspective, Figures 25 through 28 provide a view of the staffing and travel
time combined. Given the manner in which the fire protection system operates the maps
illustrate all career and then career and volunteer staffing. For purposes of this illustration,
the career staffing is set as the minimum staffing for each station. For the volunteer
staffing, one apparatus with two personnel were considered for each station. It is possible
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more apparatus may respond from the volunteer stations however, there is no way to
know if more would be available to respond.
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Figure 25: 8 Minute Travel Time Career Concentration
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Figure 26: 8 Minute Travel Time Career and Volunteer Concentration

The eight-minute travel time is for the urban areas. There is a significant increase in the
number of personnel with the volunteer units responding. When comparing the two maps,
be aware of the legend as the numbers change. For example, the heavy green area
changes from 14-16 to 14-22 between the two maps.
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Figure 27: 14 Minute Travel Time Career Concentration
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Figure 28: 14 Minute Travel Time Career and Volunteer Concentration

The 14-minute travel time is for the rural areas. As expected, the volunteer staffing
increases the number of personnel in these areas. When comparing the two maps, be
aware of the legend as the numbers change. For example, the heavy green area changes
from 14-22 to 23-35 between the two maps.
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System Reliability

The concept of distribution and concentration of resources can be influenced by other
contributing factors including unit hour utilization and concurrent calls for service.
1.

Unit Hour Utilization

Unit hour utilization another factor in determining whether there is an appropriate fire
suppression response. Unit hour utilization is calculated by taking the total hours the unit
is committed to an incident divided by the total available hours. Expressed as a
percentage, it identifies the amount of time the unit is committed but more importantly the
amount of time the unit is available. Within the framework of the 80th and 90th percentile
performance standards the amount of available time can have an impact in meeting that
standard. If utilization rates are too high the units are often unavailable for immediate
response.
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Table 36 illustrates the unit hour utilization for the past five years.
Table 36: Unit Hour Utilization
2015
Unit
Engine 1
Engine 2
Engine 3
Engine 4
Engine 5
Engine 8
Truck 1

2016

Duration

Pct. of
Time

1150:22:40
908:20:08
552:31:22
840:05:30
652:55:32
743:05:10
681:44:40

13.1%
10.4%
6.3%
9.6%
7.5%
8.5%
7.8%

2017

Duration

Pct. of
Time

1175:08:04
964:01:56
604:54:18
793:21:08
597:01:30
842:28:14
576:04:10

13.4%
11.0%
6.9%
9.1%
6.8%
9.6%
6.6%

2018

Duration

Pct. of
Time

1129:51:46
916:20:52
644:00:36
959:56:00
609:10:08
813:34:52
606:20:20

12.9%
10.5%
7.4%
11.0%
7.0%
9.3%
6.9%

2019

Duration

Pct. of
Time

Duration

Pct. of
Time

1144:01:06
943:26:34
616:18:38
851:49:50
613:00:00
696:17:44
656:47:14

13.1%
10.8%
7.0%
9.7%
7.0%
7.9%
7.5%

1233:23:16
919:32:46
607:25:28
786:04:34
624:33:54
664:32:06
631:12:10

14.1%
10.5%
6.9%
9.0%
7.1%
7.6%
7.2%

Engines 1 and 2 are busiest in terms of committed time. Engine 1 has an average commitment of approximately 13% for
the past five years. For the past years Engine 2 has been committed to calls for service for an average of 10% of the time
with Engine 4 at an average of 9.7% of the time. As a general rule, the unit hour utilization is not an issue until it begins to
reach 20% to 25% and if it begins to interfere with the travel time of the unit. Therefore, the unit hour utilization is within
acceptable standards.
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Concurrent Calls

It is not uncommon for a fire protection system to have multiple requests for service
occurring simultaneously. The larger the system the more frequently this will occur. With
the appropriate resources this can be handled efficiently. Table 37 summarizes the
number of concurrent calls for the fire protection system for the past five years.
Table 37: Concurrent Calls for Service
Calls

2015

2016

2017

2018

2019

Total

%

1
2
3
4
5
6+

2,764
900
252
71
29
31

2,953
937
235
89
30
59

2,787
898
234
63
33
46

2,951
931
252
78
33
213

2,848
901
225
63
34
34

14,303
4,567
1,198
364
159
383

68.19%
21.77%
5.71%
1.74%
0.76%
1.83%

Total

4,047

4,303

4,061

4,458

4,105

20,974

100%

Over the past five years approximately 68% of the calls occurred as a single call and 21%
of the time there were at least two calls at the same time. The data indicate that there is
no interference with multiple calls to the response to calls for service. However, what is
not shown or illustrated are the calls that occur back to back. For example, Engine 1 could
respond to a call in the northern section of their district and clear that call only to receive
a second call in the southern section of their district. This would not show up as a
concurrent call, but it would extend the travel time for the second call. It should also be
noted that a single call for service may require a significant amount of resources that
could impact the delivery of services.
3.

Resource Responses

It is also not uncommon for a fire protection system to draw resources from one district to
another for a variety of reasons. For example, this could be an incident that requires
additional personnel and equipment or for multiple incidents. Based on interviews with
various officials, this is an area of concern for the Town and it may be having an impact
on the delivery of services in the coastal area. The Town is divided into response districts.
Figure 29 provides a visual illustration of the boundaries of the six districts.
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Figure 29: GFD Response Districts

Table 38 summarizes the responses by each career Engine Company and the location
of that call by district.
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Table 38: Responses by District
Unit
Engine 1
Engine 2
Engine 3
Engine 4
Engine 5
Engine 8

District 1

District 2

District 3

District 4

District 5

District 8

Total

5,830
2,773
2,424
2,297
350
689

1,050
1,955
134
58
994
337

826
104
1,257
575
60
41

466
88
829
2,056
39
704

882
2,489
239
65
3,121
99

953
722
94
1,141
112
2,786

10,007
8,131
4,977
6,192
4,676
4,656

The responses shown are not separated by the type of call, they are simply a response
made by the Engine Company. As can be seen in Table 38, District 1 is receiving a high
number of responses from other engine Companies. Table 39 provides the same data
expressed as a percentage of calls for the Engine Company.
Table 39: Responses by District
Unit
Engine 1
Engine 2
Engine 3
Engine 4
Engine 5
Engine 8

District 1

District 2

District 3

District 4

District 5

District 8

58.3%
34.1%
48.7%
37.1%
7.5%
14.8%

10.5%
24.0%
2.7%
0.9%
21.3%
7.2%

8.3%
1.3%
25.3%
9.3%
1.3%
0.9%

4.7%
1.1%
16.7%
33.2%
0.8%
15.1%

8.8%
30.6%
4.8%
1.0%
66.7%
2.1%

9.5%
8.9%
1.9%
18.4%
2.4%
59.8%

From this perspective it would be expected that each Engine Company would have the
majority of its calls in its own district. For Engine Two 34% are in District 1 and 30% are
in District 5 meaning 64% of the responses are outside their district. Similarly, for Engine
Three, 48% of their responses are in District 1 although their district is the smallest of all
the districts.
Another point in reference to the responses is the roadway network. This is the area that
has good movement north and south but is restricted when it is on an east/west pattern.
As noted previously, the area to the east of the I-95 corridor has a number of coves and
waterways limiting the access to various areas.
Figures 30 through 35 provide a visual illustration of the responses for each engine
company and their relative location. Each dot point represents a response for that
particular Engine Company.
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Figure 30: District 1 Calls for Service

As can be seen in Figure 30, Engine One responded to 58% of their calls in their district,
which is in the central core of Greenwich.
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Figure 31: District 2 Calls for Service

District 2, Cos Cob, has responses into District 5 and there is only one way for them to
cross over the waterway on East Putnam Avenue. Once committed to District 5, that
roadway is the only roadway back to their district. Engine Two, recorded 24% of their
responses in their district while approximately 65% of their responses were into Districts
1 and 5.
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Figure 32: District 3 Calls for Service

District 3 is the smallest of the six districts, covering the Byram section of Town. However,
48% of their responses are into District One into the central core of Greenwich and along
West Putnam Avenue.
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Figure 33: District 4 Calls for Service

District 4 covers Glenville. Engine 4, which responds from the Glenville Station, has 37%
of its responses into District 1 and 33% in their own district. This station also has a
combined area between urban and rural demographics. The district is a long and narrow
district and borders the New York State Line.
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Figure 34: District 5 Calls for Service

District 5 encompasses Od Greenwich. Responses from Engine 5 are predominately in
their own district with 66% of the responses. However, 21% of their responses are into
District 2 and similar to Engine 2, has only one roadway, East Putnam Avenue, that allows
access over the waterway.
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Figure 35: District 8 Calls for Service

District 8 is entirely within the rural area of the Town. Responses are mostly in their own
district, 59%, with the remaining responses seen primarily in District 1 on the north end
of that district, and into the northern end of District 4.
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Total Response

Previous sections in this chapter reviewed and evaluated the different response time
components individually. Call processing and turnout time are two components that are
controllable either by the dispatch center or the fire department. Travel time is less
controllable as this utilizes a stationary location, a fire station, as the starting point and
the existing roadway network to arrive at the call for service. This is the reason this
component is a primary source that is used for the distribution and concentration of
resources.
Table 40 and 41 provide a view of the total response time continuum. It represents the
view or the experience from the perspective of the caller.
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Table 40: Greenwich Fire Department
All Emergency Calls –
90th Percentile Times
Call
Processing
Pick-up to Dispatch
Turnout Time

1st Unit

Travel Time

1st Unit
Distribution
1st Unit
Distribution

2015 - 2019

Career
Volunteer
Urban

2015

2016

2017

2018

2019

Benchmark

2:41

2:42

2:42

2:39

2:46

2:37

1:00

2:36
10:17

3:07
10:01

2:53
11:22

2:12
10:08

2:09
10:16

2:09
10:06

1:20

6:00

5:49

6:20

6:00

5:51

6:05

4:00

10:09
10:09
9:30
12:13
11:39
10:09
6:20
n = 10,954
n = 2,258
n = 2,338
n = 2,105
n = 2,070
n = 2,183
Urban
27:20
26:59
25:13
33:50
10:20
ERF
Concentration*
n = 25
n=9
n=7
n=9
*Statistically the ERF Concentration response times use a small data set and therefore should be viewed with a certain amount of skepticism.
Total
Response

Urban

The total response time illustrated in Table 40 is measured from the time the call is initiated to the arrival of resources. The
“n” represents the number of calls used in the evaluation. For the past five years the total response time for the first arriving
resource is 10 minutes and 9 seconds for 90% of the calls based on 10,954 calls that were examined. In reference to the
effective response force (ERF) for the past five years the total response time is 27 minutes and 20 seconds for 90% of the
calls based on 25 calls that were examined. As previously noted, the small number of calls examined for the ERF lends
itself to distorting the results as one or two calls can have a significant impact on the results. However, the total response
time does illustrate the impact that call processing and turnout time has on the overall response.
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Table 41: Greenwich Fire Department
All Emergency Calls –
90th Percentile Times
Call
Processing
Pick-up to Dispatch
Turnout Time

1st Unit

Travel Time

1st Unit
Distribution
1st Unit
Distribution

2015 - 2019

Career
Volunteer
Rural

2015

2016

2017

2018

2019

Benchmark

2:41

2:42

2:42

2:39

2:46

2:37

1:00

2:36
10:17

3:07
10:01

2:53
11:22

2:12
10:08

2:09
10:16

2:09
10:06

1:20

9:14

8:36

9:08

9:37

9:24

9:45

10:00

13:48
13:59
13:56
13:48
13:39
13:33
12:20
n = 4,187
n = 842
n = 908
n = 810
n = 841
n = 786
Rural
33:34
26:26
34:20
26:48
16:20
ERF
Concentration
n = 10
n=2
n=4
n=4
*Statistically the ERF Concentration response times use a small data set and therefore should be viewed with a certain amount of skepticism.
Total
Response

Rural

The total response time illustrated in Table 41 is measured from the time the call is initiated to the arrival of resources. The
“n” represents the number of calls used in the evaluation. For the past five years the total response time for the first arriving
resource is 13 minutes and 48 seconds for 90% of the calls based on 4,187 calls that were examined. In reference to the
effective response force (ERF) for the past five years the total response time is 33 minutes and 34 seconds for 90% of the
calls based on 10 calls that were examined. As previously noted, the small number of calls examined for the ERF lends
itself to distorting the results as one or two calls can have a significant impact on the results. However, the total response
time does illustrate the impact that call processing and turnout time has on the overall response.
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7 Strategic Improvement Opportunities
During this study, several opportunities for improvement were identified. This chapter
provides recommendations intended to provide improvements to the fire protection
system within the Town of Greenwich.

1

Community Standards

Greenwich is a diverse community covering approximately 48 square miles of land with
a population of approximately 62,574 residents. The Town has a significant presence
along the Long Island Sound coast with a high population density in this area. To the
north the area is more rural in nature with larger estates and a population density much
less than along the coastal areas. Each of these areas have their own issues in terms of
roadways and traffic congestion. Higher traffic counts and congestion along the coast and
fewer, narrower, and curvier roads in the rural areas to the north. Water supply is another
issue between the two areas as there is no water system in the rural areas which means
the fire department must use a water shuttle system and dry wells to provide a fire flow.
As the authority having jurisdiction the Town should provide an organizational statement
establishing the levels of service the fire protection system will provide. The CPSE
provides a template for developing such a statement. It should be stressed that a onesize fits all approach does not address the issues within the various areas. A Town
adopted organizational statement can address those issues such as the travel time in the
rural areas versus the urban areas. The response to a call for service will also be different
as water tankers will be needed in the rural areas that are not needed in the urban areas.
In crafting the organizational statement any of the sections from the NFPA standards,
CPSE guidelines, or the ISO documentation can be utilized as a basis for determining the
levels of service and performance objectives of the Fire Department.
The organizational statement should also provide direction and guidance for any future
expansion of the fire department and the Town. While such expansion of both the Fire
Department and Town is not currently contemplated having the organizational statement
that provides for this would allow for the Town to plan for the needs of the fire protection
system if and when growth does occur or changes to the demographics of the Town.
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Recommendation 1:
The Town should adopt an organizational statement for the fire protection system
that outlines response time expectations, staffing, response capabilities, and to
provide guidance for any future expansion of the fire department.

2

Call Processing

The call processing component is not in the direct control of the Fire Department. The
Department should continue to work with the police dispatch center to work to improve
call processing performance. Formally establishing performance objectives for
dispatchers will provide direction to these employees and will establish the expectations
for the performance of their job. Additionally, the public will also understand and know
what to expect from their emergency services provider. Table 42 summarizes the call
processing time for the past five years, and is derived by combining the last five-years of
call processing time data using the same filtering mechanisms as noted in Chapter 6. It
is shown as a fractal time ranging from 90% to 70% for emergency calls for service.
Table 42: Greenwich Call Processing Time
90%
2015 - 2019

2:41

80%
2:10

70%
1:52

As can be seen in Table 42, the past five years combined of call processing time for
emergency calls was 2 minutes and 41 seconds for 90% of the time 2 minutes and 10
seconds for 80% of the time.
Table 42 shows the achievable incremental improvement to the call processing time
segment of the response time continuum. For example, improving the 90% fractal time
from 2 minutes and 41 seconds to 2 minutes and 10 seconds represents a 10%
improvement. As well, reducing the 90% fractal time to 1 minute and 52 seconds would
represent a 20% improvement. Incremental improvements are measurable and provide a
baseline to measure those improvements.
Recommendation 2:
In conjunction with the organizational statement, establish call processing
benchmarks for the dispatch center of 60 seconds as outlined in NFPA 1221
Standard for the Installation, Maintenance and Use of Emergency Services
Communications Systems including calls answered and call processing
performance objectives.
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Recommendation 3:
Require the dispatch center to provide monthly statistical reports to the Town
Administration which analyzes their performance as compared to the established
benchmark performance objectives.

3

Turnout Time

There have been numerous national discussions about the measurement of turnout time
as it relates to the benchmark times shown in the previous tables. These discussions
have centered around the ability of the personnel to safely disengage from nonemergency tasks and move to an emergency response. There are several factors that
will influence the turnout time for apparatus that includes the station layout. Other factors
include stairs, detour to restroom, policy for signaling enroute, opening the bay doors,
policy for gathering response information, and the personal protective gear that must be
donned.
Formally establishing performance objectives provides direction to the employees and
establishes the expectations of their performance. As well, the public understands and
knows what to expect from their fire services.
1.

Turnout Time for Staffed Apparatus

Table 43 summarizes the turnout time for the past five years for staffed apparatus, derived
by combining the last five-years of turnout time data using the same filtering mechanisms
as noted in Chapter 6. It is shown as a fractal time ranging from 90% to 70% for
emergency calls for service.
Table 43: Greenwich Turnout Time – Staffed Apparatus
90%
2015 - 2019

2:36

80%
2:06

70%
1:48

Table 43 combines the past five years turnout time for emergency calls and the turnout
time is 2 minutes and 36 seconds for 90% of the time and for 80% of the time the turnout
time was 2 minutes and 6 seconds for the staffed apparatus.
Table 43 illustrates the achievable incremental improvement to the turnout time segment
of the response time continuum. For example, improving the 90% fractal time from 2
minutes and 36 seconds to 2 minutes and 6 seconds represents a 10% improvement.
Additionally, reducing the 90% fractal time to 1 minute and 48 seconds would represent
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a 20% improvement. Incremental improvements are measurable and provide a baseline
to measure those improvements.
2.

Turnout Time for Unstaffed Apparatus

Table 44 summarizes the turnout time for the past five years for unstaffed apparatus,
derived by combining the last five-years of turnout time data using the same filtering
mechanisms noted in Chapter 6. It is shown as a fractal time ranging from 90% to 70%
for emergency calls for service.
Table 44: Greenwich Turnout Time – Unstaffed Apparatus
90%
2015 - 2019

10:17

80%
7:35

70%
6:04

Table 44 shows that in the past five years the combined the turnout time for emergency
calls for unstaffed apparatus was 10 minutes and 17 seconds for 90% of the time and for
80% of the time the turnout time was 7 minutes and 35 seconds for the volunteer
companies. Given the type of staffing model, improvements to the volunteer staffing
system is to either have volunteer staff that live closer to the station, likely impractical, or
increase the volunteer staff to improve the overall response to calls for service.
3.

Recording of Time of Response

Recording the time a unit begins its response is a function of the dispatch center and the
dispatcher handling the call. The process used in Greenwich is for the unit to record their
enroute time using a mobile data terminal (MDT). However, those interviewed indicated
that there are connectivity issues with the MDTs which forces the units to make contact
on the radio with the dispatch center. If the dispatcher is handling several issues
simultaneously there could be a delay in their recording the enroute time. The responding
unit could also be delayed in notifying the dispatcher of the response due to other radio
traffic that may be occurring simultaneously.
The times and variances shown in Tables 43 and 44 is the part of analyzing potential
issues or problems with how response times and unit performance is currently captured
and reported. Once this is done it is necessary to establish guidelines for accurately
capturing the turnout time performance to enable a determination of when the turnout
time exceeds the established threshold guidelines. This will allow the department to
evaluate the problem, determine whether it is a data issue, an operational issue, or other
technical problem and then refine the process further to improve the reliability of the data.
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Improvement to the turnout time component can take several forms. Some departments
have installed timers in the station at the apparatus bay doors that indicate the amount of
time that has elapsed since the dispatch was received. This allows the crews to instantly
see their turnout time performance and according to some departments, this has helped
to improve their turnout time. Many departments have also encouraged and required the
on-duty crews to place their gear at or on the apparatus instead of leaving it in the locker
or other location within the station.
Other remedies include the posting of turnout time by station and by shift. This allows the
company officer to see the results and work to improve the turnout time of his or her units.
Some departments have instituted a process to hold the company officer accountable for
excessively long turnout times by creating a written report as to why the turnout time was
excessive. This could be established using the current baseline turnout time as a trigger
point to generate a time variance report.
Another option is to establish a standard operating procedure as to when a unit is to place
themselves enroute. For example, one shift will place themselves enroute from the living
quarters while another shift will place themselves enroute once they are on the truck. Still
yet, another shift may wait until they have cleared the bay doors, all of which will vary the
reported turnout time and possibly skew the data related to actual performance.
Establishing a procedure will improve the accuracy of the data.
For unstaffed apparatus, the turnout time is based on the availability of the volunteer
personnel and their location relative to the fire station. Volunteer personnel are normally
not at the station and respond to the station once a call is received. These personnel may
be at home or elsewhere in the Town and that will impact the turnout time for the
apparatus. In fact. NFPA 1720 does not have any turnout time performance objectives
for unstaffed apparatus for this reason. Therefore, it is only the staffed apparatus that
improvement can be made as those personnel are at the station and ready to respond to
a call for service.

Recommendation 4:
In conjunction with the organizational statement, formally establish a benchmark
performance objective turnout time of 80 seconds or less 90% of the time for
emergency calls for service for all staffed apparatus.
Recommendation 5:
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Make improvements to the communications system between dispatch and fire
units to enhance the connectivity of the mobile data terminals (MDT) and allow for
appropriate communications and information transfer.
Recommendation 6:
Review dispatch center procedures and processes and revise, as necessary, to
assure that these procedures and processes are adequate for capturing the time
stamps.
Recommendation 7:
Incorporate benchmark performance objectives in the yearly goals of dispatch staff
and station command staff and provide feedback in their yearly review.
Recommendation 8:
Prepare monthly statistical reports to the Town Administration analyzing turnout
time performance as compared to the established benchmark performance
objectives.
Recommendation 9:
Prepare an annual report on turnout times using the preceding five years of data
to illustrate changes in the baseline performance and to address modifications that
may be needed to improve the overall baseline performance.
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Distribution

The Town has two separate response areas based on population density and the
roadway network and the fire response plan should recognize these.
1.

Urban Response Zone

a.
Urban Travel Time
Based on the analysis of travel time within the urban area there appears to be an issue
with the distribution of resources. Table 45 summarizes the travel time at the 90th
percentile.
Table 45: Greenwich Fire Department
All Emergency Calls 90th Percentile Times
Travel
Time

1st Unit
Distribution

Urban

2015 2019

2015

2016

2017

2018

2019

6:00

5:49

6:20

6:00

5:51

6:05

Benchmark
4:00

As noted previously there are a number of coves and waterways along the coastal
sections of Town that create pockets of residential areas with limited access. These coves
and waterways create obstacles for fire apparatus to easily move in an east/west fashion
along the coastline. For example, access to the Sound Beach area is limited to East
Putnam Avenue and the I-95 interchange at Riverside. This creates a potential problem
for getting additional resources to the area and for those units leaving the area. Within
District 5, Sound Beach, there are issues traveling in an east/west pattern.
b.

Urban Travel Time by Station

It would appear from Table 46, which summarizes the travel time for the urban calls by
station, that all of the five stations within the urban response are do not meet the 4:00
minute benchmark for travel time.
Table 46: Greenwich Fire Department
All Emergency Calls –
90th Percentile Times

Travel
Time

Central Station
Cos Cob Station
Byram Station
Glenville Station
Sound Beach Station

Matrix Consulting Group

Urban
Urban
Urban
Urban
Urban

2015 2019

2015

2016

2017

2018

2019

Benchmark

6:40
6:50
7:40
7:24
7:07

6:26
6:28
7:10
7:14
6:49

6:38
6:40
7:47
7:32
7:22

6:55
7:09
7:59
7:44
7:12

6:47
7:00
7:47
7:20
7:08

6:37
7:20
7:53
7:29
7:16

4:00
4:00
4:00
4:00
4:00
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The calls in Table 46 represent all calls in the urban response area. As can be seen, the
Cos Cob station responded to 64% of its calls outside its district, while the Byram station
had approximately 65% of its calls in other districts. It should be noted that the Round Hill
Station and the North Street Station are not included in this analysis as their respective
areas are not in any urban response areas. Figure 36 illustrates an estimated four-minute
travel time for all stations in the fire protection system.
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Figure 36: Estimated Four Minute Travel Time

The volume of traffic in the urban area is a factor that can affect the travel time component
of the response time continuum. For example, responses from the Byram Station to the
north in the late afternoon and early evening will have significant traffic issues. The same
holds true for Cos Cob trying to move south in the early morning hours. Data from the
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Connecticut Department of Transportation indicate that the average daily traffic counts
for I-95 in the area of Arch Street is about 128,000 vehicles a day, while the area of Indian
Field Road has a vehicular count of approximately 140,000 vehicles a day. Route 1 also
sees a high volume of traffic, with vehicular counts in the area of Indian Field Road at
16,700 per day. The area by Byram Terrace Drive has vehicular counts of approximately
20,900 per day.
As previously noted, some stations had more calls for service outside the normal
response district. Over the five-year period examined Cos Cob responded to 8,131 calls
for service. Within those calls, approximately 73% were outside the normal response
district for the station. During the same time period, Byram responded to approximately
65% of their 4,977 calls for service outside their normal response district. Table 47
summarizes the percentage of calls each company is responding to calls outside of their
district.
Table 47: Responses by District
Unit/Station
Engine 1 (Central)
Engine 2 (Cos Cob)
Engine 3 (Byram)
Engine 4 (Glenville)
Engine 5 (Sound Beach)
Engine 8 (North Street)

Central

Cos Cob

Byram

Glenville

Sound
Beach

North
Street

58.3%
34.1%
48.7%
37.1%
7.5%
14.8%

10.5%
24.0%
2.7%
0.9%
21.3%
7.2%

8.3%
1.3%
25.3%
9.3%
1.3%
0.9%

4.7%
1.1%
16.7%
33.2%
0.8%
15.1%

8.8%
30.6%
4.8%
1.0%
66.7%
2.1%

9.5%
8.9%
1.9%
18.4%
2.4%
59.8%

Table 48 summarizes the travel time for all calls the career engine companies responded
to compared to the in-district calls for each of the career engine companies.
Table 48: Greenwich Fire Department
All Emergency Calls –
90th Percentile Times

Travel Time

Central Station
Cos Cob Station
Byram Station
Glenville Station
Sound Beach Station

2015 – 2019
All Calls
Urban
Urban
Urban
Urban
Urban

6:40
6:50
7:40
7:24
7:07

2015 – 2019
In District
5:26
5:57
5:02
5:40
5:35

Benchmark
4:00
4:00
4:00
4:00
4:00

Analysis of these data shows that travel time is related to the location of a resource within
the urban area of town. For example, the 90th percentile travel time for the Byram Station
for all responses in the urban area was found to be 7 minutes and 40 seconds in the time
period study. This was found to be due to the high number of their responses outside of
their district. However, when you analyze the data for travel time within their own district
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the travel time is reduced to 5 minutes and 2 seconds. Yet another example is shown
from the data analyzed for the Cos Cob Station. Although there is a reduction of travel
time in-district, the decrease is not a significant one when compared to in-district calls.
With 76% of their calls outside their district, which appears to have an effect on their indistrict travel time.
2.

Rural Response Zone

a.

Rural Travel Time

The travel time for the Rural Response Zone was also analyzed. Based on the travel time
that was analyzed for the rural area the distribution of resources appears to be appropriate
for this response zone.
Table 49 summarizes the 90th percentile travel time for the rural area.
Table 49: Greenwich Fire Department
All Emergency Calls - 90th
Percentile Times
Travel
Time

1st Unit
Distribution

2015 2019

2015

2016

2017

2018

2019

9:14

8:36

9:08

9:37

9:24

9:45

Rural

Benchmark
10:00

As can be seen in Table 49 the 90th percentile travel time analyzed from 2015 to 12019
is under the benchmark time of 10:00 minutes by 46 seconds. As previously noted, rural
benchmark travel time considers the population density and the roadway networks
typically found in the rural setting. These roadway networks are generally characterized
by long roadways with very few cross streets, or a grid-like system typically found in the
more urban settings. This characterization of the roads in the rural areas holds true for
Greenwich. For example, between Round Hill Road and Riversville Road there are only
three cross streets between the two north of the Merritt Parkway.
b.

Rural Travel Time by Station

Table 50 summarizes the 90th percentile travel time within the rural response zone by
station.
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Table 50: Greenwich Fire Department
All Emergency Calls –
90th Percentile Times

Travel
Time

Central Station
Cos Cob Station
Glenville Station
Round Hill Station
North Street Station

Rural
Rural
Rural
Rural
Rural

2015 2019

2015

2016

2017

2018

2019

12:14
10:59
11:26
8:13
10:28

12:54
10:27
10:50
7:47
9:47

12:04
10:53
11:58
8:13
9:44

12:00
10:43
11:31
9:41
10:40

12:10
11:56
11:36
9:37
10:58

12:27
11:58
11:52
8:49
10:59

Benchmark
10:00
10:00
10:00
10:00
10:00

It is important to remember these data reflect travel time only and does not consider call
processing or turnout time. The Byram Station and Sound Beach Station are not included
in Table 50 as their respective districts are not in any of the rural response areas.
As previously noted, the response to calls for service outside the normal response district
are elevated for some of the stations. Over the five-year period examined Cos Cob
responded to 8,131 calls for service. Of those calls, approximately 73% were outside the
normal response district for the Cos Cob station. During the same time period, Byram
responded to approximately 65% of their 4,977 calls for service outside their normal
response district. Table 51 summarizes the percentage of calls each company responded
to districts other than their own.
Table 51: Responses by District
Unit/Station

Central

Cos Cob

Byram

Glenville

Sound
Beach

North
Street

58.3%
34.1%
48.7%
37.1%
7.5%
14.8%

10.5%
24.0%
2.7%
0.9%
21.3%
7.2%

8.3%
1.3%
25.3%
9.3%
1.3%
0.9%

4.7%
1.1%
16.7%
33.2%
0.8%
15.1%

8.8%
30.6%
4.8%
1.0%
66.7%
2.1%

9.5%
8.9%
1.9%
18.4%
2.4%
59.8%

Engine 1 (Central)
Engine 2 (Cos Cob)
Engine 3 (Byram)
Engine 4 (Glenville)
Engine 5 (Sound Beach)
Engine 8 (North Street)

In comparison, Table 52 summarizes the in-district travel time for each of the career
engine companies.
Table 52: Greenwich Fire Department
All Emergency Calls –
90th Percentile Times
Travel
Time

Engine 1
Engine 2
Engine 4
Engine 8

Matrix Consulting Group

Rural
Rural
Rural
Rural

2015 - 2019
All Calls
12:14
10:59
11:26
10:28

2015 - 2019
In District
8:22
9:54
10:52
8:29

Benchmark
10:00
10:00
10:00
10:00
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When the in-district calls are analyzed it is found that the in-district travel time is below
the benchmark performance objective of 10 minutes with the exception of Engine 4. It
appears that Engine 4 does not have a significant difference between the travel time for
all calls when compared to in-district calls, and both are above the benchmark of 10
minutes. This appears to be due to the fact that 55% of their responses to calls are outside
of their district. In fact, 37% of the calls that Engine 4 responded to in the 2015-2019 time
period were in District 1, which is further south and east of their rural area. This is one
factor in the increase of their travel time to the northern section of their response area.
Figure 37 is a map that shows the area of a ten-minute travel time for all stations in the
fire protection system.
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Figure 37: Estimated Four Minute Travel Time

This map shows all the stations as they each have sections of their district that are within
the rural zones identified within the Town.

3.

Response Matrix
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The response matrix for the Fire Department outlines the response to calls for service
based on the call type and identifies the number and type of apparatus to respond. Minor
alarms include the following:
•
•
•
•
•
•
•
•
•
•
•

Any agency assists on Rt15 or I-95
Brush fire
CO Alarm (Contact and no symptoms)
Report of an explosion heard
Residential fire alarm
Odor of gas outside
Helicopter landing
Investigation no fire
Unauthorized burning
Vehicle fire
Wires or pole down/burning

These calls are assigned to receive two Engine Companies and represent 37% of the call
volume for the department. Many of these calls can be handled with a single company
allowing the second company to remain in their respective district.
Reducing the number of minor alarms from a two-engine company response to a single
engine company response will reduce the number of responses to other districts and
improve travel time and the availability of resources. The following calls are typically
handled with a single engine company:
•
•
•
•
•
•
•
•

CO Alarm (Contact and no symptoms)
Report of an explosion heard
Residential fire alarm
Odor of gas outside
Helicopter landing
Investigation no fire
Unauthorized burning
Wires or pole down/burning

Responses to box alarms include three Engine Companies, a Truck Company, and the
Deputy Chief. Included in this category are commercial fire alarms. Much like the
residential fire alarms, many of the commercial fire alarms are false alarms. In fact, it has
been reported that nationally over 90% of fire alarm activations are false. According to
Fire Department annual reports for the past three years there have been an average of
1,943 fire activations and false alarms. Reducing the response to a single Engine
Company will not only reduce the number of times companies are out of their districts but
also reduce the wear and tear on the apparatus.
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Reducing false fire alarms is another mechanism to reduce the number of calls for service
and maintaining operational readiness of the fire department. Chapter 2A of the Code of
Ordinances provides for the Town to charge for false fire alarm activations. Actively
enforcing this ordinance will help to reinforce to the building owner the need to properly
maintain the fire alarm system. The fees associated with this ordinance range from $50
to $200 depending on the number of false alarms transmitted. The Town should consider
increasing the fees for repeat offenders to ensure the cost of the response is recovered.
Recommendation 10:
The response matrix should be adjusted to move the following minor alarms from
a two Engine Company response to a single Engine Company response.
•
•
•
•
•
•
•

CO Alarm (Contact and no symptoms)
Report of an explosion heard
Odor of gas outside
Helicopter landing
Investigation no fire
Unauthorized burning
Wires or pole down/burning

Recommendation 11:
The response matrix should be adjusted to move commercial fire alarm activations
to a single engine company and a truck company response.
Recommendation 12:
The existing false alarm ordinance should be actively enforced to reinforce to the
building owner the need for proper maintenance.
Recommendation 13:
The Town should consider increasing the false alarm fees for repeat offenders to
recover the cost of the response by the Fire Department.
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Recommendation 14
In conjunction with the organizational statement, formally establish a baseline
performance objective for travel time of 6 minutes or less 90% of the time for the
first arriving resource for emergency calls for service in the urban zone with a
benchmark performance objective of 4 minutes or less 90% of the time for the first
arriving resource for emergency calls for service.
Recommendation 15
In conjunction with the organizational statement, formally establish a baseline
performance objective for travel time of 9 minutes or less 90% of the time for the
first arriving resource for emergency calls for service in the rural zone and
maintaining a benchmark performance objective of 10 minutes or less 90% of the
time for the first arriving resource for emergency calls for service.

5

Concentration

Concentration is generally described as the ability of the fire protection system to get the
appropriate number of personnel and resources to the scene of an emergency within a
prescribed time to effectively mitigate the incident. An effective response force to a
moderate risk structure fire requires 16 to 17 personnel to arrive on scene within a
benchmark travel time of eight minutes in the urban areas and fourteen minutes in the
rural areas. In the previous section on turnout time, staffed and unstaffed apparatus was
examined separately as the staffing models are different. For purposes of this analysis,
staffed (career) and unstaffed (volunteer) resources are combined as the basis for this
analysis is travel time from a fixed point (fire stations) and the number of personnel.
1.

Urban Response Area

In Greenwich, the urban area has the appropriate concentration of resources, or the ability
of getting an effective response force to the incident, within the 8-minute benchmark travel
time. Figure 38 shows the arrival of personnel within the 8-minute benchmark travel time
for the urban area.
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Figure 38: 8 Minute Concentration of Resources

It should be noted that concentration of resources is based solely in travel time and does
not take into consideration call processing or turnout time. Station staffing, as outlined in
Chapter 3, was used to determine the number of career personnel available to respond.
For the unstaffed apparatus (volunteer staffed), a single unit with two personnel was used
for the staffing calculation. It is possible that the volunteer apparatus may have more than
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the two personnel and there may be more than one apparatus responding. Time of day,
day of week, and the availability of personnel all play a part in the response by the
volunteer system. This was combined with the travel time for each station to provide an
estimated resource concentration.
2.

Rural Response Area

In the rural area there is an issue with the concentration of personnel in the far northern
section and along the south west border with New York. Figure 39 illustrates the arrival
of personnel within the 14-minute benchmark travel time for the rural area.
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Figure 39: 14 Minute Concentration of Resources

It should be noted that concentration of resources is based solely in travel time and does
not take into consideration call processing or turnout time. Station staffing, as outlined in
Chapter 3, was used to determine the number of career personnel available to respond.
For the unstaffed apparatus (volunteer staffed), a single unit with two personnel was used
for the staffing calculation. It is possible that the volunteer apparatus may have more than
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the two personnel and there may be more than one apparatus responding. Time of day,
day of week, and the availability of personnel all play a part in the response by the
volunteer system. This was combined with the travel time for each station to provide an
estimated resource concentration. The area north of the Merritt Parkway is outside the 16
personnel effective response force with some areas able to achieve 2 to 8 personnel in
the 14-minute travel time performance objective. As well the area along the southwest
border with Westchester is an area that struggles to get to the effective response force
with some areas only able to achieve 2 to 8 personnel and other areas able to achieve 9
to 13 personnel within the 14-minute travel time performance objective. The roadway
network in this area also presents issues to move apparatus as previously outlined in
Chapters 6 and 7. There is a good north/south network, but the east/west network uses
curvier and narrower roads to connect the north/south roadways.
3.

Expansion of the Fire Protection System

In the urban response area, the concentration of resources is within an acceptable range
in terms of the number of personnel arriving at the scene of a call for service. However,
in the rural response area the number of personnel is lacking, especially to the north. As
noted in Chapter 3, the Round Hill Station has approximately 11 active volunteers.
According to the Round Hill officials, availability of the active volunteers is somewhat
questionable as many of them work in New York City leaving at 4 and 5 am and not
returning until approximately 7 pm. With this uncertain availability, the North Street Station
and the Glenville Station are left to provide services to the northern area or back country.
There are options to improve the level of service in the back country area. These options
include using mutual aid from departments in New York to increasing the staffing of the
current fire protections system.
Mutual aid from Armonk and Purchase Fire Departments are an option. The Purchase
Station is located south of the Westchester County Airport along Anderson Hill Road. The
primary access to the Town would be via Anderson Hill Road to King Street at
approximately the same point as the Glenville Station. The Armonk Station is located
north of the Town on Armonk Bedford Road making Riversville Road the primary point of
access to the Town. Both departments are all volunteer staffed, the same as Round Hill.
A second option is placing a fire station on King Street, a major north/south roadway,
provides for good access north and south but not much to the east. The area to the west
is not a part of the initial response area as King Street represents the Town border with
New York. Figure 40 illustrates a 10-minute travel time for a station located at King Street
and Cliffdale Road.
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Figure 40: King Street Station Travel Time

As illustrated the access into the Town is limited to one side of the station location with
the Town limits to the southwest side of the station.
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One concern driving discussion of a station in this area is the target hazards along the
King Street Corridor. The Fire Department identified seven (7) target hazards as
illustrated in Table 53.
Table 53: King Street Target Hazards
Name

Address

Brunswick School (Main)
Brunswick School (Tudor)
Sacred Heart
The Greens at Greenwich
Greenwich Woods
Regal Care
Harvest Time Church

Occupant Load

1252 King Street
1275 King Street
1177 King Street
1155 King Street
1165 King Street
1118 King Street
1338 King Street

300
350
800
45
217
100
N/A

This represents an increase to the daytime population of approximately 1,812 people
primarily during the school year. The calls for service for the target hazards for the past
five (5) years are illustrated in Table 54.
Table 54: King Street Corridor Target Hazard Calls for Service
Name
Brunswick School (Main)
Brunswick School (Tudor)
Sacred Heart
The Greens at Greenwich
Greenwich Woods
Regal Care
Harvest Time Church
Total Calls

2015

2016

2017

2018

2019

Total Calls

3
0
0
5
1
0
5
14

6
0
0
0
1
0
0
7

2
0
3
2
6
5
2
20

10
1
8
2
7
1
3
32

5
1
9
3
2
5
3
28

26
2
20
12
17
11
13
101

There is an average of 20 calls per year over the past five (5) years to the target hazards
identified by the Fire Department. Another target hazard identified for the area is the West
Chester County Airport located just outside the Town. The Town has no responsibility to
provide services to the airport other than a mutual aid response. In the past five years the
Fire Department has responded four (4) times to the airport for mutual aid calls.
Within the response time continuum, the travel time for the 101 calls identified for the
target hazards is 10 minutes and 48 seconds at the 90th percentile performance objective.
This is 48 seconds over the benchmark performance objective for the rural demographic.
Due to the low frequency of events at these locations, it is not recommended to construct
a fire station along King Street.
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A third option is to staff the Round Hill Station with career personnel to ensure the engine
company is available to respond and to improve the concentration of resources in the
back country. Figure 41 illustrates a 10-minute travel time for the current Round Hill
Station.
Figure 41: Round Hill Station Travel Time
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The existing Round Hill Station provides a wider coverage for the Town in the rural
response zone and is accessible to other parts of Town north of the Merritt Parkway. The
call activity and travel time performance for the past five (5) years along King Street
indicates the Round Hill Station would be capable of handling the responses to that area.
The King Street location is shown to compare the access to that area. Using the Round
Hill location also provides access to the North Street Station area as a back-up to that
station.
The concern for the ‘back country’ area is the concentration of resources or the number
of personnel to respond in a timely manner and the total response time. The concentration
of resources is based on the number of personnel that can arrive in a prescribed time.
The time used for this analysis is the travel time as the objective is to determine the
appropriate location of the resources.
Figure 42 illustrates the concentration of resources using career personnel only. In this
illustration, Round Hill is staffed with three career personnel.
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Figure 42: Concentration of Resources with Career Staffing

Station staffing, as outlined in Chapter 3, was used to determine the number of career
personnel available to respond. This was combined with the travel time for each station
to provide an estimated resource concentration. The concentration is improved along the
Merritt Parkway and to the north of the parkway with additional resources. Figure 43
includes the volunteer personnel.
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Figure 43: Concentration of Resources with Career and Volunteer Staffing

Station staffing, as outlined in Chapter 3, was used to determine the number of career
personnel available to respond. For the unstaffed apparatus (volunteer staffed), a single
unit with two personnel was used for the staffing calculation. It is possible that the
volunteer apparatus may have more than the two personnel and there may be more than
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one apparatus responding. Time of day, day of week, and the availability of personnel all
play a part in the response by the volunteer system. This was combined with the travel
time for each station to provide an estimated resource concentration. North of the Merritt
Parkway a large area can achieve the effective response force in a much wider area. This
includes the area along the southwest Town Border.
The second concern for the back country is the total response time. Inherent to a fire
protection system that utilizes a volunteer staffing model is the response time to a call for
service and the number of volunteers needed to effectively staff the apparatus. The
response time issue is related to the turnout time aspect of the response time continuum.
As illustrated in Chapter 6 and as shown in Table 55, the difference in turnout time is as
much as 8 minutes.
Table 55: Greenwich Fire Department
All Emergency Calls –
90th Percentile Times
Turnout Time

Career
Volunteer

2015 –
2019

2015

2016

2017

2018

2019

2:36
10:17

3:07
10:01

2:53
11:22

2:12
10:08

2:09
10:16

2:09
10:06

Benchmark
1:20

The turnout time challenge is an inherent issue with all volunteer and combination staffed
systems across the country. Improvements to the overall response time to calls for service
will require personnel to remain at or respond directly from the station and not from home.
Another part of the challenge is the number of volunteer personnel and their availability.
ISO guidelines use a 4 to 1 ratio meaning it takes 4 volunteer staff members to create 1
career position. Again, this is largely due to the availability of the volunteer staffing.
Recruitment and training of new volunteer staff is a challenge in and of itself. Adding to
that are the responsibilities individuals have at home and their professional lives. In fact,
some of the District Chiefs expressed concerns that many of the volunteers leave early
in the morning for their full-time employment and do not arrive back until later in the
evening with many away from home as much as 14 hours a day. The national
conversation is now focusing on the pandemic and the effects that may have in future
recruitment efforts. For the Round Hill station, there are 11 active volunteer personnel
assigned to the station. This number will vary from time to time depending on the
recruitment and retention efforts. Lessor numbers of volunteer staff will likely mean the
apparatus will not be available for a response and the resources will need to come from
another station.
Adding a career staffed engine company to the Round Hill Station will improve the overall
response time to calls for service in the area and add personnel the response force for
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those calls that require additional personnel. It will also improve the number of personnel
available to the area south of the Merritt Parkway.
Recommendation 16:
Replace the Round Hill station to house career personnel at a cost of approximately
$5.08 million.
Recommendation 17:
Add a career staffed engine company to the Round Hill station once the renovation
is complete to improve the overall response time and personnel concentration to
the northern areas of the Town.
Recommendation 18:
With the addition of the Round Hill station career staffing, adjust the station
districts to align better with the responses to emergency calls for service and
improve the overall response time.
For a long term strategy, the Town should consider adding a fire station to the north of
the Central Station and the Cos Cob Station and south of the North Street Station. This
area has pockets of heavier population densities and is in the far northern sections of the
two station districts. Adding to the issues in the area is the roadway network that makes
it more difficult to access various areas. As previously illustrated this area is outside the
4-minute travel time for an urban area. Using the area of North Street and Fairfield Road
as a potential location, Figure 44 illustrates the travel time for the 4-minute urban travel
time and the 10-minute rural travel time.
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Figure 44: Proposed Fire Station

The addition of this station should be a long-term, 5 to 8 years, strategy to improve
response time to the area. The addition of this station should be based on increases to
the population density of the area and an increase in the calls for service.
Recommendation 19:
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As a long-term strategy to reduce response time, the Town should consider adding
a fire station to the north of the Central Fire Station and Cos Cob Fire Station.
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8 Essential Functions
The primary purpose of the GFD is to respond to and mitigate fire emergencies in the
Town. To support these responses, there are a variety of other functions and
responsibilities assigned to the Fire Department such as fire prevention and training.
Historically the Town’s fire service had been tasked only with fire suppression. In the past
few decades there have been changes that were embraced by GFD that includes other
services that are provided to the community.
During the course of this study other opportunities for improvement within the GFD were
also identified. This chapter is intended to build upon the previous recommendations to
further improve the services of the Fire Department and the Town’s fire protection system.

1

Training and Education

A Training Division is considered a major function in a fire department as it is critical for
personnel to maintain perishable skills and become proficient to handle low frequency –
high consequence events. In Greenwich, this division is generally responsible for the
basic training received by new recruits as well as providing continuing education to the
existing workforce. Training programs offered by the Training Division of the GFD include
fire suppression, emergency medical care, hazardous materials containment and
recovery, technical rescue, and officer development courses. Management of the Training
Division is managed by a Deputy Chief and a Lieutenant who is assigned to support the
delivery of the training programs of the Department. In addition, there are six (6) volunteer
training officers who deliver training to the volunteer companies.
Basic training for career staff is provided by the Connecticut Fire Academy. New hires are
sent to the Academy to receive Firefighter I and II certifications, as well as certification in
technical rescue. The program is a 14-week resident course and is held at the academy
grounds in Windsor Locks. For the volunteer staff, basic training is provided in Greenwich
by the Training Division and is given in two separate sessions. Courses for the Firefighter
I certification are held in the spring and the following spring Firefighter II certification
courses ae held. For the volunteer staff, this type of schedule appears to work well given
the work schedules of those new volunteer staff members.
The training schedule is assembled a year in advance for the career and volunteer staffs.
The volunteer schedule is typically established in June or July in consultation with the
volunteer chiefs. Topics between the career and volunteer staffs are similar but not
necessarily on the same schedule. Career training is typically held during the day on a
weekly basis, while the volunteer training sessions are typically held on a weekly basis at
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night. Volunteer firefighters have the opportunity to attend the career sessions but they
may not be available to attend due to their work schedules. As of the date of this report,
combined training sessions between the two groups are not placed on the annual
schedule.
Work schedules for the volunteer firefighters create challenges in providing appropriate
and proper training to these individuals. Their work schedules, depending on their chosen
profession, could entail 12- to 14-hour days during the week with some amount of
weekend work time, then add in the time with the family and the fire training becomes
more difficult. On the career side, the trainings are generally held during the day with
many of the companies coming to one station for the training. This removes the engine
company from their first response district that also adds to travel time for other companies
to cover the district.
There are opportunities to improve the training options for the volunteer firefighters and
to keep the career staff in their respective districts. Many fire districts outside of
Greenwich have seen an increased use of online systems to provide training to the
personnel. There are several commercial companies that provide a variety of training
services ranging from recordkeeping to monitoring the progress of the individuals and
department. Training sessions can be assigned, and the training division notified upon
completion. The cost of these systems depends on the level of services the fire
department wants or needs to have in place. The National Fire Academy offers limited
online courses that are free, some of which are self-study and others that are mediated.
Using an online system of training will allow for the practical sessions to be more focused
and better utilized. These sessions could be held at various times of the day and day of
the week to allow for the career and volunteer staffs to train together or as individual
groups and as a single department during nighttime training sessions and multi-company
evolutions.
Recommendation 20:
The Fire Department should invest in an online training program to provide a more
consistent delivery of training for career and volunteer personnel and keep
companies in their respective districts more often.
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Recommendation 21:
The Fire Department should take advantage of the free online courses and
programs offered by the National Fire Academy.
Recommendation 22:
The Fire Department should schedule practical training sessions at various times
of the day and day of the week to include all personnel (career and volunteer) when
possible.

2

Fire Prevention

Fire prevention and loss control is the first defense against unwanted fires. The goal of
any fire prevention program is to prevent the fire from occurring, prevent the loss of life,
reduce the severity of a fire if one does occur, and if a fire does occur to enable the fire
suppression forces to perform their tasks more effectively. These goals are accomplished
through building inspections, public education activities, and the planning before a
building is built.
The Connecticut State Fire Prevention Code is adopted for use in the state. Table 56
outlines the frequency of inspections for the various occupancies in the State.
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Table 56: Inspection Frequency
Frequency

Annual Inspections

Every Two Years

Every Three Years

Every 4 years

Occupancy
Residential Facilities/Group Homes
Theaters, Restaurants
Educational / Day Care
High Hazard (detonation)
Nursing Homes
Small Group Homes
Retail Stores w/fireworks
High Hazard (fireworks)
Churches
High Hazard (deflagration)
Institutional Care Facilities
Corrections/Jails
Day Care (custodial care)
Business Offices - Medical
Business Offices - Colleges
Business Offices
High Hazard (combustible)
Retail Stores
Storage (high hazard)
Sporting Events
Factories/Industrial
High Hazard (health)
Storage (low hazard)

As can be noted in Table 56 each type of occupancy has a different frequency for a fire
safety inspection with the most vulnerable or higher hazard receiving inspections more
often.
In Greenwich, fire prevention activities are managed by a Fire Marshal who has four (4)
Deputy Fire Marshals assigned to the Fire Prevention Division. All staff assigned to the
division are certified as fire safety inspectors and fire investigators.
The activity for the fire prevention staff for the past three years is shown in Table 57.
Table 57: Fire Prevention Activity

General Inspections
Certificates of Occupancy
Temporary Certificate of Occupancy
Liquor License Inspections
Plan Reviews
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2017

2018

2019

111
87
13
75
164

48
82
11
76
204

163
97
15
74
219
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In addition to this activity, other activities performed by this division are shown in Table
58, which are based on a fiscal year and rather than a calendar year.
Table 58: Fire Prevention Activity
2016-17
Special Event Inspections
Blasting Permits
Multi-Family Inspections
Day Care/Camp Inspections

1.

150
29
NR
59

2017-18
143
33
139
44

2018-19
91
37
315
46

Inspections

As shown in Table 58, the Fire Prevention Division also provides inspections for special
events and liquor licenses that are not included in the state requirements. Plan reviews
are generally conducted for renovations to existing building structures. These types of
reviews and subsequent inspections will take a little more time to review as the existing
building must also be evaluated. For the residential inspections, each apartment is
physically entered for an inspection.
The Town has approximately 400 apartment buildings of varying size and configuration
that require an annual inspection. The process for these inspections includes making
contact with the property owner or their representative. The property owner or their
representative must be onsite with the inspector for all inspections including any followup inspections. No entry is made to any building unless the property owner or a
representative is physically present on site. In the past year approximately 350 buildings
were inspected. Contact with the building owner, setting appointments, and the size and
complexity of the building itself can cause some of these inspections to somewhat time
consuming. .
2. Public Education
Public education is also a function of the Fire Prevention Division. Most of these programs
are held for the kindergarten and first grade levels in the schools and are on an “as
requested” basis. The programs for these two groups are developed by the division in
conjunction with the school district. Typically, the bulk of these programs are held annually
in October with a few held in November and December. The delivery of these programs
is done with overtime engine company crews. This keeps the on-duty crews available for
any call for service and does not interrupt the educational program.
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The Fire Department reports it has seen an increase in requests is for the education of
European au pairs about the American public safety system. The Fire Department was
not able to provide hard data as to the number of requests.
Two other town groups receiving resources from the division include senior citizens and
the ”Safety Town”. The division has developed a program aimed at senior citizens and is
presented on an “as request” basis. The ”Safety Town” is operated in the summer months
and approximately 200 to 250 children participate.

3

Organizational Structure of the Fire Department

The design of an organizational structure to best meet the needs of an agency is not only
predicated on the traditional command and control within the Fire Department, but also
to help define job duties and responsibilities, ensure efficient and effective workflow,
establish a reporting hierarchy, and ultimately determine appropriate lines of authority and
accountability. To accomplish this, the design of an organizational structure and
placement of employees within the organization should be established on key principles
that provide the organizational cohesion necessary to accomplish the primary mission of
the Department. These principles include:
•

Accountability and responsibility are clearly identified: The organizational
structure must be consistent with the concept that clear lines of authority and
decision making are essential for any organization to achieve excellence. Areas
of responsibility are clearly delineated, and points of accountability are readily
identifiable.

•

Span of control or communication is optimal: Effective organizations are
structured so that lines of communication are identifiable and where there are
multiple reporting relationships, responsibility for communication and control are
clearly identified and understood.

•

Coordination of Work Efforts: The organizational structure should facilitate
communication and working relationships among staff and work units. Many
functions need close or indirect alignment to maximize efficiency and
effectiveness. The structure should also provide easy identification of job function
to people outside the Department, including other Departments in the Town and
other fire service agencies.

•

Degree of Organizational Risk: This relates to how much risk a function incurs
if an activity is not performed or is performed poorly. Risk might involve tactical,
financial, or political concerns. Generally, higher risk functions have closer
management oversight.
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Supervisor and Management Span of Control: This relates to whether
supervisors are fully devoted to overseeing a select few primary activities or a
broader set of duties and responsibilities. Appropriate spans of control are related
to both the number of staff directly supervised as well as the complexity of activities
overseen.

Nationally recognized best practice for span of control in highly technical and professional
positions is to limit direct reports typically to five or six positions, with nine direct reports
considered the maximum to mitigate organizational risk.
Within the Greenwich Fire Department there exists an organizational chart that delineates
the chain of command and to some degree identify the accountability of various functions.
The existing organizational chart is presented in Figure 45.
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Figure 45: Greenwich Fire Department Organization Chart
First Selectman
Fire Commissioner

Fire Chief

Assistant Fire
Chief
Deputy Chief
Training

Fire Marshal

Deputy Chief
Shift Command (4)

Lieutenant
Training

Fire Police

Volunteer
Training
Officers (6)

District
Chiefs
Assistant
District
Chiefs

Deputy Fire
Marshal (4)

Lieutenants
(28)
Firefighters
(63)

Captains

Lieutenants

Firefighters

Volunteer positions are shown in the peach colored boxes and career positions are shown
in the blue colored boxes. In evaluating the career positions, the management positions
are within the recommended span of control with not more than five direct reports. For
the Deputy Chief position, these are slightly outside the recommended span of control
with seven (7) career direct reports but is still manageable. The volunteer District Chiefs
report to the Deputy Chief only on emergency calls. For administrative matters, these
positions report to the Assistant Chief. With this separation of duties, the span of control
is well maintained.
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9 Physical Facilities
The Matrix project team toured each fire station with Fire Department personnel and
conducted a and a “walk through” assessment of the exterior and interior of the facilities.
In 2001 a facilities improvement plan was initiated by the Town to improve the conditions
of the fire stations, this project continues.

1
1.

Fire Stations
Central Fire Station

The Central Fire Station is located in the downtown area of Greenwich and is part of the
Public Safety Complex. The Police Department and Communications Center are also
located in this facility that has a common entrance allowing access to either department.
There is a training area in the building for use by the department that provides adequate
space for training and classroom activities. Living quarters for the career staff are located
on the second floor. Career staffing is provided for an engine company and a ladder
company from this station. Volunteer staffing is provided for a squad company.
2.

Cos Cob Station

The Cos Cob Station provides service to the area of Greenwich known as Cos Cob, which
is northeast of the central district. Three apparatus bays provide space for two engine
companies, a water tanker, rescue squad, and the fire police. Career staffing is provided
for an engine company with the remaining units being volunteer. Living quarters are
provided for the career staff adjacent to the apparatus bays with the bunk room separated
from the kitchen/day room areas. Overall, the facility is in reasonably good condition
following a renovation in 2005 however, any further expansion of the facility will be limited
due to the surrounding buildings and roadways. If career personnel were contemplated
to be added to this station in the future the living quarters will need to be expanded which
will likely lead to the reduction of some of the volunteer spaces that are currently in place.
3.

Byram Station

As of the date of this report, the Byram Stations under renovation. It normally houses two
engine companies and two rescue squads with career staffing for an engine company
and volunteer staffing for the remaining apparatus.
4.

Glenville Station
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The Glenville Station serves the Glenville area and the area along the King Street corridor
in the west sections of the Town. The station has five apparatus bays that house two
engine companies, a truck company, and a rescue squad. Career staffing is provided for
an engine company with volunteer personnel providing the staffing for the remainder of
the apparatus. Living quarters are provided on the second floor with enough space to add
another three personnel for a second company if needed. The station was renovated in
2011 and, based on the lot size and shape, there is not much, if any, room for any
expansion of the facility in the future.
5.

Sound Beach Station

The Sound Beach Station is in the north east corner of the Town providing service to the
Sound Beach area also known as Old Greenwich. The five-bay station houses two engine
companies, a ladder company, a rescue squad, and all the technical rescue apparatus
and equipment. One engine company is staffed with career personnel with volunteer
personnel staffing the remaining apparatus. This station is one that is planned for
renovation as a part of the GFD’s facilities improvement plan. Expansion to the rear of
the facility is possible but would encroach on the parking area for the station. The station
is located in a low-lying area along the coastal section of the Town and while it is not
located in a flood zone, it may be exposed to localized flooding.
6.

North Street Station

The North Street Station is an all career station that was built and made operational in
2001. The two bays house a single engine company providing service to the north east
area of the Town. Its location near the Merritt Parkway allows for quick access on an
east/west pattern to some of the north/south roadways. Although not currently
contemplated, and there is no current need to do so, there is space for expansion this
station as there is open area in close proximity to the station.

2

Round Hill Fire Station

Mitchell Associates Architects, PLLC (MAA) was retained by the Matrix Consulting Group
to assist in a needs assessment and small programming exercise to review the potential
for comingling volunteer and career firefighters in the Round Hill Volunteer Fire
Department (RHVFD) Station located at 166 Old Mill Road, Greenwich, CT. A field visit
of the Round Hill Station was conducted by MAA on 2/12/20 with Fire Chief Rick Strain.
Chief Strain provided a walkthrough tour of both floors of the station and provided our
office two sets of conceptual plans developed by Timothy Peck, AIA of Shoreline Design
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Group, LLC (SDG). It should also be noted that Tim Peck is a current volunteer firefighter
for the Sound Beach Volunteer Fire Department in Old Greenwich, CT.
Both conceptual plans depict an addition/renovation to the station. One addresses the
needs of the RHVFD solely and the other set provides a plan for adding living/bunking
spaces for up to three (3) full-time Town of Greenwich (Town) career firefighters. Both
plans address egress needs and accessibility requirements throughout the building and
provide compliant access to the second floor with a new elevator. Bunking and living
spaces are provided with a formal day room on the first floor and a kitchen/dining room
on the second floor.
As currently drawn, some important issues related to firefighter safety and health require
further consideration.
1.

Firefighter Health Risks and the Role of the Fire Station

1.1

Cancer in the Fire Service

Cancer has become acknowledged as a major threat to firefighters. Exposure occurs
both at the fire scene and back at the fire station. Firefighters are exposed to significant
levels of polycyclic aromatic hydrocarbons (PAHs) as by-products of combustion which
are known to cause cancer. Additionally, there is direct evidence that firefighters are
going home contaminated and exposing their families. The following information is typical
of the current understanding of the risk:


Cancer caused 61 percent of the career firefighter line-of-duty deaths (LODD) from
January 1, 2002, to March 31, 2017, according to data from the International
Association of Fire Fighters (IAFF). Heart disease caused 18 percent of career LODDs
for the same period.



Cancer caused 70 percent of the line-of-duty deaths for career firefighters in 2016.



Firefighters have a 9 percent higher risk of being diagnosed with cancer and a 14
percent higher risk of dying from cancer than the general U.S. population, according
to research by the CDC/National Institute for Occupational Health and Safety
(NIOSH).



The cancers mostly responsible for this higher risk were respiratory (lung,
mesothelioma), GI (oral cavity, esophageal, large intestine), and kidney.

Firefighters’ risks are significantly higher for some specific types of cancer than the
general population. In 2013, NIOSH reported firefighters having a two-fold rate of
malignant mesothelioma relative to the general population, and a 129 percent increased
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risk of dying from mesothelioma. A 2006 meta-analysis by Grace LeMasters of 32
firefighter cancer studies noted a two-fold excess for testicular cancer. Firefighters have
a 62 percent higher risk of getting esophageal cancer, and they have a 39 percent
increased risk of dying from esophageal cancer, according to NIOSH.
Specific additional risks for firefighters have been noted including:
•
•
•
•
•
•
•
•
•
•

testicular cancer - 2.02 times the risk
mesothelioma - 2.0 times greater risk
multiple myeloma - 1.53 times greater risk
non-Hodgkin’s lymphoma - 1.51 times greater risk
skin cancer - 1.39 times greater risk
malignant melanoma - 1.31 times greater risk
brain cancer - 1.31 times greater risk
prostate cancer - 1.28 times greater risk
colon cancer - 1.21 times great risk
leukemia - 1.14 times greater risk

According to the Occupational Safety and Health Administration (OSHA), prolonged
diesel exhaust and diesel particulate matter exposure can increase the risk of
cardiovascular disease, cardiopulmonary disease, respiratory disease, and lung cancer.
In 2012, the International Agency for Cancer Research classified diesel exhaust as a
known human carcinogen (OSHA). The focus of the fire service on this topic is
exemplified by the major initiative to establish a new NFPA standard on contamination
control in the fire service and the Fire Protection Research Foundation Report titled
“Recommendations for Developing and Implementing a Fire Service Contamination
Control Campaign” (Stull). In today’s heightened sense of contamination control,
exhaust emission control is one specific focus area.
1.2

Infectious Disease Exposure in the Fire Service

Compared with only 1.5% of the general US population, 22% of firefighters recently
studied were carriers of Methicillin-resistant Staphylococcus Aureus (MRSA). The
researchers pooled 1,064 samples from medic and fire trucks, fire gear, apparatus bays,
kitchens, bathrooms, bedrooms, and other areas in two firehouses. Of the 600 samples
collected during the first sampling, 4.3% tested positive for MRSA. Medic trucks contained
50% of MRSA, followed by kitchens (11.5%) and other areas such as computer
keyboards and desks (7.7%). As of 2010, it was estimated that MRSA cause 19,000
deaths per year in the USA.
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The fire station must take on an active role in the task of decontaminating
firefighters and their equipment and protect them from exposure returning
from the fire scene and while in the station.

Currently recommended steps to be taken immediately upon arrival at the fire station
include, but are not limited to, the following:
•
•
•
•
•
•
•

Perform a thorough decontamination of equipment (radio, tools, fire hose, etc.)
following manufacturers’ recommendations.
Perform a thorough decontamination of PPE (helmet, turnout gear, SCBA, etc.)
following NFPA 1851 and manufacturers’ recommendations.
Perform a thorough decontamination of the apparatus cab.
Return apparatus to a state of readiness.
Take a “hot shower within the hour” after being exposed to any products of
combustion.
Change into clean station uniform wear.
Units that have been approved to go out of service for decontamination shall be
unavailable according to policy.

Exposure to an Immediately Dangerous to Life and Health (IDLH) atmosphere can occur
from fire response, hazardous materials spill response, medical response, and training
evolutions. Some of the top prevention activities recommended include: Gross
decontamination at the scene, showering immediately after returning from the scene,
separation of response materials from living, working and public spaces and cleaning
PPE following exposure. This is best accomplished with the addition of an area that is
directly accessed from the apparatus bays, and includes decontamination showers, gear
extractors (washing machines designed to remove toxins trapped in the fabrics) and gear
drying equipment that quickly returns the gear to service.
1.4

All fire stations should be configured to protect the occupants from
exposure while in the station and to prevent contamination from being
carried to the firefighter’s home.

NFPA 1500 (2020) requires all stations to be divided between hot, warm, and cold zones
to protect occupants from contaminants and ensure that contaminants are not transmitted
to cold zones. Additionally, significant quantities of peer reviewed research call for
firefighters to take a hot shower within one hour of exposure to combustion byproducts to
reduce cancer risk. This requires the following minimum steps:
•
•
•

Isolate all contaminants in a portion of the station referred to as the hot zone.
Isolate all living and office spaces in a portion of the building referred to as the cold
zone.
Provide airlocks between the hot and cold zones referred to as the warm zone.
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Seal any potential pathways for migration of gases and polycyclic aromatic
hydrocarbons (PAHs) from the hot to the cold zones.
Provide direct tailpipe exhaust from all fire apparatus.
Provide gross and fine decontamination facilities for personnel and gear.
Provide proper laundry equipment to decontaminate personal protective equipment
(PPE).
Forbidding any PPE from being in the cold zone unless fully decontaminated.
Other design considerations:
Dehydration of personnel is a major cause of line of duty injuries. Hydration equipment
is to be in a clean location in the cold zone. (FEMA p. 106 & 114). NFPA 1500 (2020)
forbids ice machines to be in hot or warm zones.
Materials used in support of EMS response, and training materials (e.g. First-in bags
used for drills) are to be stored in a manner to maintain cleanliness for patient care.
NFPA 1500 (2020) requires specific EMS storage areas.
Apparatus floor restroom are to be provided complying with NFPA hot zone/cold zone
to avoid potentially contaminated personnel from entering and contaminating cold
zone spaces until verified clean. Must be ADA compliant.
OSHA Consensus Standards and the General Duty Clause:

Section 5(a)(1):
•

•

1.7
•
•
•
•
•
2.

Each employer shall furnish to each of his employees a place of employment which is
free from recognized hazards that are causing or are likely to cause death or serious
physical harm to his employee.
The general duty provisions can only be used where there is no standard that applies
to the particular hazard involved.
Standards and guidelines that need to be met:
NFPA 1500, 1851, 1710 & 1720
Safety and Health Considerations for the Design of Fire and Medical Services
Stations, FEMA & U.S. Fire Administration – 2018
NIOSH
State of Connecticut building and energy codes
International Existing Building Code (IEBC) (1)
Existing conditions at the Round Hill Station

The following are areas of concern regarding the impact on firefighter health based on
the exiting conditions at the Round Hill Station:
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•

The existing station is a collection of spaces that were never laid out with the thought
of separating hot and cold zones. Even if one could conceive of a strategy to organize
the spaces into hot and cold zones, the building materials, and the myriad roof/wall
connections will make it extremely difficult to create particle, vapor, and gas proof
boundaries.

•

The apparatus bay currently does not have a tailpipe exhaust capture system. This
is not compliant with either NFPA, NIOSH or FEMA recommendations, or the OSHA
consensus standards. We understand that it has been confirmed that one can and
will be installed as part of the intended renovation/addition work.

•

Turnout gear is stored directly exposed to the tailpipe exhaust.

•

There is inadequate space around the vehicles to safely don and doff personal
protective equipment (PPE).

•

There is inadequate clearance between the vehicles and side walls to allow passage
when vehicle doors are open.

•

There is no headroom above the trucks to perform maintenance in the station.

•

There is inadequate storage space resulting in clutter and trip hazards throughout the
bay. There should be nothing on the floor except tires and feet.

•

The compressor and generator are located in the bay with no noise containment.
Hearing injuries are common in the fire service. These injuries should not occur in the
station.

•

Refrigerators are located in the bay exposing the contents to carcinogenic and
infectious agents.

•

The floor is not treated with an enhanced coefficient of friction finish, increasing the
risk of slips and falls.

•

There are no decontamination or laundry areas.

•

The residential laundry equipment in the apparatus bay is NOT appropriate for a fire
station, nor does it have safe working space around it.

3.

Space requirement going forward

The existing station appears to have a gross area of approximately 7,660 sq. ft. The SDG
design to be occupied solely by the volunteer department had a gross area of about 9,000
sq. ft. The SDG design for a combined facility had a gross area of about 10,200 sq. ft.
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We have made a preliminary projection of the required size of a combined career &
volunteer station based on our experience involved in the design and/or evaluation of 168
projects addressing more than 290 public safety facilities throughout the Northeast, the
Eastern Seaboard, Missouri, Texas, and Alaska. The projection assumes proper spaces
for apparatus, decontamination/laundry, storage, and maintenance. The projection
depends also on the living spaces as shown in the SDG designs. It is our opinion that due
to its layout and its deficiencies, the current station will not be able to renovated and
added onto sufficiently to address the needs of a combined station, and that a new station
will need to be built.
This much growth from the existing station may be surprising. However, it is important to
keep the following in mind.
•
•

•
•
•
•
•
•
•
•
•

The extent to which apparatus has grown
during the life of the station
The expanded responsibilities and
required equipment of the department for
EMS, extrication, and the like.
The responsibility to decontaminate and
store accordingly.
Code requirements for safe egress
corridors and exit pathways.
ANSI and ADA compliant spaces and
vertical circulation (stairs and elevator).
Larger mechanical systems spaces,
including sprinklers and IT.
Thicker exterior walls to meet the energy
code.
Increased toileting and gender equity.
Space for required record keeping.
Space for the addition of sleep-in career
staff.
Etc.

The significant increase in the past 70 years in
the size of fire apparatus and the expected safe
clearance around vehicles:

Attached is the spreadsheet that shows the spaces we anticipate would be required for a
state-of-the-art combined career and volunteer station.
Also attached is a current site plan image, and an image of a likely building footprint that
would meet the space requirements of a new combined station as we see them.
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It may be distressing to hear this critical description of the existing station. Round Hill is
not, by any means, alone with this regard as you will see from the 2019 National Fire
Protection Association (NFPA) report titled “Renovation Needs of the US Fire Service.” It
describes a dire situation:
•

•

•

•

•

43 percent of all US fire stations (21,230) are over 40 years old. These stations are
more likely to have problems that cannot be addressed through repair and
maintenance alone.
59 percent of all US fire stations (29,120) do not have exhaust emission control. These
systems mitigate firefighter exposure to diesel fumes when an apparatus leaves or
returns to the station.
35 percent of all US fire stations (17,030) do not have access to backup power. Access
to a backup power supply is critical to ensuring that fire departments can continue
operations during an emergency event.
The vast majority of existing fire stations do not have gender equal facilities. Between
2015 and 2019 it appears that the percentage of firefighters who are women may have
grown from 5.9% to approximately 10%. There is nothing to indicate that this trend
will not continue.
Despite the industry perception that mold in fire stations is a common concern, the
total number of fire stations affected by this issue is unknown. When the Nashville Fire
Department tested all their fire stations in 2011, it identified mold in 33 of the 37
stations.

The current station has been in operation for approximately 70 years. If properly designed
and constructed, the proposed modifications, or replacement station could have a similar
lifespan. Surely the fire service’s mission, and the space required to support this mission,
will evolve as long as it exists. The Department’s and the Town’s ability to meet its
mission without compromising the safety of the volunteer and career personnel will not
be best served if adequate space and proper features are not provided. Furthermore, if
the generally accepted standards of a safe and healthful facility are not met, the
Department and Town could unnecessarily be exposed to liability claims from volunteers
or employees.

Matrix Consulting Group

Page 139

Response Time Report

GREENWICH, CONNECTICUT

Table 59 illustrates the room and area square footage requirements for a combined volunteer/career Round Hill Station:
Table 59
Program
Item

1

1st Floor
Area

Room Name
Apparatus Bay
Apparatus Bay for 5 Vehicles - 42' Deep
Subtotal - Apparatus

2nd Floor
Area

Total Area

3,716
3,716

3,716
3,716

216
300
320
40
50
500
12
120
60
110
68
120
170

216
300
320
40
50
500
12
120
60
110
68
120
170

2,086

2,086

Firematic Support
Storage 1
Storage 2
Turnout Gear Storage (Assume 24)
Hose Storage
EMS Storage
Decon/Laundry
Hazardous Waste
Work Room
Hydration
Janitors Closet
Bay Bathrooms
Yard Storage
Watch/Day Room

2
3
4
5
6
7
8
9
10
11
12
13
14

Subtotal - Firematic Support
15

Non-Bay Spaces
Lobby

16
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Career Kitchen/Dining/Living

120

0

120

600

0

600
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17

Physical Training

18

GREENWICH, CONNECTICUT

0

320

320

Career Office

120

0

120

19

Career Bunkrooms w/ Lockers (3 @ 104 sq. ft)

312

0

312

20

Career Bathroom (2 @ 92 sq. ft)

184

0

184

21

Laundry Room

69

0

69

22

Conference

150

0

150

23

Volunteer Office 1

0

120

120

24

Volunteer Office 2

0

120

120

25

Volunteer Dining/Kitchen

0

400

400

26

Volunteer Pantry

0

30

30

27

Volunteer Lounge

0

500

500

28

Volunteer Bunkroom (5 @ 140 sq. ft)

0

700

700

29
30
31
32
33
34
35
36

Volunteers Locker Area
Meeting/Training Room
Table & Chair Storage
Training Props
A/V
Coat Recess
1st Floor Office Side Uni-Sex Bathrooms
2nd Floor Uni-Sex Bathrooms w/ Showers

0
0
0
0
0
0
144
0

100
1,056
120
80
16
14
0
276

100
1,056
120
80
16
14
144
276

1,699

3,852

5,551

128
50
64
80
360
70

0
25
48
0
50

128
75
112
80
410
70

Subtotal - Non-Bay Spaces
37
38
39
40
41
42

Miscellaneous Space
(2) Entry Vestibules
Housekeeping Storage
Non- Bay Janitors Closets (2)
IT
Mechanical/Electrical
Sprinkler
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43

(2) Stairwells (area per floor)

356

364

720

44

Elevator (area per floor)

58

58

116

45

Elevator Equipment Room

52

0

52

1,218

545

1,763

Subtotal - Miscellaneous Spaces
Area Subtotals
Bay
Firematic Support
Non-Bay Spaces

3,716

3,716

2,086
1,699

2,086
5,551

3,852

Other

0

Walls & Circulation
Apparatus Bay Walls @ 10%
Firematic Support Walls @ 15%
Firematic Support Circulation @ 15%
Office Area Walls @ 20%
Office Area Circulation @ 20%

372
313
313
340
340

770
770

372
313
313
1,110
1,110

Subtotal - Walls & Circulation

1,677

1,541

3,218

Total >>

9,178

5,393

14,571

Footprint>>

9,178

Total Walls % re: net area >>>

9,178

13.7%

20.0%

15.8%

Total Corridor % re: net area>>>

8.7%

20.0%

12.5%

Total Walls % re: gross area >>>

11.2%

14.3%

12.3%

7.1%

14.3%

9.8%

Total Corridor % re: gross area>>>
15%

Existing
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Proposed, Just Volunteers
Proposed Combined
Possible Correct Size

GREENWICH, CONNECTICUT

9,033
10,166
14,571

The current cost involved with the construction of an essential facility in Connecticut is approximately $500 per square foot.
This would make the approximate cost of the proposed combined facility $5,083,000. The Town should also plan for an
increase 4.5% annually in this cost until a firm price is obtained through the competitive bidding process.
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Figure 46 and 47 are of the existing and proposed site plans for the Round Hill Station
location:
Figure 46: Existing Site Plan
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Figure 47: Proposed Site Plan
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