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Foreword

This project was initiated iIn 1977 in response to a request I'rom the Adminlstration on
Developmental Disabllltles of the Department of Health and Human Serwvices. It provided the
funding necessary to develop a flexible set of fire safety evaluation technigues For small
group homes housing persons who are mentally retarded or who have other developmental
disabilities.

Al'ter a serles of well publliclzed traglc fires 1in board and care homes for fraill elderly
and mentally 111 peraons, the Health Care Financing Administration of the Department of Health
and Human Services requested in 1980 that the project be expanded to cover ull types and sizes
of board and care homes. This reporl covers both large and small facllitles and a wilde range
ol disabllitles,

The project staff was greatly alded by the advice and cooperation of many people.
Providers welcomed us 1nto thelr faclllitlews; state officisls conducted a fleld test on our
behalfl; many experts velunteered thelr time, provliding us wilith advice and Filling out forms we
provlded. The experts who were members of our twe major consulting panels contributed nany
hours of intense effort over a leong period of time, without remuneration,

The project staff is appreclatlve of all the supporlt and assistunce it has recelived and
recognlzes that such supporl and wusslstance was vital to the success of thils project.
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Abstract

Roard and Care Homes for residents with mental retardation, the
infirmitles of age, or mentul 1llness are a new type of occupancy, and model
fire safety codes do not have requirements specifically for thils type of
aecupancy. In support of efforts to wrlte model codes for Lhls gcooupancy, &
Fire Bafety Evaluation System has been developed. 1t can be used for deter-~
mining 1r & home has lU'lre sulety equlvalent to that obtalned by meeting the
regulrements of a given code. The system was calibrated for use with a
proposed chapter of the Life Safety Code. There are three sets of reguire-
ments: one for small dwelllng units, one for large facllltles, and one for
apartment houses, WIthin each set, there are four levels of evacuation
capabllity of the residents and staff —— prompt, moderate, slow, and
impraetiecal, each with a differcnt requlrcement for flpe salety [eatures, so
that homes with more capable resldents wlll not be required to have as many
Ilre safety features to meet the desired level of safety. A novel rating
system is described for determining the cvacuation capabllities of Lhe
residents wlth avallable stal'l’ asslstence, A fleld test l1s descrilbed.

Key words: Apartments; hoard and care homes; developmental disabililtiecs;
egress; elderly persons; evacuatlion; Cire salety; Fire Safety Evaluation
Systlem; handicapped; mental retardatlion; residentlal buildings.

1. INTRODUCTION AND BACKGROUND

1.1 Qverview

The current trend in housing persons with physical, wental, or emotional disabllitiles, who
do not live with thelr famlllews, ls away from Institutlons and toward community-hased housing.
A major impediment to thls trend has been the lack of a generally accepted set of flre safety
regulrements which not only provide adequate life safety for resldents, at minimal cost, btut
also do not unnecessarlly interfere with such program goals as the malntenance of a non-
institutional environment. 'The purpose of the project described 1n this report was to support
efforts to meet this need.

This project was Initlated In 1977 in response to a request from the Administration on
Uevelopmental Disabhilities of the Nepartment of Health and Human Services (IS}, to the fenter
for Fire Research {(CFR]) of the Natlonal Buresu of Standards [NBS). The project originally
foecused on developing ['lre safety evaluation wmethods specifically for swmall group homes for
people with developmental disabilities. The residents of those homes Include those with mental
retardation, cerebral palsy, epllepsy, and autlam. An expanslon of the preject was undertaken
In 1980 at the request of the Health Care Financing Administration, HHS. The methods are now
designed to cover all types of Board and Care Homes, inaluding those houslng the elderly and
the mentally 111, aund also larger homes, in addition te the orlginaily turgeted small group
homes for the developmentally disabled.

Ihe baslc fire/life safety reconmendatlons ['or all types of board and care hemes, usecd 1n
this report, are contained in a proposcd Chapter 21 to the Life Safety Code prepared Ly the
Hesldential Subcommittee of the Commiltee on Safety to Life of the National Fire FProtection
Association (NFPA). The proposed Chapter 21 1s contalned in Appendlx & of this report wnd 1s
being considered and reviewed [followilng nermal NFPA procedures.
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Residents of board and care homez differ greatly in thelr ablllty to evacuate the home in
the event of fire. Thus the level of bullding fire protection features, needed to provide a
given level of 1life safety, will vary with the nature of the residents' cepabllities and the
avallability of staff to asslst those with reduced capabillitles. The proposed Chapter 21
aceommodates this varlation iIn need by lncorporating the concept of four different levels of
building fire protection features and by providing eriteria for estimating the difficulfy of
evacuating any speciflc home in order to determlne which level of fire protection features 1s
needed by that facllity.

The Center for Flre Research {(CPFR) of the Netlonal Bureau of Standards (NBS} has previ-
cusly developed a Fire Safety Evaluation System for Health Care Facllities (FSES/HC). The
original FSE3/HC provides a method of evaluatlng alternative comblnutiona of fire protection
featurez. It 1s used to determine if the alternative combinations provide the level of life
safety that would be attalned by strict adherence to code speclflcations in Chapter 10 of the
1973 Life Safety Code [1].l Appendix C of the 1981 Life Safety Code contains a slightly
modlfied version of the FSES/HC for use with the 1981 Code [2]. Similarly, CFE devecloped the
Fire Safety Evaluatlion System for Board and Care Homes (FSE2/B&C) to provide more flexlbillty
in achleving the level of ['ire safety that would be attalned by strict adherence to the
specifications in the proposed Chapter 21 {or Board and Care Homes.

4 dpraft FSES/B&C was submltted in January 1982 to NFPA us a proposal for inclusien in the
next editlon of its Life Safety Code as Appendices F and G of the Code. Appendices B and C of
this report contalns the F3SES/B&C with modificatlions suggested by the Realdentlal Subcommlttee.

The FSES/B&C has two distinet parts. One part is a novel subsystem for measuring the
difficulties that can be expected in evacuating a facllity in a fire. It involves determinlng
an "Evacuation Difflculty Score"” based on resident and staff capabllities. The cther part
provides a subsystem for estimating the amount of fire protectlon, from a 1llfe safety stand-
polnt, provided by the building that houses the resldenta. Three different sectlons of thils
subsystem are provided for estimating the level of building safety: one for small dwelling
units, one for large facilitles, and cne for apartment buildlngs housing a group home unit.

1.2 Scope
This seetion defines the type ol resldence to which the FSE3/B&C can be applied. It
describes the relationship of the proposed Chapter 21 {(and the FSES/B&C) to existlng code
provisions. Background information 1s also provided regarding current code applicatlons and
enforcement for this occcupancy type.

1.2.1 Definitlon of a Roard and Care Home

The boaprd and care cccupancy clasaiflicetion covers & wide varlety of resldent types snd
building structures. The features that are used to distinguish this classification are:

INumbers 1n brackets refer to litersture reterences listed at the end of this report.
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* The resldents do not comprise a family unit.

L] The resldents have some form of impairment, mentul and/or physlcal, which
mey or may not detraet from their abllltles to respond to a flre emer-~
gency. These dilsabllitles may be developmental In origin, stem from old
age, be from an sccldent or result from previous alcohol or drug addiction.

- The residents receive somc furm of personal assistance from staff, in
additien to room and board. The services and supervision recelved are legs
than those provided in a hospital, nursing home, or mental institution.

* The homes do not provide medlcal treatment or care beyand what a parent
normally provides for his/her chlldren.

A large number of the residents of board and care homes have been "deilnstitutlionalized™;
that 1g, they have been discharged from lnstitutlonal settings such as state mental hospitals
or vefterans' hospltals and have been placed into these smaller, communlty-bhased residences.
The facllitles desighated as bourd and care homes may be varlously referred to as halfwey
houses, boarding homes, unlicensed nursing homes, group homes, hetels for the elderly, adult
boarding and resldentlal faecilitles, sheltered care hemes, ete. The structures used range from
emall cne-story homes to high-rise bulldings. It has been estimated that there are approxli-
mately 300,000 such facllitles in the U.S., housing about two million residents [3]. Further
information i1s needed regardlng this rapldly growing type of occupancy, and in fact, the
Department of Health and Human Services has commissioned the Nenver Research Institute to
develop background Information on this type of factlity [47.

1.2,2 Code Applications

The 1981 Edition of the NFPA Life Jafety Code dees not vontaln a chapter speclfically
deslgned to cover the board and care occlupancey type, allhough 1t reserves space tor such a
chapter (Chapter 21) for future editions. Thue 1L has been necessary to apply provisions from
other chapters, such as those dealine, wlth health care occupancies or lodging houses, to such
resldences. The chapters on Health Care Cccupaneies {(Chapter 12 gnd 13) assume that resldents
are mostly Incapable of self-preservation and fecordingly provide a high level of (ire protea-
tlen; the chapters on Hotels (Chapters 16 and 17) and Lodging and Rooming Houses (Chapter 20)
assume a nor-dlsabled population, and therefore have less stringent requirements.

For a small percentage of board and care facllities, evacuation of the homes in fire
emergencies may be Impractical and the Chapters on Health Care Occupancies are approprlate. On
the other hand, for a portion of the homes, the resildenls can evacuate rapidly and the require-
ments 1n the Chapters for Lodging or Rooming Houses, and for Kotels are approprlate. However,
in many homes the capabilitles of 1ts residents typlcally do nat fit clther category; that is,
unlike nursing home residents, these residents have some slgnificant capability of contributing
to their own self-preservation in a {'lre emergency, but not at the level of non-dlsabled
persons. Thus, while the health care requirements may be too strict, the reguirements for
lodging houses may he too lenlent.

The criterla avallable to date to evaluate the fire safety of board and care homes have
been, on the whole, unsatisfactory and thls has often resulted in overly satrict standards beling
applied. Thils has caused numerous problems: prohivitive cosls, destruction of the deslred
homelike amblence, and lax or inconslstent enfercement ol stundards by offlelals who are
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reluctant to close down what otherwlse appears to be a well-operated facility. On the other
hand, inadequate flre safecty can resnlt in tragedy as evidenced by a series of fatal fires in
these homes [5-11].

The proposed Chapter 21 prepared by the Residential Subcommlittce 1s an attempt to provide
a model code that provides a high level of safety at minimal ecst by tailoring the flre protec-
Lion requirements to the number of residents and to their eapability to evacuate with staff
assistance. The proposed Chepter 21 contains graduated sets of proposed regulremenls for each
of three sizes of facilities based on the number of resldents: the most lenlent set for small
and large facilitles corresponds to the requirements 1n the lodglng house and hotel chapters,
respectively, and the most stringent set corresponds to Lite reguirements 1n the health care
chapters. The relationship between the reguilrements in the proposed Chapter 21 and the
pequirements in the Life 3afety Code 1is graphlecally depicted in Figure 1, The four Levels of
Requirements in Figure 1 correspond to four levels of evacuation capahility {(or evacuatlon
time) of the residents {with staff assistance].. While the regyulrements of the proposed Chapter
21 are gquite simllar to the correspondlng requirements in the Life Salcty Code, they are net
{dentical because of the nature of the coperatlon of board and care homea. {(Graduated sets of
reguirements are also recommended for evaluating, from a fire safety standpolnt, the sultabi-
lity of an apartment building to house a board and care home in one of 1ts apartments.)

SIZE OF FACILITY

SMALL MEDIUM LARGE
16 or Loss 17-30 31 or More
similar to substantially )
LEVEL A boarding iess than approximates
house hotel hotel
more than
LEVEL B boarding less than approximates
LEVEL house hotel hotel
oF
REQUIREMENTS substantialiy
LEVEL C mora than approximates approximates
boarding hotel hotel
house
a imat
LEVEL D pp:;’;;?: os HEALTH HEALTH
care CARE CARE

Figure 1. Relationship of Recommendations to Life Safety Code Requirements

1.3 HNeed for the Project

In June 1977, the Health Carc Flnancing Adminlstratlon {HCFA)} of the Department of Health
and Buman Services (HHS) issued regulations for federally supported small Intermediate Care
Facllities for the Mentally Retarded (ICFs/MR) [12]. These regulations permit use of the
lodging house requirements of the Life 3afety Code for an ICF/MR with 15 or fewer beds,
provided that all residents have been certified by a gqualified physiclan or psychologlist to be
{1) ambulatory, (7} recelving active treatment, and (3} capable of followlng directions and
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taking aprropriate actleon for self-preservation under emergency conditions. (There 1s a
general agreement that this requirement is conslatent with the intent of the Life Safety

Code, ) In the absence of such certification, or if there are more than 15 residents, the more
restrietive institutlonal requirements for Health Care Fucillitles must be met, Hecognizing
that nelther of these twe sets of requlrements are approprlate for faclilitles housing residents
of intermedlate capabilities, the Administratlion on Development Disabllitles {ADD) reguested
the Center for Fire Research of the National Bureau of Standards te undertake the program
descrited in thls report, and ADD provided funding for the program to address the problem of
filre safety in small board and eare homes Ior the developmentally disabled.

By October 1980, there were several highly publicized Fires in large board and care homes
with elderly and mentally 111 residents. The Health Care Financing Administratlon requested
that the project be expanded to cover all types and sizes of board and eare homes, ineluding
the whole range of housing for the elderly and for the mentally 111.

Fire protection features of the bullding are only one aspect of fire salfety. The actions
and capabllitles of the bullding cceupants are al150 important. While the WSES/B&C in this
report measures this hehaviorial aspect, & guldance manual was prepared In a companion project
to assist operators in upgrading fire safety through proper planning and training of resldents
£13].

1.4 Logle and Structure
1.4,1 Level of Safety

Flre safety regulations do not provide total opr absolute fire safety but they can and
should previde a high level of safety. The Life Safety Code published by the National Fire
Protectlon Associaton 1s the model code used in setting filre safety requirements for facllitles
receiving federal funding under Medlcare and Medicald.

in important assumption throughout this program has been that future provisions of the
Life Zafely Code would require combinations of fire protectlon features that would provide a
level of safety comparable to:

1. The level of proteetion provided under the Health Care Occupancy require-
ments of the Life Safety Code to the patients in nurslng homes when a timely
evacuation ecannot be assured.

2. The level of protection provided under the Lodging or Hooming House reguire-
ments of the Life Safety Code to the residents of ICF/MR's when there are 15
residents or fewer, all of whom are certifled as ambulatory, recelving
active treatment, and capable of seli’'-preservation.

1.4.2 Aalternate Approaches to Achleving Safety

There are three major factors that determine the level of fire safety in a beard and care
home after an unwanted fire has been fgnited:

1. The eapabllitless/disabilities of the rezldents which are & funeticn of their
dlsabilities and their training,



2. The capablilities of the staff to asslst the residents.
3. The fire protection features of the building.

The fire safety of the home can be upgraded by addressing any cof these lactors or any combina-
tion of these factors. Decreasing the number of residents with significant disabllities will
permit & more rapld evacuation. Similarly, 1f the residents need substantial staefl asslstance,
inereasing the number of staff on duty will permit a more repld evacuation. Fire protectlon
features will keep the escape routes safer for a longer period of time and/or will permit the
evacuatlon to start earller through early warning.

A mejor goal was to develop & system that would permit the upgrading of the fire safety of
a board and care home by addressing any one of these factors as well as any combinatlon. This
goal has been met.

1.4.3 Evacuatlion Difficulty

i3 was stated in Sectlon 1.2.2 Code Applications, 1n developing the proposed Chapter 21,
the Residentlal Subcommittee attempted to develop a model code that provides a high level of
safety at minimal cost by talloring the fire protection requirements to the number of residents
and to thelr capabllity to evacuate with staff assistance. The chapter defines four levels of
capabllity:

Prompt. Evacuatlon capability equivalent to that envisloned for the general
population in the Life Safety Code criteria for Residential Occupanciles covered under
Chapters 16, 17, 18, 1%, 20 and 22. This 1s normally accepted as the ablllity to
relocate all of the endangered occupants to a polnt of safety within approximately
three minutes from alarm or other alerting signal.

Moderate. dUroups that can successfully cxecute evacuation and relocate to a polnt of
safety in approximately 5 minutes longer than that defined as prompt evacuation.

Slow. Groups that can successfully execute evacuation and relocate to a polnt of
safety in approximately 10 minutes longer than that defined as prompt evacuation.

Impractical. Groups that sannot successfully execute evacuatlion and relocate to &
polnt of safety withln approximately 10 minutes longer than that deflned as prompt
evacuatlion.

The residential chapters of the 1981 Life Safety Code such as Chapter 16, New Hotel
Qccupaneies; Chapter 17, Exlsting Hotels; and Chapter 20, Lodging or Rooming Houses; asswne
that the guests, wlthout staff assistance, have a prompt evacuatlon capability. It, therelore,
follows that the requlrements of those chapters are approprlate for Board and Care Homes having
resldents and staff with s prompt evacuation capebllity. {This is conslstent with the regulu-
f£ion that permits the use of the Lodging or Reoming Hougme reguirements in small iCcF/KMR's when
all the residenls are ambulatory and cepable of gelf-preservation.) Similarly, the health care
acoupancies chapters assume that evacuaticn or relocation of the patients 1s impractical,

Since the requirements 1n the health care chapters are designed f'or large bulldings, Lit,
therefore, Fellows thal the requirements of these chapters are appropriate for large Eoard and
Care Homes having resldents and staff with an lmpractlical evacuatlon capablllty.
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l.4.4 Equivalency Concept
1.4.4%.1 HNeed for Flexlblllty

The proposed Chapter 21 as printed in Appendix A of this report provides a usable set of
fire safety specificatluns. However, the Life 3afety Code conslders a huilding to meet the
Code if the bullding has a level of safety equal Lo or greater than that achleved by meeting
all the specifications In the ecode -- that s, If it has equivalent safety. The problem 1s how
to determine If this equivalency 1s achleved. The Fire Safety Evaluation System for Board and
Care Wames {FSES/E&C, printed in Appendices B and ) was developed to determine 1 f'ire safety
egulvalent to that required by Chapter 21 1s attalned.

The FSES/B&C can be lmportant if a home exceeds the requlrements of Chapter 21 1n some
respects but lalls to meet one or more specific specifications. Tt deoes provide a technique
for evaluating tradeoffs. If the total safety provided 1s suffliclent, expensive retrofits can
be avolded,

1.4,4,2 Procedure for Determining Equlvalency

The program staff had previously developed a Flre Safety Evaluatlon System for Health Care
Facilitles (FSES/HC}. This system 1s now Appendix C of the 1981 Life Safety Code. The F3ES/HC
provides a procedure for determining If a hospital op nursing home provides the level of [ire
safety equivalent to that attailned by meeting all the appllicable specifications 1n the Code.
Failure to pass the regulrements of the F3ES/HC means fallure ta demonstrate equivalency but
this does not necessarily mean failure te sttaln equivalency; other methods of demonstrating
cquivalency may be used. However, psssing the regulrements of the FSES does demonstrate
egquivaleney and means that the reguirements of the Code are met.

1.4.4,3 Scoring the Builldings
1.4.4.3.1 Safety Parameters

lhe basle approach to determlning the flre safety of a bullding 1s to rate the bullding on
a number of safety parameters that bear upon the safety of the residents. 1These safety param-
eters correspond Lo sets of fire safety features. For example, the safety parameter "Manual
Fire Alarm" covers two safety features: the alarm system; and the possible connection to the
fire depuartment or to an approved central station,

The safety parumeters are designed to constitute a complete assembly of all the basic
bullding l'actors determining the level of safety in the home for which equlvalency could be
expressed. (There are a few Life Safety Code requirements which must be considered explicitly
and for which ho equilvalent alternative was developed, e.g., the specifications of the Natlonal
Electric Code. f9hese requirements arev listed separately from the safety parameters.) "The
bullding 1s given a numerical scoure ['or each safety parameter and welghted sums of these scares
arc used to determine if the bullding meets the FPire apfety reguirements,



1.4.4.3.2 HRedundant Safety Subsystems

4 baslc principle of the Life Safety Code is that there willl be a redundancy of protectien
g0 that the faillure of & single protectlon device or methed wlll not result in a major [lallure
of the entlre safety system. In additlon, the development of a redundant approach, as used 1in
this safety evaluation system, avelds the pitfall of traditlonal approaches to developing
grading systems where all ol the elements are consldered independent of each other and & alngle
total score determines acceptabllity. Under such s osystem, it is possible to achieve a passing
score even if one or more critical elements are missing. On the other hand, thls evaluation
system requires sufficlent fire safety featurcs to provide the required level of life safety in
each of three fire safety subsystems —— Fire Control, Egress, and Hefuge. In additlion, there
is a General Flre Safety Regulrement which 1s the tradltleonal total score.

1.4.5 HModular Nature of the FSES/B4&C

The FSES/BLC le composed of two subsystems whlch cen be gonsidered two separate modules as

needed:

1. A subsystem or module for cstimating the evacuation capability {or
evacuatlon difficulty) -- Appendlx B.

2. A subsystem or module for eatimating the level of bullding fire
protection -- Appendlx C.

The propesed Chapter 21 prepared by the Hesidential Subcommlittee deflnes the four levels
of evacuation capability as presented in section 1.4.3. One way of determining which level of
evacuation capebllity 1s appropriate is to use the first module of the PSES/B&C (Appendix B).
However, the authority having Jurisdiction may approve ather methods of determining that
level. Onge the level i1s determined, the bullding may be evaluated by use of the inflexilble
specifications of the proposed Chapter 21 (Appendlx A) or Ly the more [lexiblec F3R3/B&C
subsystem for estlmating the level of fire protection {(Appendix C).

1.4.6 Steps to be Used in Evaluating Fire Safety in Board and Care llomes

Refer to Sections 1.4.6.1 or 1.4.6.2 or 1.4.6.3 or 1.4,6.Y4, depending upon the nature and
size of the facillity.

1.4.6.1 Steps in Evaluating the Fire Safety of a Small Board and Care Home

STEP 1. DETERMINE THE EVACUATION CAPABILITY AND DETERMINE LEVEL OF REQUIREMFNTS

1. Meke declsion based on delinltions in proposed Chapter 21, Section 21-1.3,
on pages T3-75 and Sectlon 21-2.2 on pages 75 and 77.

ar

2. Use the Procedure for Determining Evacuation Capablllty in Appendix B on
pages 94 to 114,
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STEF 2, FVALUATE THE BUILDING AND DETERMINE IF IT HAS SUFFICIENT FIRE SAFETY
1, Use lable 21-1 of Appendlx A on page T6.
or
2. Use Fire Safety Evaluation Worksheet for a Small Dwelling Unit in Appendix C
on pages 117 te 131.
1.4.6.2 3teps in Fvaluating the Fire Safety of a Large Board and Care Home
STEF 1. DETERMINE THE EVACUATION CAPABILITY AND DETERMIKE LEVEL OF REGUIREMENTS
1. Make declsion based on definltlons 1in proposed Chapter 21, Section 21.-1.3,
on pages 73-75 and Sectlon 21-=2.2 con page 75 and 77.
or
2. Use the FProcedure for Determining Fvacuatlon Capability in Appendiz B on
peges 94 to 114,
STET 2. FVALUATE THE BUILDING ANLD DETERMIKE IP IT HAS SUPFICIENT FIRE SAKFKTY
L. Use Tables 21-2 and 21-3 of Appendix A on pages B3 and 8§5.
or
2. Use Fire Safety Fvaluatlion Worksheet for a Large Residential Facility in
Appendix C on pages 133 to 1%3.
1.4.6.3 B3teps 1in bEvaluating the Fire Safetr of a Board and Care Home 1n an Apartment Bullding
STEP 1. EVALUATE FIRE SAFETY OF APARTMENT UNIT HOUSING ROARD AND CARE HOME AND DETEEMINE 1.FVEL
OF REQUIREMENTS
1. Use procedures for evaluating rilre salety of each small board and care home
housed in the apartment bullding as glven in Section 1.4.6.1 of this report.
2. This step will determine i1f the apartment unlt hus sufficient fire safety
and will provlde a Level of Requirements fvr the next step.
3. This procedure can only be used if number of residents in the unit is 16 or

less. The system cannct be uscd LIff there are more than 16 residents per
unit.




STEP 2. FVALUATE THE REMAINDER OF THE APARTMENT BUILLING AND DETERMINKE IF IT HAS SUFFICIENT
FIEE SAFETY

1. Use requlrements in Sectlon 21-Y4 of Appendix A, pages 91 and 92.
or

2. Use Fire Safety Evaluation Worksheet for an Apartment Bulldlng Used to House
& Board and Care Home in Appendix C, pages 155 to 176.

1.4.6.4 Evsluating the Flrc Safety of a RBoard and Care Home that Meets The Requirements of
Chapters 12 or 13 of the Llle Salety Code.

If a Board and Care Home meets the nursing home requirements ol Chapter 12 (New Health
Care Uccupancles) or Chapter 13 {Existing Health Care Occupanciles), as appropriate, It is
considered to have suffilclent f{ire salfety for any level of evacuation capabllity or any level

of reguirements.
1.4.7 Justificatlon for Approach

Whern the orlglnal Fire Safety BEvaluation System for llealth Cure Facllilles {FSES/HC) was
developed, the whole approach was novel and, therefore, to some extent suspect. The technical
report by Nelson and Shibe [14]) gave @ detailed Justification for the structure of the System.
The background descriptioens 1n the Nelson and Shibe report apply equally 1n justifying the new
FSES/B&C,

1.5 Need for Additional Work

While systems development 1is completed, additional work 1s needed 1f the proposed addl-
tions to the Life Safety Code are to be adopted and enforced by regulatory agencies.
Asslstance must he given to the NFPA as 1t evaluates, reflnes, and modil'les the recommendatlons
for incluslon in the Life Safety Code; administrative and audit policles need to be developed;
surveyors need tc be tralned; key members of regulatory bodies should be brlefed; ete.

While the development of the recommended fire safety eveluatlon wsystem was based on the
available research of the fleld, Judgment was used where research data were not avallable.
Additional research date are vital 1n upgrading the F3ES BiC and are important in obtainlng Its

wide acceptance and use.
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2. ORIENTATION AND PROELEM DEFINITIONS
2.1 Pirst Year of FProgram

Ihe orlginal cbjective of this program was to address Qire safety requlrements for small
group homes for the developmentally dlsabled. While the project staff had extensive training
and experienee in fire engineering, fire safety and the behaviecral sclences, 1t had no experl-
ence with the operation of group homes and was unfamiliar wifh recent technical advances 1n the
fleld of managing and habllltuting mentally retarded persons. It was lmpcrative to gein the
necded Information early in the project.

It guiekly became cbvious that group homes for the developmentally disabled vary greatly
in terms of:

1. the architecture of the building;
2. the disabillities of the resildents;
3. the level of services provided;

L. the size of operation;

5. the style of operation;

&, the goals of providers; and

7. the level of fire safety,

Since 1t was important that the recommendations cover as wilde a range of homes as possi-
ble, the projecl stalf vislted a wide variety of homes. During thls first phase of the
orlentation perlod, the staff visited over 60 homes in slx states plus the District ol
Columbla. Discussions were hcld at these homes with owners, managers and staff. Fire drills
were cbserved at several ol the homes.

The second phase of thils orlentatlon included continued vislts te homes. However, the
ma jor thrust was an in depth study of nine group homee in elght states -- four of these states
were vislted durlng the Initial orilentation [15]. This study provided data on fire drills {at
elght of the nine homes} and on the aclivlity {(rcom use) patterns of the resldents. {The
resldents tended to use rooms 1n the same pattern as t¥ypical famllles 1n their private regi-
denceé.} Other informatlon obtained Included fleor diagrams, reperts of miner fire incldents
in the homes, stel{ing patterns, and information about Lhe resldents, and theip capablllties
and Adeptlve Behavicr Test scores.

The recent technical literature in the fields of mental returdatlon and development
disabllitles is very large, Indeed. To aselst us in making use of that lltcrature, a grant was
glven Lu the Walsman Center of the Unlversity of Wilisconsin. It conducted a comprehensive
segrch and revlew of the research literature related to mental retapdatlon, cerebral palsy,
epilepsy, autism and multiple handlcapplng conditiens, Tts report described the consensué of
avallable research and Informetion on the functional capabllitles of developmentally disabled
persons [16]. It alsc contalned a summary description of nine different scales that neasure
adaptive behavior lncluding the ohe called the Adaptlive Behavior Scale. However, none of these

-11-



were developed to measure the abllity of residents to evacuate 1ln case of filre.
staff of the Waisman also served as informed consultants and suggested several approaches for
meesuring the capabilities of developmentally disabled residents to evacuate their homes in

fire emergencies.

Prior to the decislon to Initiste and fund thls program, the Center for Fire Research had
developed the Fire Safety Evaluation System Ior Health Care Facllities (FSES/HC). . From the
beginning of the program there was an implied sssumption that NBS would develop a method of

2,2 Problem Deflnition

2.2.1 TFire Safety Evaluation System

evaluating the flre safety of the group home that is similar to the F3ES/HC.

2,2.2 Major Findings from the Orientaticn

As the ataff became oriented to the problem several iltems became clear:

1.

Small group homes tend to be loecated In bulldings that archltecturally are
like large private homes. In fact, many group homes are located in former
private residences.

Small group homes are alsc sometimes located in apartments in apartment
houses otherwise having a typlcal mix of residents.

Large board and care facilities tend to be located in bulldings typlcal of
very large resldences, dermitorlea, hotels and apartment~hctels. Many of
these large board and care faclllities were previocusly motels, seasonal
hotels or nursing homes.

In all size ranges, some of the bulldings were converted from other uses and
some were hewly constructed for thils purpose.

The competence of the residents in group homes, from the standpolnt of their
abllity to evacuate 1n fire emergencies, ranges frou that found in the
general population te that found 1n rursaing homes.

The fire safety regulations applied to group homes vary from stete to state.

The only relevant Federal regulation was that for ICF/MR's, as published
just prior to the start of the program (see section 1.3) [12). At least cne
state, Minnesota, was using the same regulrementsa. (ICP/MR's are lnter-
mediate care facllitles for mentally retarded and other developmentally
disabled residents purtlcipating in state Medicald programs. }

Many leaders in the fleld of developmental disabilities strongly belleve

that providing group home reslidente with a homellke amblence 18 an important
factor Ln their care, tralning and habilitation.

-12=
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9. It 1s difficult and expenslve to meet the Health Care Occupancy requirements
o' the Lif'e Safety Code and still have a homelike amblence. Tar example,
the requlirements for standard coue conforming exlts preclude the usc of

residentlal type stalrways.

10. 1In many cases where theoy are required, the Health Care fecupancy regulre-—
ments are greater Lhan those needed to provide many group homes the level of
safety norwally provided other ocecupancies by followlng the Life Safety
Code.

11. None of the exlsting mcasurement lnstruments or measurenent teehinigques
deslgned for use with mentally retarded people is useclul or relevant for
measurling the abllity of a group home resident Lo evacuate a building in a

fire emerpgency.
2.2.3 DBasle Appreach to Providing Safety
Safety in a fire 1s a funvitlon of two factors that relate to time.

1. As a dangerous flre progresses or grows Llhrough time, the environment
becomes less temable or morce dangerous.

2. Residents musl take actlon to protect themsclves —- e.g. to evacuate --
belore the environment becomes too lethal or otherwise too dangerous.

Fire safety or fire protectlien features aof bulldings are designed to prolong the time
before the environment bhecomes dangerous and to asslst the residents 1in taking sctlicons to
prolect themselves. For example: l'ires spread more slowly wlth non—flammable walls han wilth
flammabhle walls; and adequate stalrway location and capaclty help a rapid evacuation.

Jaf'ety ls a funetion of the time provided by the building for sell-preservation action by
the occupants and the time requlred by the ccecupants to take these actions. Far any glven
level of safety, a change In elther the safety Teatures of the tullding or the capabllities of
the occupants can, up to a point, he compensated by change in the other.

2.2.4 TPreliminary Problem Definitien

Based on the infarmation obtalined durilng the arientation, and the general background and
Judgment of the program stal'l’, it was decided to devolep & Flre Safety Fvaluation System as
follows.

The system would contain twe aubsystems: one te estimate Lhe evacuatilon capabilities of
the resldents, and the other to cvaluate the Fipre safety features of the building. For any
given level of evacuation capablilities, there would be & regqulired level of fire protection
features. The development of' each of these two subsystens was expected to be a major technical
challenge.

It was expecled that the subsystoen to evaluate the fire protectflon features of the
building would be composed of at lcast two parts: one for evaluating hoemes that are 1llke
private residences (small facllities) and one for homes Lhat are like hotels or dormltorles
(large facllitles). It was declded to develop the part for small faellities first. It was
recogrnleed that something special would need to be developed for homes in apartment houses.
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Sipce Fire Safety Evaluatlon Sysiens evaluate the level of safety of a hullding as
compared with the level prescrihed by a cede, and the exlsting Life Safely Code did nol yet
contain a chapter specifieally for Board and Care Homes, 1t was necessary for the project stalf
to develop a set of criterla for this comparisen. The origlnal FSES/BRC was desipned to
provide a similar level of safety as the established occupancy chaplers of the Lil'e Safety Cede

using simllar fire protectlon strategles and equipment.

Tt was cleer that a ratlng scale for rating the resldents was needed. FHowoever, the
project staff, with the assistance of' the speclallsts at the Walsman Center, was unable te find
any measurenent instrument that would serve the purpose and there wag no precedent to follow in

the fire safety field.
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3. SYSTEM DEVELCEMENI - CVRERVIEW

3.1 Uverview of the Research Effort

Uhe research effort in develaping Lhe Fire Safety Evaluation dysten 'or Board and Care
Homes Invelved seven major tasks:

1., Crientftation, problem definition and development ol system ontline. (This
task was described in Section 2 ahove. )

2, Cevelopment of the subsystem for estinalling evacuation ditficulty of group
homes for the developmentally disabled. [ See Sectlon 4.)

3. Development of the subsystenm ['or evaiuating the fire protectlion features of
small bulldlngs. (3ee Sectlion 5.)

4, Calibration ol the two major subsystems —— determining the amount of fire
protectlon needed for cach level of evacuallon difficulty. (See Section 7.

5. Expansion of the two subsystems to cover larger bulldings and additional
types of disabled populations. (See Sections 4 and 9.3

B. Fleld test of the system. (8ee Section 6. )

7. Modification of the systen Lo make it completely compatible with u proposed
hew occupancy chapter I'or Board and Care Homes in the Life Sufety Code.

Tasks 2, 3, and 4 are the threc tasks 1lnvelved in the development of the system that has
been called the Fire Safety Evaluatlon Jystem for Group lomes for the Developmentally Dis-—
abled., Aftor Che system was extended to cover larger bulldings and additional types of
disabled populations (Task 5) the total Byslem was called the Flre Safety Evaiuation System for
Board and Care Homes (KFSES/BiC).

3.2 Use of Professicnal Judgment

The tasks involved in systems development were all heavily dependent on professional
Judgment. The professional Judgment of the pruject staff was supplemented and supported in a
formal manner. FEach of theose tasks —-- the develepment of the two major subsystems and the
calibration -- involved & similar sequence of steps to best utilize expertise to support the
project staff. "The details of the sequence of sleps are described in subsequent sectlons; the
general approach 1s outlined below.

1. The project stuaff prepared preliminary versions of the subsystem or
calibratlon tables without numerical values.

2. 3tal'l' prepared a form to obtain the Judgments af a pulated group of experts.

3. The group of wxperts filled oul the form and, tlhereby, gave us Lhelr
Judgments.
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L, The project stalf analyrned the responses of the experts and from these
responses developeu numerical values for the subsystem or calibration table.

5. A new panel of exnerts reviewed and discussed the subsystem or callbration
table and made recommendations feor changes. This review ineluded an
evaluation of the characteristiecs of facilities and/or groups af individuanls
which would meet the various performance levels defined by the subsysftems.

6. Staff andsor oripinal group of experts sensldered chanpes suggested by Lhe
panel, made changes considered approprlate, and reeycled Lhe results through
the panel.

1n each of the tasks, Lhcre were several cycles of the panel suggesting changes, the staff
making changes, and the staff presentling the changes Lo the pansl. Durlng these iteraticns,
Lhe staff made changes based on the suggestions of the panel, new technical inluruation, and
mare experience with the subsystem. A major source of new technleal informatlon wus Task
6 —= the l'leld test of the system. Cther majJor sopurect were fleld investlpations of major
relevant fires and the ongolng research at NBS.

While there were many similarities in the process, there were also variations. Eacvh task
will be more fully described in later chapters.

There are several rcascns why & projJecl such as this relies heavily on prefessional
Judgmenti.

1. The technicel state-of-the-srt does provide only limited objective,
tecknically-based procedures for determining fire safety ln board and care

fhromes .

2. AMternatlive sets of Tire safety features provide differential fire crotec—
tion for different puilding eoccupants and for different flre scenaries. Tor
example, one fire protection approach may ol'l'er better than average protec-~
tion to cecupants of the room ol arigin while ancther approach may offer
better than averagc protectlion to occupants of hedrooms remotc from the
fircs. A judgment 1s requlred regarding the overall safety provlded to the
individual resident and the group as compared with the safety objectives
inherent in the Code.

3. There is & limited, but growing, technlcal base te provide guldance on the
effectiveness of fire protectian features, singly and in combinallons, from
5 lite safcty standpolnt. Therce was st111l a need, however, to rely heavily
on professional judgment lor estimates of effeckblviness,

The advlce and other assistance of exports, consultants and consulting panels 1s needed fto
supplement the knowledge and judgment of the preject staff. The project staff was gelected
because of its relevant background, knowledge, tuchnical skills and prosumed good Judgnent.
However, it would be impessible for any small group of experts to have the knowledge, experl-
ence and hraad perspectlive Lhat a wider range of experts would have. Purthepwore, 1t 1s elways
advantageous to have a somewhatl technically detached revlew of the work of any large project by
experts who are less intimately involved with the project.
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On the olher hand, the panels were kept informed of pecernt relevant research results in
the area of fire rescvarch so that their professional Judgment would boe buased on and influenced
by the latest available technical information.

3.3 Delphi Group

A group of 14 experts frum the Center for Fire Research who were not assigned to the
program served as a panel to provide guidance in the sclection of preliminary numerieal values
representing the relatlve importance of various Fipu safety features of bulldings and of fire
safety hazards. Detalls regardling the functilon and composition ol' this group are gontalned 1in
Appendix k.,

3.4 Peer Consulting Panels

NES staff worked in close cooperation with twe peer consuiting panels ~— one concentrating
on the human behavlior aspects of the system (the Human Behavlor Consulting Panel) and the other
on the fire gat'ety engineering aspects (the Firc Frotection Consultlng Panel)., Therc was
overlappling membership on the panels ta facllitabte communications between the two panels. The
approach was to select For these pancls gcknowledged ecxperts of diverse background, whe were
elther known Lo NBS staff through persconal contacl or who were highly recommeded by knowledge-
able persons. {(The use of ihese formal panels did not preclude, of course, consultatlon with
additicnal experts.)

The modus operandi was for the panel to ralse questions or to make suggestiona. 'The starff
wonld carefully consider the guesttons and suggestions, make changes as seemed approprlate, and
would present the changes to the panel at 1ts next meeting., Lue to the many interrelations und
luteructions througheut the system, non-trivial changes were made only after careful study.,

While the Peer Review Panel was the formal mechanism for an Independent review, drafts of
the system were widely clreulated and comments from all sources were given cureful considera-
tion. lilowever, no changes were made without coneurrence of the panel.

Tnitially the two peepr Eroups met separately, but as the subsystems nearcd completion, the
groups met Jointly to conslder the system as a whole. Appendiz D contains a listing of the
panel members. The Fire Proteection Consulting Panel met on January 31l-February 1, 1980 and
June 11-12, 1980, ‘The Human Rehavior Consulting Panel met on June 20-21, 1978, June li-12,
18979 and June 26-27, 1980. Jolnt meetings were held on September 8-10, 1980, April 14-15, 1981
and November 9-11, 1981. A speclal rancl of experts (includlng some of the regular pancl
members &s well as some persons without prior experience regarding the system) met on
Uctober 14-16, 1981, approximately & month prilor to the final Julnt panel meeting in November
1981, This speclal panel was primarily charged with reviewlng a propaesed calibration for Lhe
system 1in light of case studles presented rom the field Lest of the systiem.

It should e emphasized thal the rele of these panels was not confined to review and
critique of g largely compleled system, but, rather, involved participation in the develapment

of the system at important Junetures.

While Lhe contributieons of the ranels were 1nvaluable anpd strongly inl'luenced the fingl
praduct, Lhe responslibilily for the system remained with Lhe program stall.
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L. SUBSYSIEM FOE E3STIVMATING EVACUATION DIFFICULTY UF BOARD AND CARF HOMES

4,1 Basgle Guidelines

In the preliminary problem definition stage, 1t was tentatlvely declded that the measure
of evacuation diffleculty should be a ratio of two saores: {1} a measure of the evacuatien
problems of the residents; and {2) a measure of the capability of the staff to provide assls-

tance.

Lz the system development progressed, this decision became firm,

In developing Lhe mecasures of the capabilities of the resldents and the staff, several

vasie considerations helped shape the measurement systems.

1.

Congervatlism - Take inte consideratlon behaviors or events which are

unlikely to ocveur, but not those whose probabllity of occurrence is

extremely low.

Fire codes are written in consideration ol' the relatlvely few Tlres that

create & seprious threat to 1ife and property. Thils epproprliately conserva-
tive, worst-case perspectlve was used in devising the Evacuation biffileulty
Score. When there 1s speclfie evidence that sane problem 1n evacuating the

residents mey occur, the megsure of evacuation difficulty Is computed ocn the
assumption that the problem wlll occur, even thouph the event is unlikely.
Thus, the E-Score 1s related not to an average evacuutlon tlme, but to an
evacuation Llme when anticipated problems might arise. In chooslng the
factors to use 1n determinlng the E-Score, there was a need to glve consid-
eration to all the scenarios raised by records ol past flrcs and to the

Judgment of a wide range of experts.
On the other hand, absolute safety cannot be assured, and 1t 1s impossible
to conslder every conceivable problem, no matter how unilkely. There was a

need to be conservatlve but realistic.

Useability and Accuracy - Develop a method for cetlmating evacuation

diffleulty that is both easy-to-use and accurate.

One of the most challenging aspccts of developlng evaluatlon or measurements
systems 1s achieving the proper balance between the sometimes conflleting
goals of useability and accuracy. A relatively simple and straightforward
method of estimating evacuation difflculty is desirable so that the system
will not be difficult to use or understand. On the other hand, it 1s alsc
desirable to c¢reate a system which dlstinguishes all slgnificant differences
in evacuation diffleulty. An attempt to account for all the factors
sontributing to evacuation difficulty naturally lends to lncrease the
complexity of the system.

Performance-basie - Base ratings on observed kehaviors which are relevant to

tehavlior 1n a flre situation.

This directive 1ls key Lo the system; in some ways, it assists In achleving
beth the gouls of useabllity and accuracy.
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The fact that ratings are based on observed behaviors can contrlbute te the
ease with whieh the resident ratings can be gudited, and thus increases the
useabllity of the system. While the rules for obtainlng the ratings of the
residents will be set by the regulatorey authority having Jurisdicticon, we
cdn assume that the ratings will be assigned by professionals in the health
care field who are famlliar with the residents. The regulatory authority
needs to be able to audit or conl'irm these ratings. Thils is one of the
reagsons 1t 1s important thal the ratings be based on observable behavior to
Lthe greatest degprec feasible. For exanple, one of the categorles 1s: (the
resldent) initiates and completes cvacuatlon promptly iIn & Flre deill. The
regulatory authorlty can easlly observe if the posident responds properly in
a Ilre drill.

By using obscrvable behaviors as the basls Tor rating resldents, it is
passible Lo more clearly defilne the rating task. Mor example, the rater is
not asked to engage 1n vague conjecture as to whether a resident "might"
resist assistance durlng a fire emergency; rather he is askod to base the
rating for this factor on these speclfic criteria: there must be evidence
of reslstunce on the part ol the resident in a past incildent, the staff
needed to use physical force to overcome the resistance, and the incident
must*not be such a special situation that 1t would probably not be indica-
tive of behavior in fire.

There are other aspectg of the rating procedure which may be regarded as
inereasing the complexity of the task for the rater. For example, the
taking of a sleeping medication would be an obsecrvable behavicr easlly
determined by the rater. However, the rater does not directly use this
behavior but must relate 1t and other factors such as hearing Iimpairment to
& behavior with direct relevance for the Fire situation, namely the
resldent’s "wakling response to alarm®,

The following secticns show how the varlous compenents of the evacuation difficulty
subsystem evolved and provide descriptive and explanatory informatlon regardlng these compo-

nenis.
4.2 System for Ratlng Residents
4.2.1 Original Structurc of the Worksheet for Rating Residents

By the end of the basic orlentation reriod, i1 was declided to develep a system for
evaluating the capabillty of the occupants of the homes -— resldents and staff -- to evacuate
in firv emergencies. The [irst step in developing such a system was to develop 2 system for
cstimuting the relevant capabilitiles/digsabllities of each resident,

It was clear that traditional IQ and other academic predictors were conpletely inappro-—
priate. Thesc tests are directed st such skllls ms: ability to think abstractly, vocabulary,
and Immediate memory span. More performance orlented measures were needed. An analysis was
made of the Adaptive Dehavior Scale followed by reviews of elght other related performance
scales. This effort led to the conclusion that these scales were of the type that would be of
value but were not sufficiently directed to evacuation skills. A decision was made to develop
& measuring instrument specifically for our FSES.
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4 draft of a possible worksheet wal produced by the program staff’. It incorporated
suggestions by the project staff at the Walsman Center. Al the first meetlng of the Human
Behavior Consulting Panel, the ltems on the draft warksheet werc discussed In some depth but
the panel was not shown the wWork-sheet; the staff was more lnterested in general concepts and
new ideas rather than criticism of detalls. After the panel meetlng, the draft workshect was
revised. A copy of the revlised worksheel ls presented 1n Flgure 2,

4,2.2 Pllot Application of the Worksheet

In December 1978, therc was a fire ln the state achool at Ellisville, Mississippl. The
administration permitted us to interview gtaff, and each resldent —-- survivors and fatal-
tties —— on the Floor of the Iirc was rated by three staff members working as a group with the
gsslstance of an NB3 staff member. The three stall members had no diffienlty in obtaining
agreement on the ratings. This exerclse uncovered embiguities In finc polnts of the defini-
tiens which were corrected. More importantly, tws of the factors appeured to dlscrimlnale
between those who were injured or died and those who escaped uninjured. See Flpure 3.

It is interesting to note that a scale on mebillity did net discrlminate between the
injured and non-injuved. In the rescue efforts by staff, prlority was given to reseulng the
reaidents that used wheelechalrs. Thils might have balanced their greater inherent risk.

The results of thils exerclse gave the project staff confidence that they were proceedling
in the right direction.

4,2.3 Initial Assignment of Values to the Categories
4.2.3.1 Overview

To convert the worksheet in Flgure 2 to a working document, it was necesgary that scores
be asalgned each factor category, These scores represent the relative importance of that
circumstance 1in increasing the diffieulty or duration of the evacuatlon prosess. A score of 0
means that thle circumstance does not represent a significant evacuatlon burden for the staff;
a score of 20 meana that there may be & need for the full services of one staff member to
apsist that resident for cne evacuation eycle; intermediate values means that there may be &
need for cne staff memher to aszlst the resident during part of hls evacuation time or that the
type of staff asaistance required 1s such that the staff member could be assisting more then
one resldent of this type simultaneoualy.

Tne values for the scores were arrived &t by 2 consensus proceas which relied primarlly on
the professiocnal judgments of NBS astaff, the panel, and other behavieoral and flre protectlon
experts.

4.2.3.2 Palred Comparisocn

In order to obtain a first cut of values for these scores, & "paired comparlson exercise”
wes conducted. A form was prepared where each category in Flgure 2 was pairad with all other
categories. (Twe verslons of the form were distrlbuted sc that each item of each pelr would
eppear firet half the time.) Respondents wers asked to considar each 1tem in a palr as
representing tha signifilcant characteristic of an ctherwlse high functloning {or relatively
competent) mentally retarded adult: the palir of items, therefore, defined & pair of adulte.

If two similar group homes, each with one vaoc&ncy were availlable, the respondents were aaked to
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SOCIAL
ADAPTATION

MOBILITY
{LOCOMOTION)

RESPONSE TO
INSTRUCTIONS

BEHAVIOR
UNDER STRESS

FIRE
AWARENESS

SENSQRY
IMPATRMENT

MEDICATION

RESIDENT'S
WEIGHT

Interacts Positively
with Fellow Residents

Does Not Interact
with Fellow Residents

Interacts Negatively
with Fellow Residents

Normal

Speed Impairment

Needs Some
Assistance

Needs Full
Assistance

Follows Verbal

Needs Physical

Does Not Respond

Instructions Guidance To Instructions
No ﬁignificant Degraded Reactions Significant Resists
Change Seizure Risk Assistance

Will Alert Others
When Fire Signs
Are Present

Will Evacuate When
Fire Signs Present
or Alarm Sounds

Knows the Signs
of Fire/Takes
Preliminary Action

No Fire Awarenes¢
Needs Fyll
Guidance

None Impairment-No Impairment-Assistance Impairment-Assistance
Assistance Needed Needed Needed to Evacuate
Maintenance Medication Nocturnal Sedative

None !

Weight Below Weight Above 60 Weight Above 200
60 Pounds and Below 200 1bs. Pounds
Figure 2. Early Version of Resident Rating Worksheet
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RESPONSE TO INSTRUCTIONS

Follows Verbal Needs Physiecal Does Not Respond
Tnstructions Guidance To Instructions
Dead & Tnjured 30% T17%% 5 127 7 17%
Not Injured 20 95% 1 5% 0 0%
FIRE AWARENLESS#*%
Will Alert Will Evacuate Knows The No Fire
Others When When Five Signs S8igns Of Awareness/
Fire Signs Pres., Or Alarm Fire/Takes Needs Full
Are Present Sounds Preliminary Guldance
Action
Dead & Injured 7 17% 7 17% 2 52 26 62%
Not Tnjured 9 437 6 297 2 107 4 197

N=63

* The number of residents in the two wards invelved in the fire who fell in this
category.

%% Percent in the death and injury category who have the specified capability.

k%% This factor was superceded by "Response to Fire Drills" in the final version
of the worksheet,

Figure 3. Differences between Casualties and Non-Casualties in Ellisville Fire
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determine which person ol the pair they would zsslgn to the group home with the higher level of
flre pretection,

The forms werc distrihuted to g varlety of people in the I'eld of developmental disapblli-
tles including the Human Behavior Consulting Penel. Some reclpients made additienal ceples of
our fern and mailed these tg thelp colieagues. Twenty completed forms were returned.
Thurstone's Law of Comparative Judgment (Case V) [17] was used to compute scale values for each
of" the categories. Thils 1s a technique specifically developed to scale items hased on data
'rom paired comparilscn Judgments,

4.2.3.3 Review by Panel
The results of the Paired Compartson Exerclse were presented to the Human Behaviar
Consulting Panel. Upon examining the results, 1t recommended that the categories for each of
the Tactors could be classified into Tour groups based on need for staff asalstance:
1. Ne signif'lcant fire evacustion problen, requires no staff sssistance
2. Requires limited staff assistance during part of the evacuation,
3. Requires substantial guidance during the ontire evacuatlon,

4, Requires substantial physical assistance during the entire evacuation,

a. Asslstance from one staff membep
b, Asalstance from more than one staf'f membep

4.2.3.4 Minimum Score

As the total system developed, 1t hecame apparent that every resident should be given a
minimal disability score because the difficulty of supervising the evacustion increases as the
size of the group evacuatlng increascs, even if all resldents sare capable of self-evacuation.

The minimum score on onc l'actar was deflned te be one and the other scores wepe adjusted
30 that the score for those needing substantial physicel assi{stance would he 20, Thls makes a
20 to 1 ratio between Lhe score for a resident needing substantial physical asslstance and the
score for one needlng no assistance. This ratic was discussed and endorsed by the consultling
panel.

4.2.4 Field Tests for Kater Agreenent

An obvicus limltatlon in the use of any rating scale is the reliability of the ratings ar
rater rellability, that 1s, whether the ratings would likely to be the same op diflerent 1f the
resldents were rated by a different rater.

A busle assumptlon throughout the project was that satisfuctory rater rellability eould he
obtalned 1f the ratlngs were based on past perlormance or actlons of the residents rather than
on rater jJudgments, 1intuitions and predietions. A good clear set of ingtructions 1s alsc
vital.
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It was always recognired that complete agreement among raters should not be expected.
First, the raters may not have observed similar behavleor. Second, there 13 & Judgment
component. The goal is to have sufficient agreement that confildence in the system 18 Justli-
fied.

The most dlrect way of evaluating rater rcliability 1s fo have each resldent in test
facilitles rated by two or mure raters, The agreement among the rateps can be determined.

Three tests of rater rellabllity were conducted while the syslcm WAS under development:

a. Mall Survey

Coples of the worksheet and an explanatory instruction manual ang plossary were malled
to a variety obf leaders and professionals in the f1e1d. They were reguested to send
the forms to a variety of faueilities where two Or mwore knowledgeable gtall members
would rate some of the residents. Tt was stressed that we wanted two opf morco raters

Lo rate the same resident. A majority of the responses wore ANONYMOUS .

An analysls of the ratings showed that when the ratlngs of two raters for Lthe same
resident were ecompared, there were more differences (less lnter-rater relilabllity} for
the "Behavier Under 3tresa" factor than for the cther factors. There were also a
aumber of comments from the raters eriticlzing this faetor. The definitlons in the
glossary were modified to make that faector more dependent on abserved béhavior and

less on speculatlion.

b. MNorthern Virginla Training Center

The Northern Viepginia Tralnlng Center (NVTC) amsslsted us by having & number of
resldents rated by two or more staff members. Again, the inter-rater rellabllity was
analyzed.

Examination of the data indicated that the prinmary source of concern regarding the
reliability in the data were systemmatic rater niases. In other words, for a glven
factor, some raters will tend to make pratings that are more severe Lhan most persons
rating the same pesidents while other raters will tend to make ratings that are less
cevere. There are two sources for these biases. Fipst, raters make dlscropant
interpretations of the factors and factor categorles, and, secend, they base thelr
ratings on different observed resldent benaviors due to differences in shifts worked,
duration of employment, osecupational roles, and so forth. bHortunately, both these
sources of blas can and should be alleviated through the following means.

Varylng interpretatlons of factors and factor values can be reduced through a careful
development of an instruction manual/giossary. Although the project ataff was told
ghat the glossary Was vonelse and very readablo, discussions with raters at NVI'C and
their comments an the worksheets revealed that misinterpretations were gtill very
common. One problem wuas that there was too much information ta be learned and
rotained through a casual reading. ‘he reliablllty (and, censequently, the accUracy)
of ratings should improve substantlally when the raters are glvern one or Lwo class
seesions on how te use the form. When that is nol feasible, thoughtfully ronstructed
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selli-Instruction training materials should be an acceptahle alternative. (Developrnent
of these muaterials 1z g future task.) O8ome improvement 1in decreasing misinterpreta-
tion was possible by refining the warksheet and the glossary: this has heen done.

The problem of rater "biases™ due to the cbservation of different behaviar can be
mltigated by having raters share information as part of' the rating procedure.

While these steps should slgnificantly improve reter reliabllity, some varlation will
8t1ll remain.

¢. Mentgomery County, Penngylvania

The two previous studles vwere limited to a study of the resident rating factors. In
Montgomery County, homes run by six different private organizations were rated for
evacuation difficulty using the resident rating form. The scores of the residents
were summed and the total was dilvided by a score for the staff avallability. The
resulting "E" score represented the evacuatlon difficulty. The resulting daca
provided two types of Information, First, numerical values of "E" wepe assovclated
with actual group living situatiops. Second, reviews of the data with representatives
of these organizations revesled a serles of systemmatic errors 1in uslng the systom.

Except for the "Behavior Under Stress™ factor, the sgreement among the raters was
elrly good. Kohen's Kappa (uncorrected for chance agreement) was used to measupe
thls agreement (18], The average Kappa was .60 including the Kappa for "Behavior
Under Stress." Although no additionual rater rellabiiity tests have been conducted as
the system was modified and ref'lned, 1t is assumed that the reliability of the final
version 1s at least as high as for the version tested, This assumption should be
verifiled by future tests,

Changes were made to the "Behavior Under Stress" factor to improve rater reliability and
are discuseed in Seetion 4.2.7

4.2.5 Changes to Accommodate & Wlder Variety of Facilitles

In anticipation of and 1n response to the October 1980 request to expand the F3ES to
handle luarger buildings a&nd a wider range of disabled residents, two effurts were undertaken:

1. development of a simplified System Tor evalusting evacuation capabllity of
residents of larger homes to help keep down the effurt needed tu use the
system; and

2. modiflcations of the wWworksheet, as needed, to properly evaluate the cldeprly
and the mentally ill.

Eff'orts to develop simplified systems for evaluating the evacuation capanhilities of
residents falled to produce an alternative acceptable to the Human Behavior Consulllng Tanel,
Az we developed simpler Bystems, the system inevitably gave more condervative results. This
congervatism would likely lead to unnecessury costs and unnecessary degradation of the desired
homelike amblence and thus wag unaceeptable. Also, as the project progressed, it became



apparent Lhat the need for the simplified procedure would he less than was at flrst expected.
All large buildings {(l.e., more tharn 30 residents) must mect at lesst the requirements for a
slow evacuating group of reslidents, und the cost of upgradlng to meet the reguirements for &
group of residents for which evacuation 1is lmpractlcal will sometimes not be great. There is
no need Lo defermine an F-Seore 1f the flre safety requlrements arc bazed on evacuation belng
impractical. Therefore, 1t may be casler to upgrade the bullding than to eontrol the capabll-
{ties/disabllities of the residents.

Arn analysis of the applicabllity of the worksheet for evaluatlng the frail elderly and the
mentally 111 indicated that the worksheet could be used satisfactorily for both dilsabilitles
put that the worksheet lacked a direct measure of the resldents' ability to wake up. This
varlable had been Ineluded as an impertant component of the ability to respond to flre drills.
However, since the elderly and mentally ill are more likely than the nmentally retarded Lo be
sedated or hard of hearing, 1t weas declded to add an addltional varlable to the system to
explicitly measure waking response to alarms.

4.2.6 FEvaluatlon of the Individual Pactors

TFor several years the individual factors on the Worksheet for Ratlng Resldents were
modified and refined. These changes were pased on:

1. comments of the Human Behavior Consulting Panel;
2. comments of the Fire Protectlon Consulting Panel;
3. results from fleld studles;

N problems in developlng precise definiltlons for the gloussary;

5. need to extcnd the worksheet to cover the frell elderly and the mentally
111.

4.2.7 Changes in Fectors Durlng System Development

Each of the facters in the prellminary Worksheet for Rating Residents {Fligure 2} was
changed during system development. In most cases there were several changes for a speclfic
fantor. This sectlon contalns the rationale [or some of the more glgnificant changes.

tgehavior Under Stress" was dropped for two related reasona: (1} in the test of rater
rellability (see section 4.2.4), there was tneufficlent agreement among raters on this factor;
and (2} the factor could not be Jjudged sclely on observatlons of performance. In place of thls
Iactor, the raters are gsked to base ratings on examples of resldent performance on & typleally
npad" day, & day 1n which they are likely to be cperatling under stress.

Selzure Rlsk was a category under Behavior Under Stress. The maln concern leading to lts
tneluslon in the preliminary worksheet was to reflect the inereased evacuation diffieculty poscd
by eplleptle seizures. In the final worksheet this 1is covered by the Impatred Consclousness
factor. The Human Behavior Consulting Panel was concerned that the penalties for cpllepsy were
too severe because eplleptie seizures are net likely durlng a fire. 71he staff was unable to
document a single case of an eplleptic selzure during a fire evacuatlen or fire driil. (We did

find a case of a selzure after a successful evacuatlon.) As & result, the resident le rated a=



a risk only if he/she has had six eploedes in three months or thepe 15 a 8pecific reason to
expect a seizure to be caused by the stress of & fire; that 1s, the resident is one of thosge
eplleptics whose seizures are caused by stress. One spisode every tWo weeks means that there
1s one short episode of several minutes every 336 hours and, therefore, an episcde 1g unlikely
to oucur during any glven fire, Therefore, the system 15 sti11 vory conservative,

The Soclal Adaptatlon factor was Ineluded to measure if g restdent might be disruptive
during an evacuatlon. As fire lncidents werc Investipgated, the anly dlsruptive behavior
reported was an abselute refusal to evacuate. Acecordingly, the faclor was redefined to measure
that hehavior more directly, 1.e.,, "Risk of Resistance".

Fire awarencss was designed to measure the resldent's abllity to inltiate and complete an
evacuation prowmptly with no ayglstance, supervislon or advice. As Lhe project progressed, two
addifional related actions were added, "Chooses and Completes Backup Strategy", and "Stays at
Designated Location". 'These three ltems are so related that they are comblned into a zlngle
factur on the worksheet.

Sensory Impairment was dropped un the advice of the Human Behavior Consulting Panel
because 1t 1s covered in a more behavior bascd way by the other factors, For exanple, 1if
blindness impairs Kesponse to Flrpe Drills, there will be g penalty, but 1f it does not, there
wlll be no penalty.

"Medication™ was included because of its eflect on waking to an alarm. This was temporar-
11y dropped when the progran wad dlrected at the mentally retarded beuvause of difficulties with
the factor and Lthe low use of sleeping pllls with the uentally retarded. When Lhe SYsStemn was
expanded to lnclude the mentally 111, Lt was reintroduced as 8 more performance orlented
Factor, "Waking Response to Alarm".

"Resident's Welpht" was included to measure the need for extra help op in the gase of
chlldren the need l'or less staft’lng. The possibllity of Lless staffing for small children was
qulickly rejectaed by the consulting ranel. The factor was rewritten several times ang finally
was designed to directly meassure "Weed for Eztra Help".

4.2.8 Combining Factors on Worksheet

The Worksheet for Ratlng Reaidents contains scores on scven factors (see p. 96 in Appendix
B}. The Evuacuation Assistance Secore 1z determirned by seloeting the ane highest score on the
seven factors. The need for asslstance is largely detormined by the most serious disablility.
For example, a resident with impaired mobility requiring full assistance would not necd addi-
tional asslatance 1f he also failed Lo have the intellectual abllity to choose and complete a
backup strategy. While thepe may be comhinatlouns of disabllitiles wherpc the second disability
might significantly add ta the need for assistance, 1t did not appear that the extra precislon
would justify adding to the complexlty of the system. The Bumarn Behavier Consulting Panel
voncurred in thils declsion.



4,3 The Evacuatien Difffculty Score
4.3.1 Introductlon
As stated 1n Sectlon 4.1, the measure of evacuation difficulty 1is the ratio aof two acores:

{1} a measure of the evacuation problems of the resldents (see Section 4.2 for
the system for rating individual residents); and

{2) a measure of the capability ol the staff to provide awsistance as described
pelow.

The system for ratlng staff 1s contained in the "Worksheet for Calculatlng Evacuatlon
Difficulty Score" in Appendlx E on page 107.

4.3.2 Alarm 3ystems

The effectiveness of the staff 1is dependent on their ability to become aware of the filre
in order to respond Lo the emergency in a timely fashion., Slnce the staff may be asleep or
physically remote from the fire (e.g., 1n the basement doing laundry}, an automatic alarm
system 1s necessary to assure a properly rapld responee. In order to give credlt for =
satisfactory automatic alarm system, the gystem mist be sufficlently leud and automatically
activated by a satisfaclory detector.

The loudness requirements are:

1. minimum of 55 dBA at ear level 1In a1l locatlons inslde and outslde the
bulldlng where stal’f are allowed to go and stlll be available to help
evacuate the bulldlng.

2. if staff are allowed to sleep, 4 minimum of 70 dBA at pillow level in any
area where they may be asleep.

3. any volume reguired by the authority having jurisdictien to make the alarm
eazlly noticeable where background nolse interferes with alarm audibility.

The minlmum velumes are based on the work of Nober, Plerce and Well [19]. They found that
sleeping adults would rapidly (9.5 * 3.8 seconds) awake to a 70 dBA simulated alarm and that
they would rather gquickly (b2 + 25 geconds ) successfully dlael @ telephone call te the flre
department.

The alarm must be actlvaled by one or both of the following:

smoke dectector
Sprinkler system

inother part of the Fire Safety Evaluatlon System for Board and Care Homes (FSES/B&C)
evaluates the fire protection features of the bullding {(see Appendix C). Smoke detectlors,
sprinklers ﬁnd alarm systems recelve eredlt, if installed, as valuable fire protectlon features
in that subsystem. In thils sectlon, these same ltems are given credlt for & different func-=
tien == that 1s, for enhancing the value of the staff. While the two funetions are generally
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treated separately, there 13 & requirement that in order faor any smoke detector ar sprinkler
system to recelve credit mz fire protection features in Appendix €, it must activate the alarm.

4.3.3 Determining Capabllity of Staff

There 1s ne simple reliable method of scoring the ditferential capublilities ol stafrf
members tc help disabled residents evacuate In a fire emergency. Relevant factors include:
(1) welght, () strength, (3) skill 4in physically transferring a resident from bed to wheel—
chalr, and (4) ability to communicate with the residents in & way to eliecit cooperation. It
was declded that the abllity of the staff members would be pated simply as satisfactory (full
eredit) or unsatlsfactory (no credit),

The effectiveness of the staff is dependent on thelr ability to become aware of the Iire
and te respond to the emergancy.

Sleeping staff members obvlously eannot respond ag rapildly as f'ully awake stafrf. However,
based on the work of Neber, Plerce and Well [18], sleeping adults can be relled on to respond
rapidly to alarms. Sleeping staff are assigned 80% of maxilmum score (1.e., 16 points) if there
is a satisfactory alarm system nus described in the brevicus section. If there 1s not a
satlisfactory alarm system, sleeping staff are assigned 103 of maximum score (1.e., 2 polnts).
Staff in a standby asslgnment who can respond in a timely fashlon but not necessarily ilmmedi-
ately (e.g., they are permlitted to shower) are assigned the same paints as 8leeping staff
{(i.e., 16 polnts with aceeptable alarm and 2 pelints without).

Awake on duty staff are assigned the maximum score of 20 polnts if there 15 an aceceptable
automatic alarm system. Without the alarm system, a staff member 1is asslgned 10 polints 1if
he/she remains in the area where the residents are because the staff member 1g likely to become
aware of the fire in a timely fashion. II' there 1s not an acceptable alarm system and the
staff member i{s permitted to be relatively remote f'rom the resldent, he/she is asslgned two
points. Examples of belng relatlvely remote are: doing laundry 1n the basement, and doing
bookkeeping in the office, Thig grading system 1s summarized on the Worksheet lor Caleulatling
Evacuation Difficulty Score in Appendlx B on page l04.

4.3, 4 Welghting Pactor for Vertical Distance

As the sgystem for determining the need faor evecuation asslistance evolved, 1t became
apparent that, all other things belng equal, 1t is less difficult to evucuate a one story
bullding than a typleal two story home. Simllarly, 1t is more diff'leult to evacuate a bullding
when twe flights of stalrs veparate a bedroom and i{ts nearest exit te the outside. 'This factar
was Introduced into the Bystem for evaluating small dwellings as a vwelghting factor or multdi-
plier: 8 1f & one story building; 1.0 1f one Flight of stairs separates the bedrooms from the
exit; and 1.2 if more than one fiight of stalrs separates any bedroom from its hearest exit.
{See table at top of fourth page of Worksheet for Calculating Evacuation Difficulty Score in
Appendix B on page 108),

In evaluating a large facility (17 or more residents)} or in evaluating an individual
apartment or an apartment building, the welghting 1s 1,0. (In the rare cases where an 1ndivid-
ual apartment unist requires ascending or descending stalrs to go from any bedroom to the
eorridor, the weighting is 1.2,)
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4.3%.5 Caleulatlng the Evacuatlon Difficulty Score

The pesident score total 1s caleulated by summing the scores for ell the 1lndividunal
residents. The astaff score total 1s calculated by summlng the scores for all the staff on duty
during the perlod of minimal staffing or highest Evacuatlon Difficulty S3core. {If the number
of residents and stafl present varies throughout the day, 1t may he necessary to check on more
than one time perled to find the perlod of hilghest evacuation difficulty score.) The Resident
Scere Total 1s divided by the Staff Score Total and the @uotient 1sg miltiplled by the Weighting
Facter for Vertical Dlstance from pedroom to exlts as described in the previcus section {aec
Worksheet for €aleulutlng Fvacuation Difficulty Seore in Appendix B on page 108). The result
ts the Fvacuatlon Difficulty Score.

4.4, Additilonal Requirements

The subsystem feor determining Evacuatlon Difficully Score ls based on several gassumptlons.
Tt 1s assumed that the stall has been trained and that filre drills are conducted frequently and
these are regquiremenis for using the systewm. Other requirements are that the stalf can handle
every resldent and that there 1s always sufllclent staff to handle the individual evacuation
needs of sach resldent (e.g., two staff members are sometlmes needed to handle same difficult
cases). Specific guestions, as 1isted below, are included in the syatem to assure these
requirements are met. They musl be answered affirmatively 1L the subsystem for estlmating
evacuation diffleulty 1ls to be used. Tf the questlons are not answered éfflrmatively, then the
specifications and definitions of Chapter 21 and 31 ecan still be used to determine 1 the
facility meets fire safety regquirements.

The questions that must be answered affirmatively 1n order to use the subgsystem for

Determining Fvacuatlon Asslstance Seore (E-Score) in Appendlx B are:

1. Has a protectien plan been developed and wrltten and have all stafl memhers
counted in the caleulatlion of E-scores been tralned in ity implementation?

2. 15 the total avallable staff at any glven time abie to handle the 1ndividual
evacuation needs of each resident who may be in the resldence?

3. fCan every staff member counted 1n the calculation of E=scores meanlngfully
participate In the evacuation of every rezldent?

4, Are all staff members counted in the caleulation of E=scores requlred to
pemain in the resldence with only the exceptlons 1isted in the Instructlon

Manual?®

5. were at least 6 fire drille conducted during the last year? {There are
speclal requirements of onc per month for the t'irst year of operatlon.}
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5. SUBSYATEM FOR EVALUATING THE FIKE PROT®CTION PEATURLS OF THE BUILDTNG

5.1 Helatlonship to Other Projects

5.1.1 HUD Project

lhe development of the Fire Safety Evaluation System for Board and Care Homes was
conducted concurrently with a project to develop a related system to evaluate the fire sufety
of multifamily housing for the Department of Housing and Urban Development {HUD). "To minimige
cost and the time ecommitment of our expert panels, and to maximlze the similacity of the two
systems to evaluate the safety of residences (1.e., to minimize the proliferatlion of different
aystems), many cof Lhe early efforts Lo develap systems to evaluate the bullding were conducted
as a single project.

An interim report on the HUD project was published in September 1982 as NBSIR §2-2562, A
System for Fire Balety Evaluaticon for Multifamily Housing,"™ by H.E. Nelson and &. J. Shibe
C20].

5.1.2 HNPS Project

As the development of the subsystem for evaluating large buildlngs (17 or more resldents)
neared the testing stage, & project was started to assist the Natlional Park Service (NPS) to
evaluate the fire safety of lodgings in the National Parks. The NP5 project provided the
funding for an addlticnal eycle of refinement of the subsystem for large bulldings and ior
Insuring a high level of similarity between the subsystem for Board and Care Homes and the
8ystem for evaluating the sal'ety of hotel-like lodges in the parkas.

5.2 Developrent of System

During the orientation perlod deseribed in Sectlon 2, the stal'f became knowlcdgeable ahout
the varlety of builldings used to housge group homes for the developmentally disabled, and they
analyzed the simllapities and differcunces ameng group hones and the siumilaritles and differ—
ences hetween this group of buildings and health cvare farilities {il.e., hospital and nursing
homes).

5.2.1 S8afety Parameters

Rased on the survey and analysis of the characteristies of bulldings houslng Board and
Care Homes, on the scope and coverage In the Life Safety Code for simllap structures, and on
the knowledge and experlence of the stal't’ in developing the Fire 3afety kEvaluaticn System For
Health Care Facillties (FSES/HC), the staff selected two preliminary sets of safety parameters;
one set for detached single family type residentisal structures and one set for apartment type
and hotel/dormitory type residential structures.

For each safety purameter, twc or more levels or categorles were defined. Each category
corresponded to a condltion specitiically l1dertified as a level of prerlormance in the Life
Safety Cede and/or llkely to be encountered in existing or future Board and Care Homes and each
dategory differed from all cther categories In a significant way. For example, one parameter
was defined to be manual fire alarms and the three categories were: no acceptable alarm; an
acceptable alarw; an aceeptable alarm with an automatic connection to the firpe department or to
an approved central station. Yor some fire salety features related to buildlng services or
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utitlties, only two categories were defined: "met" and "not met". These fire safety features
were included in the 'inal F3ES B&C as special requirements for which an evaluatlon method has
not yet bkeen developed, One example is compllance with the National Electric Code.

5.2.2 Safety Parameter Evaluatlon

The goul was to develop a system for evaluating the fire safety of a bulldlng by onrtalnling
weighted sums of the point values of the individual safety parameters. Therefore, each
category of each parameler had to be assigned a polnt value. The prelimlonary values were
assigned by & Delphl type group. This approach was used to bring informed Judgment and
cxperience together to assess Lhe reilative Impact of each of the parameters on general zsafety
end on four aspecis of safety. (See Section 5.2.3 Redundant Safety Subsystems}.

Each mcnber of the group was provided with copies of an 1nitial matrix slwmllar to the ones
shown in Figures 4 and 5. Each person then evaluated the relatlve lmportance with respeet to
{irc safety of each 1tem in the entire matrix of paramcter categories without censultuation with
other members of the group. The members of the Delphl group were advised that the goal of the
praject was to develop a syslem for residentiaml faeilities thal was parallel to the Fire Safety
Evaluatlion System for Health Care Facilities. See Appendix E for & more detalled discussien of

this operation and iLs methodologlcal base.

5.2.3 Redundant Safety Subsystems

A basle principle of fire protectlon is that therc must be a redundaney of protecllon so
that the failure of a singlec protectlon devlce or method will not result in failure of the
entire safety system, In uddition, the development of a redundant approach, as uscd in this
safety evaluation system, avolds the pitfall of traditional approaches sometimes used 1n
grading systems where all of the elements are considered mutually exeluslve of each other and a
single total score determines acceptabllity. It is possible under such a system to fall to
detect the absence of a critical element. The cvalnation system cstablishes redundancy on the
basis of in-depth coverage of the principal [lre safety methodologies. The original redundant
methodologies used 1n the system were those related to fire safety through General Flre Safcty,
and the subsystems Fire Development, Flre Contalinment, Emergency Egress, and Emergency Refuge.
As the project progressed, tlhe values assigned to Fire Development and Fire Contalnment were
quite similar and the twoe were combined to form & single redundancy system, Fire Control.

The originezl redundant methodologles were chosen after analysls ol resldential fire safcty
using decislon trees, especially the National Fire Protectlon Association's ¥ire Safety
Concepts Tree [21,22].

The decisien tree approach divides flre protectlcn inte two groups ol elements: "Manage
Fire" and "Manage Exposed." Those elementis related to "Manage Flre™ (i.e., the control of fuel
and arrangemsnt, compartmentation, and other mechanisms of containment of flre and its 1impacts,
extinguishment suppresslons and other means of terminatlng flre development} were Incorporated
into Fire Control.

*Manage Exposed” (i.e., the provisilaen of sufe locatlon of refuge elther by evacuatlon er
by establishment of safe areas of refuge} was subdlvided 1nto twWo redundancy methodologles,
Emcrgency Lgress and Emergency Refuge.



"What 1s the relative impact on the general {or overall} 1ife safety of the
cccupants of & detached single family {(or rocming honse) type of structure
of each of the items identified in this metrix?"

CONSTRUCTION CEMBUBTTRLE FONCOMEUSTIBLE
Building WOOD FRAMR ORDINARY HEAVY
lleights UNPROT', 'ROT, UNPROT. PROT. TTIMBER UNPROT, FROT, |FIRE RES.
1l Btory
2 Story
Over 2 Story
HAZARDOUS AREAS STRUCTURALLY ENDANGERING NOT STRUCTURALLY ENDANGERTING
HO SINGLE DOURLE O SINGLE DOAIRTE O HAZ.
PRO''. 'ROT. PROT. FROT, FPROT. FROT. AREAS
SMOKE CONTROL Ho BMOKE PARTITIONS MECHANICALLY ASSISTED AUPQ
—LONTROL ¢ MAWUAL, ¢ AUTOMATIC BY ZONE BY UNIT CORRIDORS
MANWUAL FIRE ALARM KO MANUAL ALARM
ALARM w/o F.D, CONN w/F.D, CONH
SMOKE TETECTION HOUE 3INGLE STATION INTER. CONNECTED SYSTEM
AND ALARM -
AUTOMATIC LIVING UNITS CORER. ONLY CORR, & HAR. SPACE TOTAL
SPRINKTERS RONT ONLY
LIVING UNIT PARAMETERS
INTERIOR T'TNISH | GFFCTAL FLAME STREAD RATTNGS
WITHIN LIVING UNITS HAZARD <200 275 2200 25 <75 <25
'-F.8.=FLAME SPREAD
RATTNGS-
INTERTOR ARRANGEMENT MULTI=-LEVEL SINGLE LEVEI
OF LIVING UNTT(3) OPEN LEVELS CUT OFF
STATIRS MANUAL AUTO CTOSTNG
ETC. CLOSING <20MTH 20 MTN
EGRESS FROM LIVING MULTI-LEVEL SINGLE LEVEL
UNIT(S} STINGLE MULTL ' EACH SINGLE ROUTE MULTI ROUTT
, ROUTE ROUTE LEVET,
Figure 4, Delphi Form - Small Pacilities
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"What ie the relative {mpact on the general (or overall) life safety of the occupants of a

hotel or a dormitory type residentlal

atructure of each of the items identified in the mal rix?"

1. CONSTRUCTION "COMBUSTIBIE NONCOMBUSTIBLE
WOOT) _FRAME ORD ] NARY HEAVY ' T
BUILDING HEIGHTS UNPROT. PROT. UNPROT, | FROT. TIMBIR | UNEROT. PROT. |FIRE RESIS.
1 ] : | ESLE
1 Story . :
2 Story - i_
3-6 Btory _ ! -
1
Over 6 Story o o _
5T HAZARDOUS AREAS STRUCTURALLY ENDANCERING NOT STRUCTURALLY ENDANGERING
MO STINGLE | DOUBLE 0 SINGLE DOUBLE NO TAZARDOUS AREAS
PROT. | PROT. | PROT. PROT. PROT. PROT.
] ! . - -
3. GSMOKE_CONTRUL NO SMOKE_EFARTITIONS MEGHANICALLY ASSISTED AUTOQ
CONTROL | MANUAL | AUTOMATIC BY ZONE | BY UNIT | CORRIDORS
4. HANUAT, FIRE ALARM O MANUAL ALARM | )
| ALARM w/o F.D. CONN. | w/F.D. CONN,
5, SMOKE DETECTION — SINGLE_STATION INTERTOR CONNECTED SYSTEM -
NONE LIVING UNITS UNLTS & CORR. LIVING UNLTS TOTAL SYSTEM
- ONLY .
B, AUTOMATIC SPRINKLERS o
NORE LTVING DNITS ONLY CORR. ONLY CORR. & HAB, SPACK TOTAL
LIVING UNIT PARAMETERS
7. INTERIGR FINISH SPECIAL i FLAME SPREAD RATINGS
WITHIN LIVING UNIT(S) HAZARD <200 775 <200 »25 <75 <75
8. INTERIOR ARRANGEMENT MULTI-LEVEL ~ ] SINGLE LEVEL -
OF LIVING UNIT($) OPEN LEVELS CUT (FF
STATRS | MANUAL AUTO CLOSING PARTITIONED UNPARTITIONED
LIC. CLOSLNG <20 MIN >20 MIN {1.e., SIngle Roem)
¥, EGRFS3 FROM LIVING MULTI-LEVEL SINGLE LEVEL
UNIT(S) STNGLE MU TT EACT
ROUTL ROUTE 1.EVEL SIKGLE ROUTE MULTI ROUTE
MULTI=UNIT/EXTRA & INTER UNIT PARAMETERS
10. SEPARATION WALLE NOKT. OR ! T 7520 MIN ,
(LIv. UNIT FROM OTHER- | NCOMPLETE <2 MIN <1 HCUR =1 HOUR !
LIV. UNiT§ AND/OR i
COMMON_SPACES) | ) L
11. SEPARATION DOORS <20 MIN »20 MIN 20 MIN
' NO_DOOR F.R. FL.R. F.R, & CLOSFR
L. :
12, CMERGENCY HOVEMENT B T MULTIPLE RCUTES .
ROUTES (Quality) <2 STANDARD ROUTES DEFICIENT w/o HORIZ. HOR. FXLT DIRECT EXIT
FROM LIVING UNLT
13. EXIT ROUTE D.E. "'D.E. WO D.E. »33' & 'RAVEL IS5:
>100' 35'-100' | ~150° 100-150" | 50-100" [ = <50°
T4, IRTERIOR FINISH SPFLIAL [ FLAMF,_SPREAD RATINGS
(ECRESS ROUTES) HAZARD <200 »754200 ¥25<75 <25
A 1 -
15, VERTICAL QPENINGS DOPEN (OR INCOMPLETE ENCLOSURE) ENCLOSED
THRU & OK MORE FLRS 2-3 FLRS 1 FLR <1 ER >1 IR<Z HR =7 HR
- | L.

Fipure 5.

Sample Delphi Form-large Facilit ies
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Ench member of the Delphl groups Judged the 1mpertance of each safety paramcter relative
to the separate [ire safety methodologles of Fire Develupment, Fipe Contalnment, Emergerncy
Egress, und Emergency Refuge., The LDelphil results were processed and anelyzed by the project
staff at NBS and then reviewed in subseguent conference meetings of the Delphl group. By this
pracess, the parameters that have a signifiecant lmpact on each of the redundant methodologies
were ldentified. It was found that many of the paramezlers affect more than one of the methad-
ologies. In the judgment ol the group, Sprinklers, Separations of Living Units, Vertleal
Openings, and Protectlon of Hazardous Areas impact on all four. Table 2 in each of the
worksheets in Appendix ¢ shows the breakdown in terms of whilch parumeters apply to whilch
methodeleogies, where Fire Develupment and IFire Containment are combined as Fire Control.

5.2.4 TFire Protectlon Consulting Fanel

The proJect staff worked with the Fire Protection Consulting Panel 1n the development of
the system. The meumbers of the Panel wepe carefully selected so that they would be very
competent in fire protection, highly reapected, and knowledgeable In a wide variety of areas
related to the project.

The role of the Panel was to provide an independent In-depth review of the work of the
staff and te provide the 1nsights of the experty on the Fanel to the projJect. They first met
after the staff had developed a preliminary torm for rating the structure and after prelimlinary
values for the parameter categorlcs were assigned based on the advice of the Delphl Panel.
Meeting dates are listed in Sectlon 3.4 and the Panel members are listed 1n Appendix D.

In their rlrst meeting in 1980, thelr focus was on small board and care homes (16 or fewer
resldeats] and on apartment bulldlngs for both the HUD broject and the Board and Care
FrojJect —-— some Board and Cure liomes are located 1in apartment units of apartment houses., After
the project expanded in Cetober 1980 to include larger homes and the whole range of board and
care home residents, the panel directed 1ts attention to larger facllities,

5.2.5 Computer Analysis

The evaluatlon system is theoretlically capable of evaluating each of over 600 million
combinations of the 11 saf'ety parameters and varlatlicns for large buildings. Most of these
combinations would provide an obvlously poor level of fire safety and/or would not be recom-
mended for either new bulldings or retrofit. Tt is lmportant that the enly combinations
passlng the system are those that provide a satisfactory level of fire protection.

A computer program was written to aid ln the evaluation of the proposed system as well as
to analyze potentlal proposed changes. This program gencrates all alternative comblnations of
bullding safety features that the system will indicate as acceptable., {To simplify the
computer output, the followlng combinations are not printed: the comblnatlon 1s the same as
cne that 18 printed except that for one or more parameters, the polnt score 1s higher than 1in
the printed comblnation. When reviewlng the printed compinations, these unprinted combinations
are obvlously acceptable and printing them would make the ocutput harder to analyze,)

By using the compuler ocutput, the evaluator can review all acveptable soluticns for
upgrading a given bullding configuration and can be assured that the selection of comblnatlons
to be reviewed 1s the complete set and not an unintentionally blused subset. The printcuts of
the combinations of' safety features can be analyzed by an experienced individual tg establish
acceptabllity of sclutions. From Lhe computer printout, 1t 1s easy to determine those combina—
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tions that just mlss belng acceptable solutlons. The computer generated bullding configura-
tions were used by the staff and the Peer Consulting Panels to evaluate 1T the system gives
acceptablc evaluatlens. The computer analyals was used as part of an lterative process of
changlng and checking 1n an effort to refine the aystem.

A very similar computer program was used In developing a "System for TFire Safety Evalua-
tion l'or Multifamily Houslng" which was developed for‘the Department of Housing and Urban
Development. That version of the computer program s described and documented in Appendlix C of
the report of that project [20]. Details and program tapes of the specific programs for board
and care may be obtalned [rom the project stall.

5.2,6 Pleld Test

In Section B, a fleld test of the total system 18 deseribed. The results of the field
test helped in improving and rellning the system for evaluating the buildings. While the
computer analysis permitted the determination of all ceomblnations of fire galety features that
are acceptable, a focused analysis of those combinations found in the fleld led NB3 staff to
sugpest additional chenges for consideration by the Peer Consultlng Panels. Furthermors, the
comments, suggestions and information provided by the fleld investigaticn led to refinements in
the definitions. The information led directly to the addition of a category to the smoke
detection parameter of small bulldings -- a system of hallway detection augmented by slngle
statlon detection In bedrooms. It alsc led Lo the refinement of the categories in the kgress
parametcr in the Worksheet lor a Small Dwelling Unit. Al)l of these changes were approved by a
nonsensus of the panels and the NBS staff.,

5.2.7 Callbration of the 3ystem with the Proposed Chapter 21

The origlnal FSES/B&C was developed prior to the development of the proposed Chapter 21.
From the origlnal FSES/B&C, a set of fire safety cpiteria in more traditional code format and
language was prepared that was consistent wlth the fire safety provided by the FSES/B&C. These
eriteriy werc available to and reviewed by the Resldential Subecommittee of the NFPA Committee
on the Safety to Life and by a speclal task foree appolnted by the NFFA to asslal the sub-
committee In preparing a draft of the proposed Chapter 21. Once the proposed Chapter 2l was
avallable, the Fire Safety Evaluation System for Board and Care llomes was modified to be
completely conslstent with the proposed Chapter 21 and was calibrated with 1t.

The proposed Chapter 21 contalns a number of sets of requlrements based on:

1. Type of structure {small dwelling unit, large residence and apartment
puildlng used to house & board and care home ) .

2. Fvacuatlon difficulty.
3. Number of fleors or stories at or above grade.

4. In the case of apartments, whether the apartment bullding 1s new construc-
ticn or an existing bullding.

For each type of structure there 1z a table of Safety Paramcter Values. (Table 1 of the
appropriate worksheet on page 118, page 134, or page 156.) For eny given combinatlion of number

ol residents, level of evacuation difficulty, and number of floors, each of the safety
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parameters has a category that corresponds to the requirement In the proposed Chapter 21. The
clrcled values In Figure & show the regulrement of the propesed Chapter 21 for a small dwelling
unlt housing residents capable of a prompt evacuation —-— 1.e, the least restrictive lavel of
requirements. The eirecled values In Flgure & are transferred to the appropriate unshaded
blecks In Figure 7. Where the block contains a +2, one-half the value in Figure 6 i3 entered.
The four columne are each summed. These four sums are the four values In the tuble of
Mandatory Requirements (Table 3) for level & In the Worksheets for Small Dwelling Units 1in
Appendix C. Flgure 8 shows the numerlcal values for each safety parameter for each set of
requirements for the F3ES/B&C, The first eolumn in Figure 8Ba contalns a summary of the
information in Flgure 6, Thus, Figure 8 presents the Information for eaech of the 20 comblna-
tions of characterlistics in & more compact format than 20 tables similar to Figure 6.

It should be nated that the values in Figure & correspond to !l'lre protection features that
meet the minimal requirements of the proposed Chapter 21. It, therefore, follows that:

L. A Tacllity that Just meets the minimum applicable requirements in Chapter 21
will seore exactly the minimum required scorce as stated in the Table 3 of
the approprlate Worksheet of the FSES/B&C in Appendix C, pages 120, 136, and
158,

2. Any bullding that meets the requirementus of the propased Chapter 21 wlll
pass the FSES/BEC. Conversely, If the facility falls the FSES/B&C, there 1is
no need to check to see 1f 1t meets the corresponding set of specifications

in the proposed Chapter 21 -- it cannot paas.
5.2.8 Range of Resident Disabilitles

This system was developed to provide u procedure for evaluating homes providing shelter to
& varlety of residents. In developing the subsystem for cvaluating buildings, attention waw
net given to specific disabllitles of the residents., The only concern was Tor evacustion
delays which are measured by the E-Score. Therefore, the subsystem should apply to residences
housing all types of disabilities that are properly handled by thoe subsystem for estimating
evacuatlon diffleulty in Board and Care Ilomes.
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Table 1. Safety Parameter Values — Small Dwelling Unit

Parameter

Parameter Values

Exposed Protected Fira
1 CONSTRUCTION - Structural (20 Min} Resistant
FIRE RESISTANCE Members (1 Houn
@ 1 3
. None or
Double Deficiency Single Deficency
2 HAZARDOUS AREAS No Deficiency
-7 -4 (®)]
None | wio F. D. Notit. w/ FD. Notf.
3. MANUAL FIRE At ARM
o @ 2

4. SMOKE DETECTION
& ALARM

None

Limited Warning
Single Lev. Det.

Warning to Al Bedrooms

Every Lev. Det.

Plus Det. in Each Bedrm,

Total Coverage
System

-4 0

3

4

5. AUTOMATIC
SPRINKLERS

Non-Sprinklered

Sprinklered

©

8

6. INTERKOR FINISH

Flame Spread Ratings

=75 <200

2265 75

@ -

1

Unprotected Vertical Opening

Protected Vertcai Opening -0

7. SEPARATION OF None of Smoke None of [SMoKe | o0 min. | 20 M
SLEEPING ROOMS incomplata Resisting | Incomp. |Resistin in. 1 Aute Closin
-6 - 40C -2 ©® 10)A 2(0)A
< 2 Remote Routes
EGRESS 2 Remote Aoutes | 2 Aemote Routes| Dwect Extt from
ON ALL wio Alt. w/AlL. Unseparated Separated Each Bedrm.
8. SLEEPING Means Means
e LEVELS -1 o 1O)B 2108 0B
E Primary Route Not Protectad Primary Route Protected
g EGRESS « 2 Remote Routes <2 Remote Routes
S NOT ON ALL 2 Remote 2 Remote
SLEEPING wio Alt. wiRlt. Routes wio Alt. w/Alt, Routes
LEVELS Means Means Maans Means
-4 -3 0 -1 © 2108
NOTES:
A — Use (0) it parameter 1 is & and parameter 5is 0
8 — Use (0) if parameter 7 is based on a “no door” situation.
C — Use (O If door is 20 min. and has automatic closer.
D — Consider 1 level building as having a protected vertical opening.

Figure 6. Safety Parameter Values
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Table 2. Individual Safety Evaluations

FIRE GENERAL
PARAMETER CONTROL EGRESS REFUGE SAFETY
1. CONSTRUCTION 0 0
2. HAZARDOUS AREAS 0 +2 0 0
3. MANUAL FIRE
ALARM 0.5 MmaA 1 1
4. SMOKE DETECTION 1 , ’
& ALARM <
5. AUTOMATIC N
SPRINKLERS 0 2 0 0
6. INTERIOR FINISH -3
7. SEPARATION OF 0
SLEEPING ROOMS
8. EGRESS FROM
DWELLING 0
TOTAL 0 S:= 3 S= 0

A - Max value of manual fire alarm for egress is 1.

Figure 7. Individual Safety Evaluations
LEVEL A - SMALL FACILITIES
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Requirements for Safety Parameter Values in Proposed Chapter 21

Figure 8a

NUMBER OF RESIDENTS

16 OR LESS

16 OR LESS

16 OR LESS

16 OR LESS

TYPE OF BUILDING

SMALL

SMALL

SMALL

SMALL

FLOORS NO RESTRICTION| NO RESTRICTION ] NO RESTRICTION NO RESTRICTION
EVACUATION
DIFFICULTY A PROMPT B MODERATE C SLOW D IMPRACTICAL

SAFETY PARAMETER
1. CONSTRUCTION 0 0 1 3

FIRE RESISTANCE
2. HAZARDOUS AREAS 0 0 0 0
3. MANUAL FIRE 1 1 1 1

ALARM
4, SMODKE DETECTION 2 2 2 2

& ALARM
5. AUTOMATIC

SPRINKLERS 0 0 0 0
6. INTERIOR FINISH -3 -1 -1 -1
7. SEPARATIDN OF

SLEEPING ROOMS 0 0 1 2
8. EGRESS 0 2 2 2
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Figure 8b

Requirements for Safety Parameter Values in Proposed Chapter 21

NUMBER OF RESIDENTS 30 QR LESS 30 OR LESS 30 QR LESS NO RESTRICTION
TYPE OF BUILDING LARGE LARGE LLARGE LARGE
FLOORS 1 OR 2* 1 QR 2% 1 OR 2% NO RESTRICTION
EVACUATION |
DIFFICULTY A PROMPT B MODERATE C SLOW D IMPRACTICAL
M;AFETY PARAMETER

CONSTRUCTION -2 -1 -2 2
HAZARDDUS AREAS 0 0 0 Q
MANUAL FIRE ALARM 2 2 2 3

SMOKE DETECTION &

ALARM 2 2 2 2
AUTOMATIC SPRINKLERS 0 o 0 0
SEPARATION OF

SLEEPING ROOMS 0 2 2 3

EXIT SYSTEM 1 ¢ 0 0 0
EXIT ACCESS 0 0 0 0
INTERIOR FINISH 1 1 1 1
VERTICAL OPENINGS 0 0 0 0
SMOKE CONTROL 0 0 0 2

*Facilities with more than two floors must meet the requirements for C-slow or greater.
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Pigure Be

Requirements for Safety Parsmeter Values in Proposed Chapter 21

NUMBER OF RESIDENTS NO RESTRICTION| NO RESTRICTION | NO RESTRICTION [ NO RESTRICTION
TYPE OF BUILDING LARGE LARGE LARGE LARGE
FLOORS 1 2 3-6 QVER 6
EVACUATION

DIFFICULTY C SLOW C SLOW C SLOW C SLOW

SAFETY PARAMETER

CONSTRUCTION -1 -2 0 2
HAZARDOUS AREAS 0 0 0 0
MANUAL FIRE ALARM 2 2 2 2

SMOKE DETECTION &
ALARM 2 2 2 2

AUTOMATIC SPRINKLERS 0 0 0 0

SEPARATION OF

SLEEPING ROOMS 2 2 2 2
EXIT SYSTEM 0 0 0 0
EXIT ACCESS | 0 0 0
INTERIOR FINISH 1‘ 1 1 {
VERTICAL OPENINGS 0 0 ¢ 0

SMOKE CONTROL 2 2 2 2

T



Requirements for Safety Parameter Values in

Figure 84

NUMBER OF RESIDENTS

NO RESTRICTION

Proposed Chapter 21

NO RESTRICTION

NG RESTRICTION

NO RESTRICTION

NEW NEW NEW NEW
TYPE OF BUILDIMG APARTMENT APARTMENT APARTMENT APARTMENT
FLOQRS -2 1 -2 3 -6 >b

A PROMPT

EVACUATION 3 MODERATE D IMPRACTICAL NO RESTRICTION |NO RESTRICTION
DIFFICULTY { SLOW
SAFETY
PARAMETER
CONSTRUCTION 0 2 2 2
HAZARDOUS AREAS 0 0 0 0
MANUAL FIRE ALARM 2 2 2 2
SMOKE DETECTION &
ALARM 2 2 2 2
AUTOMATIC SPRINKLERS 0 0 0 0
SEPARATION OF UNITS 4 ¢ 4 4
EXIT SYSTEM 0 6 0 2
EXIT ACCESS 0 0 0 0
INTERIOR FINISH -1 -1 -1 -1
VERTICAL OPENINGS 1 1 1 1
SMOKE CONTROL 2 2 2 2
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Figure Be

Requirements for Safety Parameter Values in Proposed Chapter 21

NUMBER OF RESIDENTS

NO RESTRICTION

NO RESTRICTION

NO RESTRICTION

NO RESTRICTION

EXISTING EXISTING EXISTING EXISTING
TYPE OF BUILDING APARTMENT APARTMENT APARTMENT APARTMENT
FLOORS 1-2 1-2 3-6 6

A PROMPT
EVACUATION B MODERATE D IMPRACTICAL | NO RESTRICTION {NO RESTRICTION
DIFFICULTY C SLOW
SAFETY
PARAMETER
CONSTRUCTION 0 2 2 2
HAZARDQUS AREAS 0 0 0 0
MANUAL FIRE ALARM 2 2 2 2
SMOKE DETECTION &
ALARM 2 2 2 2
AUTOMATIC SPRINKLERS 0 C 0 0
SEPARATION OF UNITS 2 2 2 2
EXIT SYSTEM 0 0 0 2
EXIT ACCESS 0 0 0 0
INTERIOR FINISH -1 -1 -1 -1
VERTICAL OPENINGS 1 1 1 1
SMOKE CONTROL 2 2 2 2
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6. TESTS OF THE SYSTEM
£.1 Heed Lor Tests

Appendices A, B, and C contain many novel features. Appendix 4, the proposed Chapter 21
recommended by the Residentiasl Subcommittes, Introduces the concept ef four levels of
evacuatlion difficulty based on estimated maximum tlme te evacuate. It also contalns the hasic
I'ire safety requirements fur s new type occupency. Appendix B contalns a speclully desipgned
system Por estimating residents’ capabllities in fipe emcrgencies. Appendlx C contains o
speclal subsystenm developed to measure the equivalency of the fire sal'ety features of the
bullding with the proposed Chapter 21. With these und other novel leatures it is reasonable to
ask, "Will the system work 1n the fileld as we expect?"™ Untll there 1is evidence that the system
1s workable and provides sutlsfactory answers, adoption df the system can be neithep expected
nor recommended,

Thils chepter contalne a discussien of two studles designed to provide cvidence that the
F3ES/B&C 1is a practiecal tocl and when used with the proposed Chapter 21 provides a level ol
salety comparable to that provided other ceeupancles by following the Life Safety Code. The
I'lrst study 1e a r'leld test of the WSES/BLC. The second study 1s an analysis of several majop
Fires 1in Board and Care Homes.

6.2 Methodologleal Censlderations

One way of evalusting the combined system contained in Appendices 4, B, and ¢ 1s to use 1t
to rate exlsting bulldings and to declde if the ratings are reasonable: that Is, tu see 1f the
bulldings that meet the requirements are properly safe and if those that fall are not satis-
facterily safe. The problem is to obtain a satlsfactory determlnation of the safety indepen-
dent of the combined system in Appendices A, B, and ¢, In other worde, an independent
eriterion for evaluating the safety of the bullding i1s needed. In the two studies described in
the folloewing sections, the independent criterla were: (1) the Jjudgment aof cxperts knowledge-
gble in fire safety and experts knowledgeable In the care o' disabled people, and (2} the
performance of the building in a fire emergency. While both of these independent criteria have
thelr methodological limitatlions, these criteria are useful in testing the system,

In testing hypotheses or Bystems, one never really proves the hypothesis is correct or
that the system properly works in all potential applications, Rather, one fails to show the
hypothesls is wrong or feils to find the system does not praperly work. Each time good reaults
are obtained (that 1s, we fall to Find problems when testing part or all of our system),
confldence 1s increased.

Another methodological concern 1s that the Interpretation of the test results required
subJective Judgments,

Infermatlion from the fielgd test, described in the next section, was used to pefine or
modify the FSES/B&C. Additional refinements were suggested by the peer review panels and Lhe
Residential Subcommittee of the NFPA Commitiee on the Safety to Life. lherefore, the draft
system which was tested and the Final system do differ. 1t 1s not helleved that the differ-~
ences are such that they would slgnificantly affeet the conclusiens Ffrom the test.

In the fileld test, efforts were made to obtain information from the homes 1in g nonregula-
tory context to offset the desire of operators to minimize their problems. TInformation

obtained and Jjudgments made usg part of a regulatory process may dit'l'er.
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6.3 kleld Test
6.3.1 Introduction

A4 Pield test ol the Fire Safety Evalustlon System [or Board and GCare Home (KSES/B&C),
ineluding the Procedure for Determining Evacuallon Difficully, was conducted during the summer
of 1981. A total of 151 facilitles 1n eight geographieally dispersed states (California,
Muryland, Massachusetts, Iowa, Montana, Uklahoma, Texas and Virginla) were studicd and evalu-
ated. The work was carried out through grants to the Statc Fire Marshal's offices in five of
the states, through & grant to the Department ol' Health in one state, and by the voluntary
contribution of the American Health leare Assoelation 1n Texas and Virginla. A listing of the
participants in the field test is contelned in Appendlx F.

£.3.2 OUbjectives

The field test had two major geoals: To determine the appropriateness of using the FSES
for evaluating the fire safety of a facillty and o uncover difficultics in the use of tThe

system.
Speeifically the fleld test had the Following flve objectives:

T. To estimate how accurately the FSES/DBAC measures the diffleulty of
evacuating board and care homes and the fire protectlon capabllities ol the
buildings.

2. To 1den£ify sreas where the FSES/B&C could be improved.

3. Te identily problems 1n applying the portions of the F3ES/B&C that rate the
protection features of the building to a wilde varlety of bulldlings.

y, mo identify problemz In applying the partions of the FSES/B&C that determine
the Evacuatlon Difficulty 3score to u wlde varilety of disabled residents of

board and care howes.

Y. To identlify any polnts which were not clear Or possibly conllieting 1n thc
cxplanatory material accompanying the FSES/B&C worksheets and scoresheets.

6.,3.3 Tralnling

A workshop was conducted on May 12 and 13, 1981, at NBS Lo train the fleld teams both in
the nature and use of the F3ES/B&C and in the speclfic data colleclion formats and procedures
designed by the NBS staff. L second workshop was ceonducted on August 27, 1981 to train
additional teams. The fleld test teams, hereafter called grantees {although some teams
reccived no Tinanclal suppert from NBS), were composed of two peraons: one conucerned with
bulliding parameters and cone concerned wlth rating resldents. All partlcipants werc given
overview and background information regarding the FSES/B&GC. ouidance was also provided
regarding procedurcs for selecting test facllltles and obsceving flre drills. Depending upon
the nature of his or her Field test assignment, each partlcipant 1n the first trainlng sesslon
was asslgned to one of two worksnops, "bullding parameters and thelr detinitions" or "the
system for rating residents and staff," for morc detalled dilscussicns ol' the relevant data

forms.



£.3.4 Criteria for Selectlon of the Faclilities for the Fieid Test

4 goul of the study was to 1ldentlfy problems 1in applying the FSES/B&C to a wlde variety of
homes and residents, 7There was no intenticn of extrapoiating the results to provide a profile
of the homes 1n the country. Therefore, the followling guldelines were given to the grantees
for use in selectlng Board and Care Homes to lnclude in the field toest:

1. The sample does not have to he statistically representative of facilitles
found in the state.

2. The sample should maxlmlze the variety in types of resldents. Facilitiles
that serve the mentally retarded, mentally 111, and elderly should be
lncluded. Also, morce speclallized facilities wepo of interest, fer example,
haif-way houses for drug abusers and group homes Lor asutistie adults.

3. Particular attentlon should be given to ineluding a large propeortlon of
facllities that serve more severely disabled residents, (These facllities
provide a more critlcal and valuable test of Lhe FSES, but are alsc less
frequently found.}

by, A varled sample of bullding types should be represented, for example,
detached dwellings, apartments, converted hotels and motels, larpe-scale
"adult" Lomes, and custom-designed bulldings. Faclilities whieh serve 12 or
l'ewer residents should comprise the bulk of the sample, perhaps'TB percent

or s0.
5. Unllicensed as well as licensed l'acilitlies should be included.
6.3.5 BEResearch Tasks

Grantees were responsible for using forms specially designed by the NDS project stai'l for
this l'leld study to eollect the raw data needed to meet the test ohjectives, In addition,
grantees aiso needed to mzke some professiocnal Judgments and to document the reasoning behlnd
those judgments with supporting data. FKor example, one of these forms econtalns the followlng
question: "Is there anything aboul this building and its lire safety featurecs that is not
properly evaluated by this system? Explain," The research tasks involved guthering background
information on the racllity, specific datz on the protection features of the bullding, and
information on the capabilities of stal't and resident.

Where possible, filre drllls were obsdrved and documented.

A key tashk f'or the fleld teams was to Judge whether or not the faeility had proper safety.
6.3.5.1 General Information About Board and Carc Homes

Grantees provided such general informatlon about facillities as: requirements for admls-

slen, resident referral sources, licenses held, costs to resldents, and aorganlzational affilia-
tlons,
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£.2.5.2 Tasks Invelved in Gathering Duta on the Protecllion Features of the Building

The team member responsible for the puilding data was instructed to callect the data for
the FSRS/BAC as though he or she were conducting a normal Inspectlon. 'The member also supplied
supplemental 1lnformation that explained the rullngs glven the buildings, and descrihed any

problems encountered in using the system.

1. The grantee rated the protectlon features of the bullding uslng the appro-
priate portion of the FSES/B&C.

2. The grantee provided detalled descriptions of operational probiems that
ccourred in rating the bullding uslng the FSES/B&C, especially problems
resulting from inconslstencies or ambilgultles in the explanatory material

accompanyling the worksheets.

3. The grantee provided written descrliptions and photographs, as approprlate,
of both the features assessed using the FSEA/0RC and other features Lhat
should also be assessed by the F3ES/B&C, because they geemed relevant to
protecting the oceupants of the bullding from fire.

b, The gruntce provided slmple fleaor plans of the bulldings. The egress routes
used by the residents in the flre drills were shown on these Ulocor plans.

5. The grantee provided professional Judgment regarding how well the FSES/BRC
ratings ol protection featurcs measured the actua) expected performance of
the bullding in protecting occupants from a Fire.

6.3.5.3 Tasks Invelved 1n Gathering Data on Evacuation Performances of Resldents and Staflf

For the most part, eollectlng human performance data invelved discussions with the
management and staff of the facilitles., Grantees characterized the resldents using the
Worksheet [Lor Rating Resldents in Appendlx B and provided supporting informaticn ftor those
ratings. The speeific tasks werc as follows:

1. The grantee mct with management or staff in order to £111 cut the F3R3/B&C
forms for rating residents and staff and 1o compute the evacuatlon diffi-
culty scores for the facilitles.

2. The grantce met with management or stafl” to obtain data supperting the
ratings on thue F3RES/D&C forms. These data ineluded (a) a functicnal
desepiption of each resident, that 1s, what the rcsident 1s capable and
incapable of doing, (b} a elinical description of each resident's disabl-
lity, and (ec) the servlces precelived by each resident I'rom the facility and

from outside sources.

3. The grantee used this 1nformation to help make Judgments regarding how well
the techniques far rating performance of the residents measured the actual
expected perlormance of the residents and staft during a flre emcrgency.

The grantee evaluated both whether the FSES ratings of Individual resldents
seemed to represcnt their Indlvidual capabilitles to evacuate and vhether
the PSES/B&C rating of the evacuatlon perfaormunce of the facility as a whole
seemed to represent the group's capabllity.
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6.3.5.4 Tasks Involved In Gathering Data from Flre Drills

Where possible, fire drllls were conducted and cbserved. Colicvetlng data from flre drills
required much flexlbility on the part of grantees., They nceded to vary arvangements depending
upon how the facility usually conducted drllls, and the willingness of the mangdgement and staff
to avsist. In general, the rule of the grantees was to observe a dpill that was taking place
for training purposes, and the normal procedures used by the facllity for conducting the drill
were followed, In one-third of the tacilities studied, the research team was unable to observe
any flre drills. This was frequently due te the fact that the residents were away at school or
workshops at the timc ol' the site wvisit. Some obher reasons glven fur not conducting a filre
drill were thal 1% was not customary to hold fire drills (not required for licensure), concern
for the possibllity eof harm to the fratl elderly, or the alarm system was not currentliy
eperative. Turing the drill, the observers used cassette recardeps Lo record the start and
3top times and dewcrlptions of the activities that occurred. Al'ter the drill, gractees held a
meeting with observers and faeility staff whe participated In the deill in order to reconstruct
the serles of asvents that vecurred during the drlll. The events of the drill were then
"mapped" on a floor plan uging a format provided by NBS. Tapes were played back to obtaln the
amotnts of Llme consumed by the evenls of the drill.

A second "Worksheet for Rating Residents" was ‘llled out far each resldent particlpating
In the fire drill. 1he resldent was scored on each of the rating lacters according to his or
her actual performance 1n the fire deili,

Grantees examined the times used during the fire drills in relation to what might have
been expected on the basls of the individual resldent ratings and the E~Score far the Tacllity.
Reasons for uncxpectedly shart ap long times were documented where posslible.

&.2.6 Profilc of the Sanple

The flnal sumple consisted of 1h] facilities from eight geographically dispersed states,
The goals of obtalning both a wide variety of bullding structures and resldent types were met
{see Flgures 9-11). The sample included both structures designed and built espeeially for use
us resldential care lacilities, and the Followlng types of strucbtures converted for board and
care use: ordinary single family residence, mansion, motel, school, hospital, nursing home,
and historlc bullding. Some of these structures had arl institutional appesarance; however, the
majorlty were decidely "homellke" in appearance, wlth the exception ol' such features as lighted
exlt sfgns and/or exterlor fire escapes. About Four—fiftl of the faellitles would be classi-
tled as "small," that 1s, housing 16 or less residents. Facilities werc dewlgnated as being
for mentally retarded, mentally or enmoticnally 111, or elderly persons, There was also o gmall
sampling of facilities whlch house those recovering from aleochol or drug addiotion., Some
fuecllities, particularly the lavger ones, had a mixbture of preslident types.

As antlcipated, designatlons such as "mentally retarded" or "elderly," by themselves, dild
not provide a good indication of the difficulty of evaeunating a facillty. Fven in a relatively
Lomogenecus setting, such as a small facility for mentally retarded children, there was
conslderable variation ln those characterlutics of the resldents that are relevanl to evacua-—
tlon capabllity. Some mentally retarded resldents had additional disabilitics such as epilep-
5y, mebllity lmpalrment, sensory lmpalrment, and autism,. Similarly, facilities deslgnated as
for the elderly contailned residents which varied predtly in thelr physlcal, mental, and
emotional characteristics.
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Figura 9

Distribution of Number of Residents per Facility in Field Test Sample

Small Facilities Large Facilities
No. of Residents No. of Facilities No. of Residents No. of Facilities
2 4 18 2
3 3 19 1
4 11 20 4
5 18 22 1
6 21 24 2
7 19 25 2
8 26 30 1
9 1 35 2
10 8 36 1
11 1 37 1
12 6 40 1
13 3 54 1
14 2 60 1
15 4 65 1
16 1 73 1
300 1
128 Total 23 Total
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Figure 10. Distribution of Minimum Number of Staff
per Facility in Field Test Sample

Minimum Number of Staff Number of Facilities

0 8
1 106
2 32
3 4
Unknown 1
151  Total

Figure 11. Number of Facilities in Field Test
Sample with Various Resident Types

Resident Type Number of Facilities

Mentally Retarded 63

Mixed {varying
combinations of other
types listed and

autistic) 35
Elderly 20
Mentally I11 18
Drug and/or Alcohol Abuse 7
Juvenile Problems 7

151 Total

-51-



The term "mipimum number of staff" in Figure 14 refers to Lhe fewest number of stalf
allowed to be presenl 1ln the fgclllty when resldents are present. In our sample, this number
wae generally one or two; in a few cases, residents could be present 1in the building without

the presence of staff.
6.3.7 Analysls of Resulls and Changes 1n the FSES/B&C
6.3.7.1 Fire Drill Results and Analysls

It 1s ohvious that the Evgceuation Diff'iculty Score {k-Score} received by a facility should
bear some rclationship Lo the time 1t takes to evacuate a bullding in a Ilrc driil. (Sce
Yeetion #.3 lor a discussion of the derivation of E-Scores.) Lt is te be expected that
Facllities with hiph Evacuallon Difficully Secores would take longer to evacuate in fire drills
than Lhose with lower Evacuatlon pifficulty Scores., lHowever, it must be considered that the
Evacuatlon Difficulty Score 1is desligned to predict evacuation performance for that small
percentage of times where things, thal could ressonably be expected to go wrong, do in lact po
wrong. The cbserved flre drille tended to cccur under sonewhat ldeal conditlons —-— residents
were awake, stafi had foreknowlcdge, there weore no fire effects such as smoke and heat, ete.
Therefore, one should expect a linear carrelation between E-Scores and fipe drill tilmes but not
necessarlly a very high correlation.

A4 single filre drill time by 1tgelf covers only some of the problems whlch coula be
cneountered in a real emcregency. For example, in one small facility, the total time Lo
evacuate the facility in & daytime drlll was 30 seconds —- an encouragingly short evacuatlon
time. However, a detailed examination of resldents’ descriptions reveals many potential
problems that might arlse in & less than ideal siltuation. These descriptions include: refusal
in the past to particlpate or cooperate fully in flre drills, heavy dally sedatlon, assaultlve
behaviors, and the need for scveral verbal and physlcal prempts to carry out staff instruc=
tions. Thus, it is gulte concelivable that in an actual flre the evacuatlon could teke consid-
erably longer than 30 geconds.

Of 99 drills, 82 were unalyzed to compare the facllity BE-Score with the time 1t took for
the lasi resident to reach a place of safety. This comparison was hot made in the other 17
drills beceuse the data was incomplete or inconsistent. For this analysls, the E-Score was
adjusted for the time at whleh the fire drill occurred; E.£., total staff score was based on
staffing at time of drill pather than night-time staffing. Hence, many of the adJusted
E-Secores ure lower than the E-Score calculated for time of greatest risk.

¥or the most part the drill times were low -~ only 10 of §2 drills took more than two
minutes. (HKurthermore, & majority of the faclillitles had both rapld evacuation and Low
E—Scares == 51 of #¥2 drille had evacualon times of 120 seconds or less and also E-3cores of 1.5
or less after adjustment for the time at which the fire drill ocourred,) There was a tendency,
as expected, lor the higher E-Scores to be asscclated with & slower evacuation time. However,
there were eight facllitles that either had a slow evacuatlon with & low E-8core, or a rapld
evacuation with & high F-Score, These are ghown in Flgurc 12 with small sgquares. A laow
F-8core paired with a relatively high drill evacuation time would indicate a problem with the
system itself or errors 1in the ruter's use of the system. A high F-8core palred with a
prelatively low fire drlll time may be acceptable, since the E-Score approprilately represents a
vworst case" perspectlve, but 1t 1s a flag suggesting that the diserepancy be investigated.
The elght cases where E-Scores and Fire drill times do not seem consistent arc discussed below.
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In all three cases where the E-Vglues were vepy high, compared with daytime evdcuation
time, the “alarm effectiveness" factor used to asslgn eredit to the staff was classifled a8
ot gssured" glving a polnt value of two for each member of the staffl. The effwct of these
low seores 1s to heavily penalicze tacilities for not having an effective alarm system, and this
was the intent of the system's designers. Thus, the very high E~Scores for these facillties 1s
considered correct. The lack of a good uilarm system dld not have & detrimental effect on drill
time in daytime situatlons with ewake and awgre staffl, and, therefore, the low drill times werce
Lo be expected.

There were ['lve cases where the arlll times were high relatlive tp the kE-Seores for a
daytime sltuatlon. These outcomus stemmed primarily from either the large number of rgsidents
in the faclliity or a lack of experlence with Plire drills. However, 1n cach case, the system
contains features whieh would prevent the assignment of an lnappropriately low building safety
level for the Ffacllity in an aetual rating situatlon.

¥or example, In one ol these cases, 16 stafl’ were counted in the caleulation of a daytime
E-Scure. Thils large a stafl count signlticantly lowered the E-Score. Two-thirds of these
staff members were kitehen and nousekeeplng help whose availabillty for providing asslstance
did not significantly speed up the evacuatlon time for the 73 ambulalory, elderly residents.
The system recognizes tho inherently mreater dliflculty 1in evacuzting lapge faclllilcs and
would not permit anything lcss than a Level C bullding safety lovel regapdiess of the E-Scare.
{See Table 3 in bire Jafety Evaluatlon wopksheet for a Large Res idential Facllity in Appendix
¢, pawe 136.) Further, in an actual rating sitvatlon, the facility would be rated for the
period of greatest risk ——- nilghttime, when thore were only two stall avallable -~ and would
receive & much higher E-3core.

There were three small faelilities with low E=Scores and high drill times. The key [actor
in each case was a lack of experience with fire drills. Two of the homes had never conducted a
drill beforc, and the third had had "only two or three drllle in slx or seven years." The
system prohiblits a buliding safety level being assigned to these facilitlics based on the
E-Scope: one of the prereguisites for using the E-Score for deternining evacuation diffieulty
is thal the the homc conduct slx fire drills per year (or, for homes in aperatlon less than a
year, monthly drills), and this regquirement had not been wet. Purthermore, 1f there had been
drills, the ratings of the residents on the Response to Fire Drills factor could have been
bascd on observed behavior, as fntended in designing the sysleun, snd would have been more

accurate.
£.3.7.2 Analysis of Fesidents! Capabilitles

Ir, the fleld test, conaiderable lnformaticn was obtained about the resldents in adgltion
to the data on the Werksheel for Ratling Residents. This additional information ineludes an
estlmate of rate of movement. Irn studylng this tnformation, 1t was notlced that many rezldents
weres rated as "Necds Full Assistance or Very 3Slew" on mobility when they were ambulatory and
were subficiently last to safely evacuate ln a typlcal Plre emergency. Tnis led to a rewrltlng
of the reguirements lor elasslfylng a resldent as very slow. The requirements were changed
from ablllity to "traver 15C feet 1n 90 seccnds" to "preparc him or herself to leave, and then

travel %o Lhe exit (or an areid of refupe) in 1b0 seconds. "

we also andded a new catogory "3low" with three penalty peolats for those whe requlre 90 to
150 seconds to prepare to leave and then travel to the exit. {Inis ehange alec reflected an
increased concern for the time needed tu prepare to evacuate and the dilistance to be traveled.)
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Residents in this category can evacuste without assistarnce but may, in fact, be glven some
assistance or supervlision. Three points, a low penalty, was deemed sul'f'icilent because 1n a
severe emergency, thesc residents proubably would not require much siLaff time. The peer
consulting panels approved this change and the supporting logle.

6.3.7.3 Analysis of Bullding Sal'ety Features

A key task of the fleld teams was to respond to the question: '"Does this facllity
{vonsldering both the safety fuatures and the cvacusation capabiiity of the group) have 1life
safety equivalent to the requirements of the Life Safety Code for a boarding home with 15
transient guests? Explaln. If not, what changes would you recommend to attaln egquivalent fire
aallety at minimal cost?" The grantees were not glven the minlmum scores faop passlng the systen
(1.e., the three tables of Mandatory Requirements in the three Worksheete in Appendix C)
they responded to this question without knowlng if the I'mcility passed the FESES/R&C.

4]

o

The staff compared the comments with tentative values for the minimum scores, Many af the
facilities did not meet thelr tentative minimum scores and were also Judged deficlent by the
fleld test team. Emphasls was placed on studylng and analyzling the upgradings suggested by the
grantees,

Faeillities passing the FSES/L&C were generally Jjudged by the fleld team to have at least
the safety of an acceptable boarding house. Suggestions for upgrading tended to improve the
safety features to a level where the bullding passes the FSES/DaC. However, the analysls did
lead to several changes in the FSES/BLC:

1. The polnt value for sprinklers in small facilitles was revised from 4 te &
and 1ts welghting for Egress was changed from one to cne-half. Sprinklers
are not regqulired by the proposed Chapter 21 and the Mandatory Requirements
are based on a facllity wlthout sprinklers. This change only affeots
combinations of gafety Features that Includes sprinklers. It does permit
sprinklers to compensate for a more serlous set of defleclences, but 1t does
not eliminate or otherwise affect any of the optiens avallable to non-~
gprinklered buildings.

2. Smoke detectors were glven half credit instead of no credit for Hefuge.

3. The parameter, Separation or Sleeping Rooms from Exit Accesz Ffor Large
Facilities, was rewritten, (This was rewritten agaln alter the last meeting
of the Peer Consulting Fanels.)

6.3.7.4 Analysils of Field Team Comments
Fileld team members were asked the following guestions:

1, [] ¥ES [l NO Is there anything about this buillding and its Fire safety
feptures that is not properly evaluated by thls system?
Explain.

2. [] YE3B L] NO 1Is there anything about the staff or residents and thelr
abllity to evacuate the bullding that is not properly
evaluated by this system? Explain.
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The tally 1in pepard to these gquestions was:

Questlon 1: No = 115 Questlon 2: No - 109
Yes - 3¢ Yes - 37
inanswered - 4 Unanswered - 5

dome observatlons regarding the above responses are as fallows:

fometimes when the guestions were answered "yes", the team member was using thils apportu-
nity to express criticisms of the building or management set-up for the facllity and was not
really eriticizlng the evaluation system 1tself. In these cases, the defects described by the
team member were already accounted lor or penallzed by the system.

Many of the "yes" answers were in refercnce to the same poelnt. For cxample, 1f the fleld
tepm member did not like the fact that the system does not speclfy proper procedures for
eigarette smoking, this would lead to a "yes" answer to guestlon onc for each of the faclllties

surveyed by this person.

gSome of the yuestlons raised would be more properly covered Dy administrative regulatlons
issued by the authority having jurisdletion, than by adjusting the evaluation syslem 1ltself
through addliions or by increcasing the specificity of the system requirewents. Tor example, in
one faecility, sn aged relatlve of the owner, who was also Living in the home, reguired a greatb
denl) of assistance trom staff durlng the evacuatlon. An admipnistrative repulatlon could, 1n a
case 1ike this, clearly specify that such a relative be counted along with the othep Mafficlal™
residents in the F-Score.

Other problems ralsed were! rapld turnover ol the resident population (as 1in aleohol
treatment centers) and evaluation of resldents by staff without clinleal training. Obviously,
administrative guidelines wilili need to be developed to determine under what circumstances the
E-Score must be recalculated and who should be responsible for a [inal determinaticn af
resident scores. BSince the board and carc occupancy encompasses a wlde range of situatlions,
variation in ihese guidelines 1ls to he expected,

Copcern was freguently expressed about the guality or relevance af the fire drills
conducted., The underlylng question iz whether or not the system goes far enough 1in guarantee-
1ng that lacilitles will properly train resldents and statf in evacuatlion procedures. The
gystem as 1t gtands influences training 1n two major ways: {1) by speclfylng the minimum
frequency of drills nccessary for the facility to be able to use the E-Score provedure, and
(2} through the last ratlng factor on the Worksheet for Rating Resldents. This factor rates
resldents on thelpr perfermance in rire drills with regard i< the three baslc evacuation skills
{see Appendlx BJ.

The system does not require that there bhe unannounced drills or nlght-time drills, which
might represent more reallstie, challenging conditions. Agaln, 1t 1s fell that any additional
requirements for flre drills such as these should be left to the discretion of the authority
having jurisdiction.

The conducl of fire drills 1s a very senslllve question slnee, 1n some caves, OWners and
staff are concerned ahout physlcal and/or psychologieal harm accrulny ta residents as a resultb
of drills. It is important that the exact nature of the individual facility be understood
belore more speciflc training and drill procedures be worked out. The National Bureau of
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Standards has published a guldance manual [13] to assist, oWners 1in choosing optimal approaches
Tor their particular racillities.

Discussions with the field teams indicated that the definiticns related to hazardous areas
were ambigucus and several of the "yves" unswers were & reflection of this ambiguity. The
definitions were clarified.

Several comments reflected a difference in the wvalue glven suvme safety leatures by the
project staff and some of the fleld teamns. Specifically, the project atat'{, with the concur—
rence of the peer consulting panels, did not give any ecredit for heat detectors, Institutional
wldth corpidors and doors, or exit lliumination.

Practical considerations 1imited the amount of training given the r'leld teams and the
number of training atlds available. Some of the raters erronecusly gave credit for non-
functioning safety features, not realizing that the system does not permit this. A & result,
one rater gave credlt for a locked deop providing direct exit from the bedroom to the outside.
Another gave credit for a pailr ef smoke barrier doops that dld not eclose Lroperly, Both
commented that the system should not permit such ratings. PFuture training programs should
emphasize that nen-functioning saf'ety features are not to be credited.

There were scveral comments about the credit for two stalrways, both leading to the
interior of the first floor in small facilities. Majar changes werc made ta accomnodate this
concern. The recommended version requires for full eredit: +wo routes leading to two separate
bulliding exit doorvways, and at least one route that provides a puth of travel te the outside
without traversling any corridor space exposed to unprotected vertical openings or common living
spaces.

Cne bullding ralled to have a telephone in the bullding with which to eall the fire
department. This bullding also lacked every other fire satety feature except bedroom doors and
windows. The lilkelihood of a home without a telephone passing the system was considerecd
sufflelently small that the requirement for u telephone was not added.

One rater commented that thepe iz no penalty for highly combustible furnishings.
Additions to Chapter 31 of the Life Safety {ode prepared by the Hesidential Subcommittee do
Incliude a requirement for clgarette Ignition resistance for newly installed upholstered
furniture. If this recommendation 1s 1ncluded in the next edition of the Life Safety Cade, 1t
can be added as an additionml requirement tn the FSES/BLC,

6.4 Analysis of Fatal Fires

Several states have recently developed and adopted fire regulations for Board and Care
Homes., Some of these Pegulaticns require conslderably more fire proteection leatures than
required by the proposed Chapter 21. 0One way of checklng ir Chapter 21 or the PSE3/B&C
callbrated to it are too lenilent is to lnvestigate flres with unfortunate outcomes and

Elght well known filres with at least 5 Iatalities each wepe investigated: Point Pleasant,
New Jersey; Keanshurg, New Jersey [5]; Bradley RBeach, New Jersey [6]; Detroit, Michulgan [7];
Washington, D.C. (Lamont Street) [B]: Filoneer, Ohic [97; Connellsville, Pennsylvania [10]; and
Farmington, Missouri [11). ©HNone of these buildings would have met the proposed Chapter 21
requirements.
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Several experts who investigated thece fires were asked Lo estimate the life saving effectl
of adding selected scte of fire protection features tu the bulléing with which they were
familiar.

Fach of the & bulldings failed to meet the mininmum requirements for a Lodging or Rooming
licuse, or Hotel, as appropriate. The panel was acked to predict the likelihood of fatalities
i{f the building did meet the requirements of the 1976 Life Sal'cty Code for Restdential Uceupan-
cles (i.e., Lodging Houses and Hotels). Five of the 8 builldings had less then 30 reslaents.
The members Felt —= with 90 percent confidence (i.e., they believed thers wWas & a0 percent
chance they weres right) for each incident -- that if three of these bulidings met ithe Code for
Boarding Houses, there would have heen no fatallitles. For the fourth building, if it met cede,
the fatalities would have been cut in half -- again with a 90 perecent confldence. TFor the
Fifth bullding, no Judgment was made because the muildlng could not be brought up to code
wlthout changlng the basle characteristics of the building. The panel decided -- with at least
an B0 percent confidence 1ln each cage —-- that there would have been no fatalities 1f the three
remalning buildings with more than 30 residents met the requirements of the 1476 Life Safety
Code for Hotels.

The proposed Chapler 21 contalns all the requirements In the 1976 Life Salety Code for
Ledging Houses when there are less then 30 residents, and all the requirements for Hotels when
there are more than 30 resldents. It wliso requires smoke detectors on each level.

As noted above, for one of the incidents, meeting the 1976 Lif'e Safety Code requlrements
for Lodging Houses, would probably have saved oniy half the fatalitles. The panel agreed =--
with B0 percent confldence -—- that meetlny the same Code and alec having a smoke detector in

the area would have saved all the residents.

The above analysls 1s based on the assumptlon that all residents are tralned to respond ta
a flpe alarm and, as & group, Can evacuate rapidly -- l.e., In tess thun three mlnutes. When
this iz not true, the fire szalfety requirements 1n the proposed Chapter 21 arc more severe. The
eight disasters studled revealed no shortcoming in the proposed Chapter ?1. Therefore, therc
i3 no evidence that the regqulrements arc too lenlent.
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7. CALIBRATION OF BUILDING SAPETY LEVELS WITH EVACUATICN DIFFICULTY
7.1 Introduction

In the problem definition slage (see Section 2.2) 1t was decided tu develop Lwo sub-
systems: one to estlmate the evacuation capabllities and the other to evaluate the Fipe aufety
featurcs of the bullding. For any glven level of evacuation capabllity, there would be g
requlred level of fire protection features. This section centains a discusslion of the process
of setting the required I'ipe rrotectlion features For each level of avacuation capabllity. Thia
task 1s called calibratlon.

7.2 PBasic Assumptions and Declsions
7.2,1 Anchor FPolnts

During the problem definition stage, twa tentative assumptions were made regarding the
callbratian:

1. Une level of evacuatlon eapablliity approximates the evacuation capabllities
normally found in bulldings covered by the resldentlal chapters of the Life
dafety Code {that 1s, Chapters 16, 17, 18, 12, 20 and 22 of the 1981
Edition]. 1In these cases, the level of fire brotection found In those
chapters should apply.

2. Another level oy evacuatlen capabllity approximates the evacuatlicn capabili-
tles normally found 1in nursing homes. In these cases, the level of fire
proteetlon 1n the health cape chapters of the Lire Safety Code should arply.

These anchor polnts are conalstent with the broposed Chapler 21 prepared by tLhe
Fesldential Subcommittee.

7.2.2 Evacuation Cycles

Although final callibration could not be completed until the two major subasystems were
fully developed, development of an integrated system depended, 1in part, on a preliminary
calibration., Four this reason, the Human Behaviar Conaulting Panel discussed the callbration
several times as they constderpcd various versions of the subsystem fop estimating evacuation
capability.

During panel discussions, the concept of evacuatlon cycles was used, An evacuation ¢ycle
wae considered to be the unit of time Necessary for a staff member to evacuate g non-mobile
resident whe cannot slgnificantly assist in his/her own rescue. Due to the varifations in
length of escape routes, competence and strength of the staff members, and the characteristics
of the residents, un evacuatlion ecycle 1s of necessity a random varlable, However, 1t was a
concept that was useful fop facilitating the discusslons. Also, the Evacuation Diffieulty
Seore (E=Secare) could be considered a rough measure of the maximum number of antlclpated
evacuation cycles that an evacuatlon might take.

The panel tentatively agreed that a home, with an E-Sc¢ore of ore or less and 16 or less
resldents, would be evacuated rapldly -- in a time interval ne greater than that regulred to
evacuate a lodging home with 15 or less transient residents. While the translent resldents
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might have more innate abllities, the residents of a Bourd and Carc Home would have ore
familiarity with the btulilding and more training.

The panel [urther agreed that the tevel of protecticon currently regquired for nursing homes
alsc should be required whenever {1t 15 no longer reasonable to expect a timely evacuation from
the building. The panel tentatively agreed that thls polnt oecurred In the range of 3.5 to 4.5
evacuatlon cycles or ahn F-Score of 3.5 to 4.5.

7.2.3 Building 3lzes

Trhe Life Safety Code alassifies transient lodgings as: Todglng or Roomlng Houses if there
ape 15 or fewer guests; and hotels if therc are 16 or mere puests. Early in the program, the
staff recommended that the requirements for Small Beard and Care Qccupancles cover homes with
16 or fewer resldents. This recommendation was bhased on: the observation that some homes wWere
desilgned to have four groups of four resldents each within the home; and the faet that there
was no known rationale for selecting 15 rather than 16 for the break polnt in the Lodglng or
Rooming Houses definition. The pancils accepted the recommendation.

The staff recognlzed thal homes with 20=30 resldents were often archlteeturally and
operatlonally gifferent from larger bulldings. These homes were Rore like very large homes or
homes with additlons, and less like buildings designed as hotels. Prom a fire protectlon
standpoint, these homes needed mare f'ire protectlon features than small board and care homes
but, 1f the residents were relatively capable, did not reguire all Lhe fire protectlon features
needed by a large hotel in order to maintaln any glven 1evel of safety. The preject stefl
recommended speclal requlrements for homes with 17 to 30 realdents at the fall 1981 meetings of
the various panels; the panels accepted the preposal.

7.3 Ohbtaining a Consensus of Judgments

The calibration by 1ts nature ls a Judgmental process. In Sectlen 3.2 of thise report, a
six step procedure wWas outlined to best utilize avallable experts to suppert the pruject statl'l
when system development depends upon profcesional Judgments. These steps as they apply te the

callbratlon are:

1. The project staff preparad prelimlnary verslons of the callbraticn tables
without numerical values. The tables essentially appeared like Table 3 in
the Fire Safety Evaluatlon Workshect for & Small Dwelllng Unii {see Appendiz
¢, page 120), with the exception that there were f1ve levels ol [ire salety
requirements 1in the calibratlon tables instead of four. These levels and
their definitlons were:

Level I - Moderate warnlng, partially protceted exlts. Pullding 12 1n

expliclt compllance with the requirements for a boarding or lodging house as
set forth in Chapter 11-5 of the 1276 edltion of the Life Safety Code. The
base Tlre safety system (for which all alternatlives muet be equal or
equivalent) provides moderate warnlng through & smoke detector, on each
level, that ecan be heard 1n all sleeplng rooms and the protectlon of the
exit from fires on & lower level. This base case does not requirc any

ipherent building flre reslstance or installed extinguishing systems.

Y



lLevel 11 - Increascd warning or cgress/rescue capabilities. The base

building arrangement for this level Is 2 bullding meetlng the base require-
ments for TLevel [ and, in addition, it elther has a total detection systen
(i.e., detectors in each room that sound a bullding fire alarm system) or
has two separate routes from each level to a safe area outside the builiding.

Level TII - lncreased warning and egress. The Level ITT basc cuase is a

building meeting the buge case requirements for Level T and having, in
additlien, both a total detectlon system and two separate exlt routes from
cach Floor.

Level IV - HRefuge potential while avaiting rescue. This level increases the

level of safety to that of a bullding meeting the base cage for Tevel I with
the addltleon of total deteetlon, two separate extt reutes from each [loor,
and & moderate degree of structural fire resistarce (l.e., at least 15 to 20
minutes).

Level V - Protection of residentlal custodial care faclllty. Thie level 1g
intended to provide safety approximate to that brovided by a small health

care facility housed in a Uwelling type structure meeting the requirements
for an exlsting residential custodlal care faeillity in Chapter 10 of the
1976 editlon of the Life Safety Code.

The staff prepared a form to obtain the Judgments of g group of experts --
namely, the members of the Human Behavlor Consulting Panel and the Building
Fire Safety Panel. The rorm contalned 17 computer generated examples of
combinations of stafy and residents with E-Scores of approximately 0.5, 1.0,
2.0, 3.0, 4.0, 4.5, and 5.0. Fourteen of' these examples had six residents
each and thrce of these cxamples had ten residents. An elghteenth comblna-
tlon was composed of 16 capable resldents and one sleeplng staff member {an
E=-Score of' 1.0). Four of the cxamples had one awake ataff member; the
remaining 14 had two sleeping staff members.

The rellewing procedure was done by working through the mall without
assembling the group of experts. Hach of the 1§ comblnations of presidents
and staff was rated by each expert on an 11 point scale., Five of the points
were the f'lve levels defined above. Four of the polnts were between palrs
cf adjacent levels defined above. One peint represented less fire protec~
tion than the lowest deflneq level and one point represented more f'ipe
protection Lhan the highest defined level.

Thirteen panel members responded. Each of the thirteen panel members
difl'ered from the majority on at least one ol' the 18 examples. Euch of them
WERS requested to explaln In writing hie or her rationale for one or more of
his or her Judgmenis that dit'fered from the majority. The results and the
rationales were summarized and distributed to the entire group of experts.
The experts were uasked to review the results, Lo review the ratlonales and
to roe-rate the lB.examplca on the 1l point scale. Tn the second cycle, the
ratlngs were slightly more conservative but there was no significant

shif't. The results of the second cycle are shown in Flgure 13, (This

lncludes the first pound ratlngs of 3 raters who dld net respond on the
second round. )
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The experts were also asked Lo Judge the maximum E-Score for each of the
five defined levels of fire protection. The results of that exercise were
not used except for heeding a very strong recommendation by ovne expert to
decrease the number of levels. (The numher of levels was decreased by cne
{te four) by dropping Level II and modifying Level III. The four levels
were endorsed at the next Joint meeting of the Butlding Fire Sal'ety Panel
and the Human Behavior Consulting Panel.)

4, The project staff analyzed the regponses of the experts and calculated the
ollowlng tentative valucs {or calibration:

Level E-Score
I ¢ te 1,0
T > 1.0 to 1.8
IiI > 1.8 to 2.6
Ly > 2.6 to 3.6
v > 3.6

These were changed durlng the calibration processa.

7.4 Recommendation of Calibration Fanel

A new panel of experts revlewed and discussed the calibration table and made recommenda-
tions for changes. This new panel -— called the Calibration Panel —— 1g identiried by name 1ln
Aprendix D, There was a dellberate attempt Lo have a mizxture of experts with previous in-depth
knowledge of the system (i.e., member of previcus panels) and experts with no previous assocla-
tion wlth the development of Lhe system.

The Calibraticn Panel met for three duys In October 1981, as the field test was nearling
completion. Actual facilities -— including floor dlagrams -~ were presented to the panel with
actual apd with fletional groups of residents and stulfs The filctional cases were developed Lo
lllustrate pessible break polnts between the levels on the calibration table. For some of the
lctional cases, evacuation times computed by the Escape and Rescue Model for Board and Care
Homes (see Appendlx G) were also prescnted Lo the panel,

Prior Lo the meeting of the Calibration Panel, the number of levels of requlrements was
cut from five to four as recommended by the Bullding Fire Safety Panel.

As the Calibration Panel reviewed the specific cases, the conservatism of the system fop
ratling residents became increaslngly apparent, For gxample, residents who can and will
evacuate but have not yet demonstrated a maslery of an alternate strategy, are glven four
polnts even though they are unlikely to have difficulty evacuating. The Panel conglstently
rejeected borderline cases based on the preliminary calibrution (adjusted for the change 1n
number of levels} as belng too econservative. They recommended the following wvalues far
calibration whlch are the values in Section 21-1.3.1 of the proposed Chapter 21. (8ee Appendlx
& of this report.)
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Level E-Score

A o to 1.5
B > 1.5 to 3.0
¢ > 3.0 to 5.0
D > 5.0
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8. COPERATING FEATURES

The proposed Chapter 21 r'or the Life Safety Code prescribes a set of flre protection
features of the bullding prepared by the Residential Subcommlttee of the NFFA Commlttee an the
Safety to Life for Incluslon in the Life Safety Code. Chapter 31 of the Life Safety Code
prescribes a set of required operating features such as conducting fire drills; proposed amend-—
ments to this chapter are included at the end of Appendlx A, pages 92 and 93. The proposed
Chapter 21 was developed with the assumption that the facility will follow the Operating
Frocedures of Chapter 31 wilth the proposed additions,

The proposed amendments to Chapter 31 were developed to make the tobal package of recom-
mendationg complete. The value of some of the requlrements in the proposed Chapter 31 is
obvious and consistent with generally accepted safety practlcce and/or with other requlrements
already 1n the Lire Safety Code; for example, the requirement for fire drills. One of the
requirements warrants some dlscussion.

The proposed amendment 1ncludes the requirement that an exit must be used in fire drills
if 1t 1s to be conasldered as an exit in reting the bullding. Residents of burning builldings
often are killed or injured when they fall to use the egress route that is more remote From the
fire. There are two mailn reascns for this:

1. The remote route s not safe cor 1s not usable. Feor example, 1t has been
hypothesized that clderly residents in the Bradley Beach, New Jersey (6]
Iire were unable Lo negotlate a Steep outslde ladder in the escape route.

2. The remote route is not suftlclently familiar to the residents so ln an
emergency they fall to remember 1t, In stressful situations people, in
general, will choose only familiar exit routes and those whose mental
funetiening is poor are likely to use only those routes used in fire
drills. For example, in the Keansburg, New Jersey fire, the residents in
the second floor woman's wing were not drilled in the use ol the back exit,
the fire blocked the main stalrs, several women falled to exit and dled, and
no residents used the back exit [5].
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9, FUTDRE ACTIVITIES

9.1 Introductien

The fire safety requlrements in the proposed Chapter 21 of the Lifc 3afety Code developed
by the Residentlal Subcommittee of the NFPA Commlttee on the Safety to Life (see Appendlx )
and the Fipe Safety Evaluatien System for Board and Care Homes (FSES/B&C] propesod in this
report {see Appendices B and C) can help provide the residents of board and care homes adequate
fire safety at w crcasonable cosil, and with minimum interference with the programmatic gouls of
the homes., However, additional work 1s needed for these te be adopted and used by regulatory
bodies. ''mis will require the efforts ol various groups. In this chapter, the tasks are
outlined with only minimal reference regarding who may undertake the tasks.

g.2 Adoption by N¥PA for Inelusion 1n the Life Safety Code

Most local, slate and Tederel authorities will not adopt new fire gafely reaquirements
until they are adopted by some model sode or the adoption by the model code appears asgured.
Throughout the development program, the target model code has been the Life Safety Code
published hy the Natlonal Fire Frotection Assoclation (NFPA). The WFPFA technical commlttees
are now consldering the propased Chupter 21 and the FSES/B&C for lnclusion 1n the 1984 edition
of the Life Safety Code. The NFPA revlew pracess includes careful study by the appropriate
committees, modification of the NES3 submission as deemed neccssary, prepublication of a draft
for public comments, and a response to eack publle comment. This review involves a substantial
workload.,

9.5 Administratlve and fudit Polleles
Adaption of any new set of fire safety requirements requlres establishing rules for its
adoption. S3ome of the decisions or rules that npeed to he consldered cover the following

questlons:

1. Whe shall be permitted Lo rate the capabilities of the residents? What
government agency should be responsible For the accuruacy of these rutings?

2. How often are residents rated? Suhould the retings be more frequent fer the
elderiy than for the mentally retarded?

3. Iy it necessary to recompute lhe E-Score each time there ls a new resident?

4, How severely should a high functionling ncw resident's score be lncreased
during the perilod ke is learulng the fire drill prcecedures of the home?

5. Are walvers to be permlfited and, if sa, what kind? What 1s the waiver

proccdure?

6. Are there any minimel training or experlence requircmants for those who will
evaluate the fire safety of the bullding?

Sinee there 1s a wide variety ol Foard and Carc Homes, decisions must be made for each
type of facility; and they need to be I'lexible enocugh to accommodate special situatlons.
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9.4 Training and Tralning Aids

Appendices B and C are intended to be complete, clearly written and unambiguous. However,
the average user does not have the time, patience, and technical background teo properly learn
the requirements solely from reading and studylng them. Fop example, the National Fire
Frotection Assoclation is continually conducting courses so that flre professionals can better
understand the Life Sarety Code. They also publish the Life Safety Code Handbook to make it
easier for people to use the Life Sal'ety Code. When the Fire 3afety Evaluation System for
Health Care Pacilitles was adopted by the Health Care Financing Adminlatratlion (HCFA) of the
Department of Health and Human Services (HHS}, over L00 experienced state BUrveyors were
trained in = week long course. It should be expected that a majority of potential users will
undoubtedly need training, more readable documentaticn, or other asslstance to fully apprecilste
and understand the new recommended [ire safety procedures and reguirements for Board and Care

Homes.

HHE has taken a firat step tn familiarizing the f'ire s8afety community with the FSES/B&C by
giving a grant to the Natlonal Fire Protection Asgoclation (NFPA), and by asking NBS to asslist
the NFPA staff in becoming knowledgeable about the NBS work. Similar programs should be estab-
lished te familiarize providersa, In-depth tralning courses and self-instructional materials

are also needed,
9.5 Additiocnal Testing

The tests described in 3ection 6 were deslgned, coordinated and analyzed by the same grouy
at NB3 that developed the FSES/B&C and the basis for the proposed Chapter 21. Some loeal and
state, or other groups may wish to conduet theilr own tests as part of a process to hettep
understand er refilne the procedures prlor to adoption; this First hand experlence should
increase confidence In the appropriateness of the requlrements.

Additional tests to determine rater rellability of the final Form and glossary for rating
residents would provide Improved data for evaluating the rating procedure. {See 3ectlon
h.2.4,)

9.6 Simplification of the F3E3/B&C

In developing the FSES/B&C, a major cencern was to keep 1t as simple as posszible. Despite
4 contlinuous -- and basically successful -- effort to avoid unnecessary complications, using
the ‘system faop evaluating evacuation difficulty fon very large bulldings appears to be a forml-
dable task.

Not only is there a need to keep the records of a large number of residents current, but
the regulatary authority may require a recomputation of the E-Score esach time a new resident
arrives and each time a current resldent becomes more disabled.

Attention could be given either to 8lmplifying the system itsell when evaluating large

Tacllities or to developing procedures and gids to make 1t easier toc mailntain the requireg
records (e.g., meke use of a persanal computer).
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9,7 Research
5,7.1 HNeed for tdditiconal Research

In the development of the material 1in fppendices B and €, an effort was made to use the
available research base of the field. For example, the NBS Delphi Group and the Fire
Protection CGonsulting Panel were informed of the results of the full gcale NBS flre tests to
determine the response of smoke detection in rooms and hallways to nedroom and patient room
fires before they made their recommendations regarding the value of ionization, photoelectric,
and heat detection [23]. Similarly, they were informed of the results of studies to determine
the impact of sprinkler protection on smoke preductlon before they made their recommendations
regarding the value of sprinklers on the protection of egress routes [24]. A centinuation of
this research eftfort is important in obtaining wlde acceptance and use of the F3ES/B&C.

As the FSES B&C and proposed Chepter 21 are evaluated and/or are used, suggeetions for
revisions, lmprovements and corrections should be anticlpated. Aboul one year after the final
inelusion of the recommendations into the Life Safety Code, the deadline wlll pass [or recom=
mended changes for the next edition of the Lif'e Safety Code. An improved technical base will

enhance the evaluation of these suggested changes.
y,7.2 General Areas for Future Research

A key concept 1n this work 1s that: (1) & bullding provides a relatively safe egress for
an assured perleod of time for all anticipated flres; (2) a group of reslidents and staff ecan
with good assurance evacuate & glven puilding ln a known perlod of time; and (3) a2 board and
care home has satisfectory safety II° the "maxlmum" evacuation time is less than the "minimum™
time avallable for safe egress. Additional research is needed so that more technically

supported estimates of these times are avallable.

Much of current fire research will contpibute toward improving procedures for eatimating
the time avallable for safe egress in fire emergencles, The applicatlon of thls research to
estimating safe egress times for residential bulldings is not an active research area. The
human factor research related to estimating tlme necessary for disabled residents to evacuate
has never had suhstantlal funding and currently there is no known funding for this research.

.



10. BSUMMARY

There 1s a unigue class of bullding ocecupancy comprised of board and vare homes, ‘This
class of occupancy involves residents with a wide range of capabilitles, various staff to regl-
dent ratlcs, a multitude of types and sizes of structures, and varylng installed fipe sal'ety
features. At present, most codes do not recognize this occupency class. Application of any of
the traditicnal occupancy classes will either fall to assure sufficlent safety or demand high
levels of protection that result in exvesslve over deslgn for many homes. The Natlcnal Fire
Protection Association (NFPA) has recognlzed this problem and is developing a set of require-
ments for this occupancy to be published as Chapler 21 of the next edition of the Life Salety
Code,

Many of these homes are in exiating bulldings bullt for other Furposes. If a speeciflica-
tion criented code is applied to 8 wide varlety of these homes, there wlll be difflicult,
expensive, and often unnuceessary retroflt problems. ‘o help avoid such probloms and te provide
a4 rational method for consldering alternative approaches, a Fire Safety Evaluation Systcem for
Board and Care Homes (PSES/B&C) has been developed.

Fire Safety Evaluallon Systems, lncluding the Fire Safety Evaluation System for Board and
Care Homes, are deslgned to evaluate the level of safety of a bullding as compared to the level
presceribed by an established code. Their use permits tradeoffs amang fire safety features. In
addliticn, the F3KS/BiC contalneg a procedure for relating the time needed forp the emergency
evacuation of a board and care home to the level of Filre protectlon features needed by that
home. Specifically, the FSES/BaC includes a subsystem fap rating the stal'f and residepnts on
evacuatlon capabillty (see Appendiz B} and & separate subsystem for evaluating the fire protoe-—
tion features of the building (see Appendlx C).

dppendix C eontains three subsystems for evialuating the fire zafety of:
. small dwelling units housing 16 or fewep residents
. large residential facilitles

L] apartment houses contailning board and ecare homes in one or more indilvidual
apartment units,

Withln each subsystem are scveral levels of fire pretection where the higher levels of protec—
tion are applied to haomes houslng more disahbled resldents,

The FSES/B%C has been proposed to the MFFA for inclusion 1in thie Life Bafety Code, as &
means of establishing equivalence to the requirements of the proposed Chapter 21 developed by
the Resedential Subcemmittee of the Committee on 3al'ety to Life of the National Fire Frotection
Assoclation,

3ince fire safety evaluation Systems evaluate the level af salety of a bulldlng as
compared wlth the level prescribed by 4 code, and since the exlsting Life 3afety Code did not
yet contaln a chapter speclfileally for board and care neomes, 1t was necessary for the project
stafl’ to develop u set of criteria for this comparison. The set of criteria selected was
deslgned to provide a similar level ol safety as other occupancy chapteps of the Tifc Salety
Code using similar fire protection strategies and equipment. Subsequently, the Resldenttiai
Subcommittee of the NFPA Committee on the Safety to Life prepared a proposed Chapter 21 afterp
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prevliewing the NBS eriteria. The preposed Chapter 21 agreed in general with the NBS crlteria
with some differences. The FSES/B&C was adjusted to be used with the proposed NFPA Chapter 21.

If an adepted code of regulations 1g exactly as the draft of the proposed Chapter 21
printed in Appendix A of this report, the Fire Safety Evaluation System is directly applicable
as printed in Appendices B and ¢, Otherwlse, 1t may be necessary to generate new sets of
"gpandatory” values for Table 3 1in the affected Fire Safety Evaluation worksheet using the
method deseribed In Sectlon 5.2.8.
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AZPENDIX A
FROPOSED CHAPTER 21 AND ASSOCIATED ADDITIONS TO
CHAPTER 31 AND AFPFENDIXY A OF LIFE 3AFETY CCDE

Chapter 21, Residential Board and Care Occupancies
Section 2Z1-1. General Requirements
21-1.1 Application

21-1,1.1 This code has differing requirements for the several types of
residential cccupancies:; thus, the Code has several residential eccupancy
chapters, Chapters 16 through 23.

2]1-1.1.2 All facilities whether staffed or unstaffed, classified as Residential
Board and Care Occupancies shall conform to the requirements of this Chapter.
This Chapter is divided into four sections as follows:

fa) Section 21-1 General.

{b) Section 21-2 S8Small Pacilities. (i.e., Bleeping accommodations for not
moere than 16 persons).

(c) Section 21-3 Large Facilities {i.e., Sleeping accommodations for 17 or
more persons).

(d) Section 21-4 Apartment Buildings with Board and Care Occupancies.

21-1.1.3 Objective and Concept. The objective of this Chapter is to provide a
reasonable level of safety to individuals within Residentiatl Becard and Care
Occupancies by reducing probability of injury and loss of life from the effects
of fire, with due c¢onsideration for the operational function of the facility;
capabilities and limits of the residents: the presence, availability, and
capability of facility staff; as well as traditional fire safety features. The
object of the several levels of criteria presented is to provide the appropriate
degree of fire control and fire containment, to prevent the advance of fire
effects to the extent necessary for the building eoccupants to have sufficient
time to become aware of the fire threat and to execute emergency evacuation te a
point of safety. This includes any assistance by the staff if any of the
residents need assistance or direction in completicon of actions necessary for
their safety.

21-1.1.4 The provisions of Secticon 5-12 do not apply to this chapter,
21-1.2 Mixed Qccupancies.

21-1.2.1 Where another type of occupancy occurs in the same building as
residential board and care occupancy, the requirements of 1~-4.5 of this Code
shall apply.

Exception No, 1: Occupancies that are completely separated from all portions of
the building used four residential board and care facility and its exit system by
construction having a fire resistance rating of at least two hours.

Exception No, 2: Apartment buildings housing residential board and care
occupancies in conformance with section 21-4., 1In such facilities any safegquards
required by Section 21-4 that are more restrictive than those for other housed
occupancies apply conly to the extent prescribed by Section 21-4,

21-1.3 Definitions.

Residential Board and Care Occupancy. A building or part thereof that is used
for the ledging and boarding of four or more residents not related by blood or
marriage to the owners or operators to provide pcrscnal carc services, but neot
te provide nursing carc. Fellowing are examples of facilitics that normally
classify as Residential Board and Carpe Occupancies,
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(a) A group housing arrangement for physically or mentally handicapped
persons who normally work in the community, attend school in the
community, attend church in the community or otherwise use community
facilities.

{(b) A group housing arrangement for physically or mentally handicapped
persons who are undergoing training in preparation for independent
living, for paid employment or for other normal community activities.

(c) A group housing arrangement for the elderly that provides personal care
services but that does not provide nursing care.

(d) Facilities for social rehabilitation, such as those used for the
treatment of alcoholism, drug abuse, or mental health preoblems, that
contain a group housing arrangement, and that provide personal care
services but do not provide nursing care.

(e} Other group housing arrangements that provide personal care services
but not nursing care.

personal Care. "Personal care" means protective care with or without watchful
oversight of & resident who does not have an illness or a condition which
requires chronic or ¢onvalescent medical or nursing care with a 24-hour
responsibility for the safety of the resident when in the building. Protective
care with or without watchful oversight may include a daily awareness by the
management of the resident's functioning, his or her whereabouts, the making and
reminding a resident of appoeintments, the ability and readiness to intervene if
a crisis arises for a resident, supervision in areas of nutrition, and
medication and actual provisioen of transient medical care.

Evacuation Capability. Evacuation capability is the capability of the group,
residents and staff, to evacuate the building or relocate from the peint of
gccupaney to a point of safefy. The cvacuation capability shall be determined
by the authority having Jurlsdiction. The basls [or the evaluation shall be
that time at which evacuation i1s considered to be most difficult. The
following levels of evacuation capability are recognized by this Chapter:

{(a) Prompt. Evacuation capability egquivalent to that anvisioned for the
general population in the Life Safety Code criteria for Residential
Qccupancies covered under Chapters 16, 17, 18, 19, 20 and 22. This is
normally accepted as the ability to relocate all of the endangered
occupants to a point of safety within approximately three minutes from
alarm or other alerting signal.

(b} Moderate. Groups that <an successfully execute evacuation and relocate
tuv a point of safety in approximately 5 minutes longer than that
defined as prompt evacuation.

(¢} Slow. Groups that can successfully execute evacuation and relecate to
a point of safety in approximately 10 minutes longer than that defined
as prompt evacuation.

(d) 1Impractical. Groups that cannot successfully execute evacuation and
relocate to a point of safety within approximately 10 minutes longer
than that defined as prompt evacuation.

One method for evaluating the evacuation capability of a group is presented in
Appendix B of this report. When using this methed, quantitative

detinitlons ot evacuation capability shall be:

(1) Prompt - Evacuation difficulty score is not greater than 1.5.

(2) Moderate - BEvacuation difficulty score is greater than 1.5 but not greater
than 3.
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{3) Slow - Bvacuation difficulty score is greater than 3 but not gréater than 5.
(4) Impractical - Any evacuation difficulty score greater than 5.

Point of Safety. A point of safety is a location that meets one of the
following:

a. Is exterior to and away from the huilding.

b. Is within a building of any construction protected throughout by an
approved automatic sprinkler system and is either:

(1) Within an exit enclosure meeting the requirements of Chapter 5, or

(2) Within another portion of the building which is separated by smoke
barriers of at least a 20 minute fire resistance rating and that pertion of the
building has acc¢ess to a means of escape or exit conforming to the requirements
of Chapter 5 which does not require return to the area of fire involvement.

c. Is within a building of Type I, Type II(222) or {111}, Type III{(211),
Type IV, or Type V(11ll) construction and is either:

(1} Within an exit enclosure meeting the requirements of Chavter 5, or

(2] Within another portion of the building which is separated by smoke
barriers of at least a 20 minute fire resistance rating and that portion of the
building has access to a means of escape or exit conforming to the requirements
of Chapter 5 which does not require return to the area of fire involvement.

Resident. A person who is receiving personal care and resides in a Residential
Board and Care Facility.

Staff. A person who provides personal care or services, supervision or
assistance to residents.

Section 21-2 Small Facilities.
21-2.1 General.

21-2.1.1 Scope. This Section applies to Residential Roard and Care Occupancies
providing sleeping accommodations for 16 or fewer residents. Where there are

sleeping accommodations for 17 or more residents, the Occupancy will be classed
&5 a Large Facility. The requirements for Large Facilities are in Section 21-3.

21-2,1.2 The requirements of this Section are applicable to new construction
and existing buildings according to the provisions of Section 1-4 of this Code,

21-2.2 Level of Regquirements Based on Evacuation Capability. Small Facilities
shall comply with the requirements listed in Table 21~1 as defined in this
Section on the following basis:

(a) Facilities housing groups capable of prompt evacuation shall meet or
exceed the requirements for Level A.

{b) Facilities housing groups not capable of prompt evacuation but capable
of moderate evacuation shall meet or execeed the requirements for Level B.

(c) Facilities housing groups not capable of prompt or nmoderate evacuation
but capable of slow evacuation shall meet or exceed the requirements for Level C.

(d} Pacilities housing groups classed as impractical to evacuate shall meet
or exceed the regquirements for Level D.

Exception No. 1: Small Residential Board and Care Occupancies found to have
equivalent safety. One method for determining this equivalency is given in
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Appendix € of this report.

Exception No. 2: Facilities meeting the nursing home requirements of Chapter 12
for New Health Care Occupancies or Chapter 13 for Existing Health Care
Occupancies.

Exception Ne, 3: Facilities cemplying with Section 21-3.

NOTES FOR TABLE 21-1.

Item 1. Construction Requirements for Small Facilities,

a. Small facilities are of construction types defined in NFPA 220,
Standard Types of Building Construction, except as modified herein. The
requirements in Table 21-1 are interpreted as follows:

(1) Sprinklered Construction. If a building housing a small
residential board and care facility is partially covered by automatic
sprinklers, the construction clasgification ise based on the fire resistance of
the unsprinklered portion{(s} of the building. If the building is provided with
a complete automatic sprinkler system, the construction is considered aegquivalent
to that provided by a l-hour fire resistance rating.

(2} Inaccessible Spaces, Unfinished, unused, and essentially
inaccessible loft, attic, or erawl spaces are not considered in determining the
construction classification.

b. Exposed Structural Members. No sheathing or fire resistance rating is
required.

c. Protected (20 Min.). Buildings where the interisr is fully sheathed
with lath and plaster, gypsum board, or equivalent protection. Also, any type
of construction where all portions of the bearing walls, bearing partitions,
flcor constructions, roofs, and all celumns, beams, girders, trusses or similar
bearing members either have an inherent fire resistance or are finished,
encased, or otherwise treated to provide a minimum of at least a 20 minute fire
regsistance.

Exception: Buildings with the only exXposed steel or wood serving as columns
and support beams (but not joists) located in the basement area, will be
considered as fully sheathed.

d. One-hour fire resistance. Buildings conforming with the definition of
Type I, Type II {111}, Type III (211), Type IV or Type V {11l1) construction.

Item 2. Means of Emergency Egcape for Small Facilities.,

a. One Primary Route and One Alternative Means.

(1) Every sleeping room has access to a primary route of escape g0
located as to provide a safe path of travel to the outside of the building
without traversing any corridor or space exposed to an unprotected vertical
opening. Where the sleeping room is above or below a level of exit discharge,
the primary means is an enclosed interior stairway, an exterior stairway, or a
horizontal exit.

(a) An enclosed interior stairway is Physically separated frem
all spaces not on the floor of the sleeping room. The stairway discharges to
the outside without traversing any spaces other than a protected laobby or
corridor. The separation has a fire resisting capability of at least 20
minutes. Doors are at least equivalent to 1 1/4 inch thick bonded wood core
construction. The stairway enclosure shall also comply with regquirements of
5-2,2,2.2, All openings into the enclesure on floors other than the highest
floor housing sleeping rooms are protected with smoke detector operated
automatic or self-closing doors having a fire resistance comparable to that
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required for the enclosure. Where the enclosure serves as the primary route for
more than one sleeping room floor, the enclosure separates the stairway from all
floors served.

(b) Exterior stairs may be of combustible construction.

(2} In addition to the primary means there is one emergency
alternative means of escape for each sleeping room. This route includes either:

(a) A door or stairway providing a means of unobstructed travel
to the outside of the building at street or ground level, or

(b) an outside window in the room operable from the inside
without the use of tools and providing a clear opening of not less than 20
inches (50.8 em) in width, 24 inches (60.9 cm) in height, and 5.7 square feet
(.53 square m) in area. The bottom of the opening is not more than 44 inches
(111.76 cm} above the floor,

Exception: If the bedroom has a door leading directly cutside of the building
with direct access to grade, that door is considered to fulfill the requirements
for both a primary troute and alternative means for that bhedroom.

b. Two Remote Routes, One is Primary and Separated.

{1} Two Remote Routes. To meet the reguirement for two remote rouktes,
each bedroom has access to two routes leading to two separate building exit
doorways.

{2y Primary and Separated Routes. To meet the requirement for a
primary and separated route, the route provides a path of travel to the outside
of the building without travarsing any corridor space exposed to unprotected
vertical openings or common living spaces (e.g., living rooms, kitchens, etc.]).
The other route provides an alternative path of travel to the cutside.

C. Common Reguirements for Means of Emergency Escape. The feollowing
requirement s apply to all elements in the means of emergency escape as
applicable:

(1) No exit route will be concidered as complying with the minimum
criteria for acceptance unless emergency evacuation drills are regularly
conducted using that route in accordance with the requirements of Section 31-9.3.

{2) No required path of travel to the outside from any room is through
another room or apartment not under the immediate contrcl of the occupant of
that space nor through a bathroom or other space subject to locking.

(3) No doer in the path of travel of a means of egress is less than 28
inches (71.12 em) wide.

Exception: Bathroom doors may be 24 inches (60.96 cm) wide.

(4) Every closet door latch is such that it can be readily cpened from
the inside in case of emergency.

(5) Every bathroom door lock is designed to permit the opening of the
locked door from the outside in an emergency.

(6) Exterior doors may be swinging or sliding and are exempt from the
requirements of 5-2.,1.1.4.1.

Item 3. Protection of Vertical Openings for Small Facilities.

Vertical openings are protected so that no primary exit route is expesed to an
unprotected vertical opening. A vertical opening is considered protected if the
opening is c¢ut off or enclosed in a manner that provides fire resistance
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capabi bity of af least 20 minutes. Any doors in the opening are l 3/4 “rneh
thick honded wood core constructlon or equivalent and are auvomatic closing on
detection of asmoke or szelf-closing. {See Item 2.a.(l) for requircments whern an
enclosed interior stairway is 1nvolved.)

Item 4. Protection From Hazardous Areas in Small Facilities

a. A hazardous area is any space that containg a storage or other activity
having fuel conditions exceediny that neormal to a cne or two family dwelling and
possessing the potential for a fully invelved fire.

b. Examples of hazardous areas include, but are not limited to:

{1} Areas far cartoned storage, food or household maintenance items in
wholeszale or institutional type quantities and concentrations.

{(2) Massed storage areas of resident's belongings.

Exception: Areas containing approved, properly installed, and maintained
furnaces and heating equipment} furnace rooms, cooking, and laundry facilities
are not classed as hazardous areas on the basis of such equipment .

c. If a hazardous area is on the same floor as, and is in or abuts, a
primary egress route or a sleeping room the hazardous area protection consists
of:

(1) An encleosure with a fire resistive rating of at least l-hour with
a self-closing or smoke operated automatic clesing fire door having a fire
protection rating of at least 3/4 hour, or

{2} Sprinkler protection of the hazardous area and a separation that
will resist the passage of smoke between the hazardous area and the exposed
sleeping area or primary exit route. Any doors in such separation are self
closing or automatic closing on smoke detection. The closing device is not
required for hazardous spaces where Lhe nature of the space is such that the
door is kept closed at all times.

a. Cther hazardous areas are protected by either:
(1) A fire resistant enclosure that has approximately 20 minutes fire
resistance construction with a self~closing or smoke detector operated automatic
closing door at least eguivalent to 1 3/4-inch solid core construction.

(2) Sprinkler protection of the hazardous area regardless of enclosure,

Item 5. 1Interior Finish for Small Facilities.

Interior finish on walls and ceilings of occupied space is in
accordance with Table 21-1 and as defined in Section 6-5. There are no
requirements for interior floor finish.

Exception: Exposed portions of structural members complying with requirements
of Type IV (2HH) construction may be permitted.

Item 6. Manual Fire Alarms for Small Facilities,

A fire alarm system is installed and meets one or more of the following
requirements:

a. The regquirements of Section 7-6 for manual fire alarm systems.
b, A smoke detection system that meets or exceeds the requirements of

Item 7 and includes at least one manual activation station per floor arranged to
sound the smoke gdetector system alarm.
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<. There is no fire alarm system that meets the requirements of a or
h above, but the facility is of such a small size that in the opinion of the
authority having jurisdiction a vocal call will be heard by all occupants.
Normally, such a facility does not have more than 2 levels, including basements,
and not more than 8 residents, all sleeping on the same floor.

Ttem 7. Smoke Detection and Alarm Systems for small Facilities.

Approved smoke detectors, meeting the requirements of NFPA 74, Standard for
Household Fire Warning Equipment, and powered by the house electrical service,
are installed cn each floor level including basements, but excluding crawl
spaces and unfinished attics. When activated, the regquired detectors initiate
an alarm which is audible in all sleeping areas.

Ttem 8. Extinguishment Requirements for Small Facilities.

a. Where sprinkler protection is provided the automatic sprinkler system
is installed in accordance with:

(1) NFPA 13, Standard for Installation of Sprinkler Systems, or

(2} WNFPA 13D, Standard for the Installation of Sprinkler Systems in
One and Two-Family Dwellings and Mobile Homes.

b. Partial sprinkler systems involving more than § sprinklers shall comply
with the above requirements except for extent of the coverage.

c. Sprinkler piping serving not more than 6 heads for any location may be
connected directly to a domestic water supply having a sufficient capacity to
meet the water supply for those sprinklers (as required by NFPA 13 or NFPA 13D,
as appropriate). An indicating shut-off valve is installed in an accessible
location on the supply side of the connection of the domestic water supply
serving that area and the gprinkler system.

d. Any sprinkler system involving more than two sprinklers is provided
with an alarm that will sound on the discharge of water from one or more
sprinklers, This may be accomplished with a water flow alarm or through the
sounding of the building fire alarm. If the alarm is by water flow alarm, that
alarm has sufficient audibility to be heard in all sleeping areas in the
building.

Ttem 9. Separation of Sleeping Rooms in Small Facilities.

a. The requirements for separation of sleeping rooms set forth in Table
21-1 are interpreted as follows:

Exception: Sleeping arrandements not in bedrooms may be provided far
non-resident staff members provided the audibility of the alarm at the sleeping
area is sufficient to awaken the staff who might be asleep.

(1} Smoke Resisting. Sleeping rooms are separated from corridors ot
other common spaces of the building by walls and doors that are capable of
resisting the paesage of smoke. There are no transfer grills, louvers, or
cperable transoms or other air passages penetrating the wall except properly
installed heating and utility installations. Doors are provided with latches or
other mechanisms suitable for keeping the doors tightly closed. Glass viewing
panels may be used in doors or partitions without limits on size or type.

(2) 20-Minute Fire Resistance. Sleeping rooms are separated from
corridors or other common spaces of the building by separations meeting the
reguirements of (1) above and have at least 20 minute fire resistance rating or
equivalent. This rating is concidered to be achieved if fire resistance is
demonstrated by acceptable tests or if the partitioning is sheathed on both
sides with lath and plaster, gypsum board or eguivalent sheathing. Doors have
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at least a 20 minute fire protection rating. Doors are considered as having
such fire resistance if they are 1-3/4 inch (4.45 cm) solid core wood
construction or any other arrangement of equal or greater stability and fire
integrity. The thermal insulation capability of the door is not considered.
Hollow sheet steel doors are considered to meet the 20 minute requirement., Any
vision panels are of wired glass, not exceeding 1296 sq. in. (0.84 sg. m.} of
area each, installed in approved frames.

Exception: Partitions and doors meeting the requirements of {1} above where
antomatic sprinklers are provided on both sides of the partition.

(3) 20~Minute Fire Resistance, Doors Automatic Clesing on Smoke
Detection. Sleeping rooms are separated in accordance with {2) above and the
doors to all bedrooms are automatic closing. Automatic closing doors are
considered acceptable if the doors have an arrangement that holds them open in a
manner such that they will be released by a smoke detectaor cperated device
{e.g., magnetic or pneumatic hold open device) pricr to the passage of
significant smoke from the space of fire origin into the corridor or from the
corridor into the protected room. Smoke detectors for operation of such doors
are either integral with the door closers, mounted at each door, or operated
from a total smoke detector system covering both the room and corridor. Aany
vision panels are of wired ylass, not exceeding 1296 sq. in. (0,84 sq. m.) of
area each, installed in approved Fframes.

(4) Self-closing devices for doors on individual rooms are considered
to meet the requirements for automatic door closing when it can be established
that the doors:

a. are constantly kept in the normally closed positian except for the
passage of occupants, or

b. are provided with traditional self-closing mechanisms and have occupant
controlled locks such that access is normally {cther than emergency) restricted
to the occupants or staff personnel.

c. do not have any automatic closing mechanisms but one of the following
conditions exists.

1. The corridors invalved are under continual direct observation by
staff during all times residents are in the facility. The level of observation
equals or exceeds that provided by staff at nursing stations in hospitals.

. The corridors involved are not under continual direct observation
by staff but the building (or zone) involved is provided with a smoke detection
and alarm system that covers the corridors, common spaces, and bhedrooms. The
alarm system is so arranged as to give immediate alarm to all the occupants and
to staff available to respond.

Exception: Smoke detectors are not required in bedrooms when staff is always
awake and can respond to any bedroom within 30 seconds of alarm,

3. The building is provided with a complete automatic sprinkler
system.

Section 21-3 Large Facilities
21-3,1 General

21-3.1.1 sScope. This Section applies to Residential Board and Care Occupancies
providing sleeping accommodations for 17 or more residents, Normally,
facilities having sleeping accommodations for 16 or fewer residents will he
evaluated in accordance with Section 21-2, Small Facilities. However,
facilities meeting the requirements of this Section are considered to meet the
requirements of Section 21-2,
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21=3,1.2 The reguirements of this Section are applicable to new censtruction
and existing buildings according to the provisions of Section 1-4 of this Code.

21-3.2 Level of Reguirements Based on Evacuatien Capability. Large Facilities
shall comply with the requirements listed in Table 21-2 as defined in this
Se¢tion on the follewing basis:

(a) Large Facilities of one or two stories housing groups of 30 or fewer
residents, capable of prompt evacuation, shall meet or exceed the requirements
of Level A.

(b) Large Facilities of one or two stories housing groups of 30 or fewer
residents not capable of prompt evacuation but capable of moderate evacuation,
shall meet or exceed the requirements of Level B.

{c}) Large Facilities of more than two stories, or housing groups of more
than 30 residents capable of prompt or moderate evacuation, shall meet or exceed
the requirements for Level C.

(d) Large facilities housing any number of residents where the group is not
capable of prompt or moderate evacuation but capable of slow evacuation, shall
meet the requirements for Level C.

{(e) Large Facilities housing any number of residents where the group is net
capable of prompt, moderate, or slow evacuation {(i.e., classed as impractical to
evacuate), shall meet or exceed the requirements of Level D.

Exception No. 1l: Large Residential Board and Care Occupancies found to have
equivalent safety. One method for determining this equivalency is given in
Appendix C of this report.

Exception No. 2: Facilities meeting the requirements of Chapter 12 for Wew
Health Care Occupancies or Chapter 13 for Bxisting Health Care Oc¢cupancies.
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TABLE 21-2.

Minimum Requirements For Large Board and Care ccupancles

Basic Miniomum Hequirements by Bullding Level#
LEVEL A LEVEL B LEYEL C© LEVEL D**
MAXTHUM NUMBER OF RESIDENTS A0 H NO LIMTT NO LIMIT
L. CONSTHDDTLON fee Table 21-3,
(5¢e Tiem 1 of nores)
2. MEANS OF ECRESS Meets requirements of Item 2 vl notes 1neluding:
{See ltem 2 of nores) At least 2 exnits per [lavr. {fec Irem 2-4 of notes for exception.)
Maximum trawnl dfsrance - 100 fr. frem voom dwsrs to exics; 35 fr. dead ends in
corridors.  (See Ttem 2-f of potes [or details apd exceprions,)
3. PROTECTICN OF YERTTCAL OPLNLNGS U minutces.
{See Ttem 3 of notes)
t. PROTECTION FROM HAFARDOUS AHLAS Any liedatdvus drens are protecced per [tem 4 of nwtes.

(fee ltem 4 of notes)

. THTERTOR FTNTSH Class B lue walls and reflings and Class L1 for [lowr coverings in fxic and exit access

(5ee ltem 5 of notes) aysrem, excent no requirement for esisting floor coverings.

Class B for walls and ceiliugs In other areas. Ko requirements for floor voverlngs in
cther areas.
. MANUAL FIRE ATARM Local manual five alarm system is installed per Ttem 6 of notes. System with flre

(See Trom 6 nf neles) department

notification
7. SHOKE DETECTTON & ATARM Detection vuveruge of epncloged corridors and common apares.
(5ee Trem 7 of notes)
d.e EXTLIHGCUISNING BYSTEM Ay spriuklers are installed and extioguishers maintained per Item B of notes.

(See Tlem 4 of nores)

9. SEPARATION OF SLEFPIKG ROOMS FROM | Door hardwaro per All bedroom deooTs require meuns thatr give a high expectatlun thar

EX1T ACCESS TLlem 1t of nnres, doors wil] be closed ar time of fire.

(See Trems 9 and 11 wf aoles) — .- - - P —
Walls-smoke Walla 20 minutes Wallg 1 huur (24
resisling . mloutes exlsting)

I
Nants—smoke ! Doora 20 minutes Doors 1D minubes
resisting
T, SMOKE CUNLTROT. N special requirements Smoke barrivrs on each sleeping roum [loor.
{b5ee ltem U vl noLes)
T1. UTILITTLS, HVACL Triliries comply with the pravisions of Section 7-1.
Heating. ventiluting and air ronditioning equipment romplies with the provisiovns of
secliion 707,
12 ELEVATORS, DIMAWATTERS AND blevaturs, dumhwairters, and vertical conveyors comply with the provisions of secrion T=b.
YERTTCAL CANVEYORS
13. RUBBLEH CHUTES, TKCINERATORS Rublish chutes, dncinerators, and laundry chures comply with the provislons nf
ANTY LAUNDRY CHUTES section pos
Ui OPERATTONAYL REQUIREMLERLS ALl ataff members and resideuts arc required to participate Lo regular drills that
fare 31-9) Familfarize all participants with both primary amd alternative emergency procedures.
# See 21-3.2 {Fxreption 1) for guidance on dotermination of equivilent alrernacives,
&k

See 11-3.2 (Lxceptivon ) fur alrertatlve use of healtis vare facdliry requirements,
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NOTES FOR TABLE 21-2,

Ttem 1. <Construction Reguirements for Large Facilities

Construction reguirements shall be determined in accordance with Table
21-3. The types of construction are those defined in NFPA 220, Standard Types
of Building Construction. In Table 21-3, sonme building constructions are noted
as "fully sheathed". Buildings where the interior is fully sheathed with lath
and plaster, gypsum board or equivalent sheathing are considered to meet the
requirement for this type of facility.

Any building of Type T or Type II (222 or 111} construction may include
roofing systems involving combustible supports, decking, or roeofing provided:
(1) the roof covering meets Class A requirements in accordance with NFPA 256,
Fire Tests for Roof Coverings, and (2} the roof is separated from all occupied
portions of the building by a noncombustible floor assembly having at least a
J-hour fire resistance rating which includes at least 2 1/2 in. {(6.35 cm) of
concrete or gypsum fill. To gqualify for this exception, the attic or other
space so developed shall either be unused or protected throughout by an
approved automatic sprinkler system,

For the purpose of this parameter, stories shall be counted starting at
the primary level of exit discharge and ending at the highest cccupied level.
For the purposes of this section, the primary level of exit discharge of a
building shall be that floor which is level with or above finished grade of the
exterior wall line for 50 percent or more of its perimeter. Building levels
below the primary level shall not be counted as a story in determining the
height of a building.

ITtem 2. Means of Egress for Large Facilities

a,. General Egress Reguirements

(1) NWo means of egress is considered as complying with the
minimum criteria for acceptance unless emergency evacuation drills are conducted
using that means in accordance with section 31-%.3.

(2) Floors below the level of exit discharge used only for
mechanical eguipment, storage, and service operations have exits appropriate to
the occupancy in accordance with other applicable sections of this Code.

(3) The same stairway or other exit required to serve any one
upper floor may also serve other upper floors.

Exception: No inside open stairway, escalator, or ramp may gerve as a
required egress from more than one floor, unless it conforms to 6-2.2.3.4.

b. Types of Exits

(1) Exits or exit components are in accordance with Chapter 5,
and consicst of one or more of the following types:

ta) Doors to outside at ground level, in accordance with
5=2.1.

(b} Doors to exit passageways oOr tunnels, when such are in
accordance with 5-2.7.

{¢) Intericr stairs, in accordance with 5-2.2.
(d) Swmokeproof towers, in accordance with 5-2.3.
(e} Horizontal exits, in accordance with 5-2.4.

{£) Outside stairs, in accordance with 5-2.5.
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TABLE 21-3 Minimum Comstruction Requirements for
Large Board and Care Facilities

Highest Story Used for Residential Board and Care Occupancy
TYPE OF [ 3-4 5-6
CONSTRUCTION 1-Story 2-Story Story Story Over 6-Story
— —Il—
I or
I1(222) D D D D D
IT(111) D C C C
D(AS) D(AS) D(AS) C(AS)
II{000) C Cx NP
D(A8) D(AS) C*(AS) C*(AS)
IIL(211) C C C C
D(AS) D{AS) C(AS)
ITIT(200) A,C* C* NP
D(AS) C(AS) C*{AS) C*{AS)
IV{2HH) C C
D(AS) D{AS) C(AS) C(AS) C(AS)
v{111) C C
D(AS) D{AS) C(A5) C(AS) NP
v{000) A,C* C* C*(AS) NP NP
D(AS) C{AS)
A Permitted for Level A facilities whether or not facility is sprinklered.
C Permitted for Level A, B, or € facilities whether or not facility is
gprinklered,.
C* Permitted for Level A, B or C facilities if facility is fully sheathed.

C*(AS) Permitted for Level A, B, or C facilities if facility is both fully
sheathed and sprinklered.
C(AS) Permitted for Level A, B, or C facilities if facility is sprinklered.
D Permitted for Level A, B, C, or D facilities whether or not facility
is sprinklered.
D(AS) Permitted for Level A, B, C, or D facilities if facility is sprinklered.
NP Not permitted for board and care facility use.
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{(g) Ramps, in accordance with 5-2.6.

{h} Exit passageways, in accordance with 5-2.7.

(i) Existing stairs or fire escapes not complying with 5-2.2, or
complying or not complying with 5-2.9 where continued use of such is approved by
the authority having jurisdiction.

C. capacity of Means of Edress

(1) Exits, arranged as specified elsewhere in this Section of the
Code, are sufficient to provide for the occupant load on the basis of one person
per 140 sg. £t. (13.0 sq. m) graoss floor area, or on the maximum probhable
population of any room or section, whichever is greater, as follows:

(a) Doors, including those which are three risers or 24 in.
(60.96 cm) above or below ground level, Class A ramps, and horizontal exits -
100 persons per unit of exit width.

{(b) Stairs and other types of exits not included in (a) above -
75 persoens per unit of exit width.

(2) Street-floor exits shall provide units of exit width as follows,
occupant load being determined as above:

(a) ©One unit for each 100 persong street-floor capacity for doors
and other level exits, including those that are 24 in. (60.96 cm) or three
rigers above or beleow ground level.

(b} One unit for each 75 persons street-floor capacity for stair
or other exits requiring descent to cround level,

(c) One and one-half exit units for each two=-unit required stair
from upper floors discharging through the street floor.

{d} One and one-half exit units for each two-unit required stair
from floors below the street floor discharging through the street floor.

(3) Every floor below the level of exit discharge has exits sufficient
to provide for the occupant load of that floor on the basis of 100 persons per
exit unit for travel on the same level, 75 persons for upward travel, as up
stalirs.

(4) Upper-floor exits shall provide numbers of units of exit width
sufficient to meet the above requirements,

d. Number of Exits

{1) The number of exits is in accordance with Table 21-2.

(2} Any room having a capacity of fewer than 50 persons with an
sutside door at street or ground level may have such outside door as the single
exit from the room provided that no part of the room or area is more than 50 ft.
(15.24 m) from the door measured along the natural path of travel.

e, Arrangement of Exits
Access to all required exits shall be in accordance with Section 5-5.
Exception: Up to the first 35 ft. (10.67 m) of exit travel from a corridor

room door may be along a corridor with exit access only in one direction {(dead
end).

86—



f. Measurement of Travel Distance to Exits

({l) Exits of types listed above are gso located that it will not be
necessary to travel more than 100 feet (30,48 m) from the door of any raom to
reach the nearest exit. Travel distance is measured in accordance with Section
5-6.

Exception No. 1: Travel distance may be increased by 50 feet (15.24 m) in
buildings provided with a complete automatic sprinkler system,

Exception No. 2: Travel distance to exits may be increased to 150 ft. {45.72 m)
if the exit access and any pertion of the building which is tributary to the
eXxit access are protected throughout by an approved automatic sprinkler system.
In addition, the portion of the building in which the 150-ft (45.72 m) travel
distance is permitted shall be separated from the remainder of the building by
congtruction having a fire resistance rating of not less than 1 hour for
buildings up to four stories in height, and 2 hours for buildings four or more
stories in height.

Exception No. 3: Travel distance to exits may be up to 200 ft. (60.96 m) for
exterior ways of exit access arranged in accordance with 5-5.3.

gd. Protection of Exit Route

Access is provided from any resident use area to at least one means of
egress which is separated from all other rooms or spaces by walls and doors that
equal the requirements for separation of bedrooms from corridors specified in
Table 21-2, Item 9.

Exception No. 1: Rooms or spaces provided with an automatic sprinkler system.

Exception No. 2; Rooms or spaces provided with a smoke detecticon and alarm
system connected to activate the building evacuation alarm specified in Table
21-2, Item &. Furnishings, finishes, and furniture, in cembination with all
other combustibles within the space, are of such minimum quantity and are so
arranged that a fully developed fire is unlikely to occur.

h. Illimination of Means of Egress. Every public space, hallway,
stairway, or other means of egress is provided with illumination in accordance
with Section 5-B.

i. Emergency Lighting. Emergency lighting is provided in accordance with
Section 5-% for facilities with more than 30 residents.

Exception: Where each resident room has a direct exit to the outside of the
building at ground level.

Ttem 3. Protection of Vertical Openings for Larde Facilities

{a) Every stairway, elevator shaft, or other vertical opening is
enclosed or protected in accordance with 6-2.2 or otherwise satisfies the
requirements of Section 2-9.

Exception No, 1: Unprotected vertical openings connecting not more than three
floorse, used only for board and care home purposes, in accordance with the
conditions of 6-2.2.3.

Exception No, 2 An atrium in accordance with 6-2.2,3,

Exception No. 3: A building with a complete approved automatic sprinkler system
in accordance with Section 7-7, where every resident use area has direct access
to an exterior exit without passing through any public corridor.

Exception No. 4: One-story stairs that connect two levels within a single
dwelling unit, resident room or suite located above the level of exit discharge.



(b) Any required exit stair which is so located that it is necessary
to pass through the lobby or other open space to reach the outside of the
building is continuously enclosed down to the lobby level, or to a mezzanine
within the lobby.

{(c} Floors below the level of exit discharge do not have unprotected
copenings to floors used for Residential Board and Care purposes.

Ttem 4. Protection from Hazards in Large Facilities

a. All areas having a degree of hazard greater than that normal to
sleeping and living areas shall be effectively protected as specified in Section
6=-4,

b. Hazardous areas include, but are not limited to:

Bopiler and heater rooms Rooms or spaces used for

Laundries storage of combustible supplies

Repair shops and equipment in gquantities
deemed hazardous by the autharity
having Jjurisdicticen,

c. In any situations where the total potential fire severity of the
hazardous area may defeat the basic inteqrity of the exposed building framing
and any enclosing separation (i.e., is structurally endangering), both the
separation and automatic fire extinguishiny system are provided.

Item 5. Interior Finish for Large Facilities

Interior finish on walls, ceilings and floors is in accordance with
Table 21-2, and as defined in Section 6-5,

Exception No. 1: Previously installed floor coverings, subject to the approval
of the authority having jurisdiction.

Exception No. 2: Exposed portions of structural members complying with the
requirements of Type IV (2HH) construction may be permitted.

Item 6, Manual Fire Alarms for Large Facilities

a. Manual fire alarm systems are installed in accordance with Section
7-6 and have the following features:

Exception: Level A, B, or ¢ facilities where each occupant room has a direct
exit to the outside of the building and the building is three or fewer stories
in height.

{l) Sounding devices are of such character and so located as to
alert all occupants of the building or section thereof epdangered by fire.

(2} A manual fire alarm station is provided at the main desk or
other convenient central control point under continuous supervision of
responsible staff,

b. In Level A, B, or C facilities additional manual alarms (as
specified in Section 7-6) may be omitted where there are other effective means
(such as complete automatic sprinkler or automatic fire detection systems) for
notification of fire.

C. Presignal systems are prohilbited.

d. When required by Table 21-2, there are provisions for the
immediate notification of the public fire department in accordance with 7-6.3.4.
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Ttem 7. Smoke Detection and Alarms for Large Fagilities

a. All detectors required by Table 21-2 refer to automatic smoke
detectors.

b. To meet the reguirements for smoke detector coverage of enclosed
corridors and common sSpaces, such spaces shall be provided with smoke detector
installations in accordance with NFPA 72E, Standard on Automatic Fire Detectors.

Exception No. 1: Common spaces provided with automatic sprinkler systems.

Exception No. 2: Ccorridors and other spaces open to corridors when all of the
following conditions exist: (a) the carridors are under continual direct
observation by staff during all times residents are in the building; () the
level of observation equals or axceeds that normally provided by staff at
nursing stations in hospitals; and (c¢) the corrider is not separated from the
point of observation by doors which may be closed.

Exception No. 3: Unenclosed corridors; a corridor, balcony, colonade, or other
arrangement where one side along the long dimension of the passageway is fully
or extensively open to the exterior at all times.

Item 8. Extinguishment Requirements for Large Facilities

a. Where an automatic sprinkler system is installed, either for total
or partial building coverage, the system is in accordance with the requirements
of NFPA 13, standard for the Installation of Sprinkler Systems.

“Bxception No. 1: The criteria of NFPA 13D, Standard for the Installation of
Sprinkler Systems in One=-and Two Family Dwellings and Mchile Homes, may be used
in all portions of the building where the characteristics of the occupancy are
comparable with residential fire potentials.

Exception No. 2: Automatic sprinklers may be omitted in small compartmented
areas such as closets not over 24 sy. ft, (2,23 sg.m) and bathrooms not over 55
sg. ft. (5.11 sg. m) provided such spaces are finished with lath and plaster,
gypsum board, or materials of equivalent fire resistance.

b. Portable fire extinguishers are provided near hagardous areas.
such fire extinguishers are maintained as specified in the NFPA 10, Standard for
Portable Fire Extinguishers

Item 9. Reguirements for Separation of Sleeping Rooms in Large Facilities

a. The requirements for separation of sleeping rooms in Table 21-2
are interpreted as follows:

(1) Walls, Smoke-Resisting. Sleeping raoms are separated from
corridors or other common spaces by walls, partitions, or other construction
that resist the passage of smoke. There are no louvers, transfer grills,
operable transoms, or other air passages penetrating the wall except properly
installed heating and utility installations. Vision panels may be installed

without respect to glass type or size.

{2) Walls 26 min. Sleeping rooms are separated from corridors or
other common spaces by walls or partitions, meeting the requirements of (1)
above, which have at least a 20-minute fire resistance rating. This rating will
be considered achieved if the fire resistance rating is demonstrated by
acceptable tests or if the walls or partitions are sheathed on both sides with
lath and plaster, gypsum board, or eguivalent sheathing. Any vision panels are
of wired glass, not exceeding 1296 sq. in. (0.84 sq. m.) of area each, installed
in approved frames.

89—



Exception; Partitions meeting the requirements of (1) above where automatic
sprinklers are provided on both sides of the partition.

{3) Walls, l-hour. Sleeping rooms are separated from corridors
or other common spaces by walle or partitions meeting the requirements of (1)
above, which have at least a l-hour fire resistance rating. Any vision panels
are of wired glass, not exceeding 1296 sq. in. (0.84 3gq. m.) of area each,
installed in approved frames.

(4) Doors, Smoke-Resisting, Doors, in walls or partitions that
separate sleeping rooms from corridors or other common spaces, are of
construction meeting the requirements of (1) above, and are provided with
latches or other mechanisms suitable for keeping the doors tightly closed.
Vision panels may be installed without respect to glass type or size.

{5) Doors, 20-min. Doors meet the requirements of (4) above, and
have at least a 20-minute fire protection rating. Doors will be considered as
having such a fire protection rating if they are 1-3/4 in. (4.45 cm) solid core
wood construction or any other arrangement of equal or dreater stability and
fire inteygrity. The thermal insulation capability of the dgor does not need to
be considered, Hollow sheet steel doors are considered to meet the 20-minute
fire protection rating requirement. Any vision panels are of wired glass, not
exceeding 1296 sg. in. (0.84 sgq. m.) of area each, installed in approved frames.

Exception: Doors meeting the requirements of {4) above where automatic
sprinklers are provided on both sides of the door.

b. High expectation of door clousing (or being closed at time of fire)
i1s considered as met under any of the following conditions:

(1) Such doors are provided with automatic closing release
mechanisms actuated by smoke detectors.

{2} Doors are provided with traditicnal self-closing mechanisms
and have occupant controlled locks such that access is normally (other than
emergency) restricted to the occupants or ataff personnel.

(3) Doors do not have any automatic closing mechanisms but one of
the following conditions exists.

{(a) The corridors involved are under continual direct
observation by staff during all times residents are in the facility. The level
of observation equals or exceeds that provided by staff at nursing stations in
hospitals.

(b) The corridors involved are not upder continual direct
observation by staff but the building (or zone) involved is provided with a
smoke detection and alarm system that covers the corridors, common spaces, and
bedrooms. The alarm system is so arranged as to give immediate alarm to all the
occupants and to staff available to respond.

Exception: Smoke detectors are not required in bedrooms when staff is always
awake and can respond to any bedroom within 30 seconds of alarm.

(¢} The building is provided with a complete automatic
sprinkler system.

Item 10. Smoke Control for Large Facilities

a. The smoke contrel requirements in Table 21-2 are interpreted as
follows:

(1) No special requirements. Smoke barriers to divide each
sleeping floor are not required.
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(2) Smoke Barriers on Each Sleeping Floor. Smoke barriers
meeting the requirements of Section 6-3 are provided to divide all sleeping room
floore into at least two sections. Smoke dampers are not required. Bach
section has sufficient corridor or other accessible space to provide a minimum
of 6 sq. ft. per resident for each resident on the floor. Occupants on each
side of the smoke barriet have access to an exit without passing through the
smoke barrier.

Exception: Buildings without enclosed corridors, where every sleeping
room or suite has a direct exit to grade or to an unenclosed exterior balcony
with direct access to an exterior exit or smoke proof tower.

Item 11. Doors in Level "A" Large Facilities

a. Doors in separations either:

(1} Have a means that givegs a high expectation that doors will be
closed at time of fire per note 9: or

{2} have occupant c¢ontrolled locks, such that access is normally
{other than emergency) restricted to occupants o©or housekeeping personnel.

21-4 Suitability of an Apartment Building to house a Board and Care Occupancy
21-4.1 General

21-4.1.1 Scope. This Section applies to apartment puildings that have one oOr
more individual apartments used as a Board and Care Occupancy. This Section
determines the suitability of such buildings to house a Residential Board and
Care Facility. The suitability of such buildings for apartments not used for
Board and Care Occupancies is covered in Chapters 18 or 19, as appropriate.

91-4.1.2 Requirements for individual apartments used as a Residential Board and
Care Occupancy are specified in Section 21-2, Small Facilities. Egress from the
apartment into the common building corridor shall be acceptable egress from the
Board and Care Facility.

21-4.1.3 The suitability of the apartment building for housing a Board and Care
Qccupancy shall be based on conformance with the requirements of Chapters 18 or
1%, as appropriate and as modified herein.

Exception No. 1: Apartment buildings found to have equivalent safety to that
required for housing of the Residential Board and Care Facility. One method for
determining this equivalency is given in Appendix C of this report.

Exception No, 2: Where the level of care is sufficient to classify the
occupancy as a Health Care Facility, the requirements of Chapters 12 or 13, as
appropriate may be substituted for the reguirements of this section.

21-4.2 Construction. In addition to the requirements in Chapters 18 or 19, as
appropriate, apartment buildings housing Residential Board and Care Facilities
shall conform to the construction requirements in Table 21-3. In evaluating the
construction regquirements, the height of the building shall be considered as the
height of the Residential Board and Care Pacility above grade regardless of the
total height of the building.

z21-4.3 Means of Egress. The requirements of Section 18-2 or 19-2, as
appropriate, apply to all parts of the exit system serving the apartment(s) used
as a Residential Board and Care Facility.

21-4.4 Protection of Vertical Openings. The requirements of Section 18-3.1 or
19-3,1 apply, as appropriate.
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21-4.5 Protection from Hazards. The requirements of Secticn 18-3.2 or 19-3.2
apply, as appropriate, to the entire building except the apartment(s) actually
used for the Residential Board and Care Facility. Protection of hazardous areas
in that apartment shall be in accordance with Section 21-2 of this Chapter.

21-4.6 Interior Finish, The requirements of Section 18-3.3 or 19-3.3 apply,
as appropriate, to all parts of the egress system serving the apartment(s) used
as a Residential Board and Care Facility.

21-4.7 Detection, Alarm and Communication Systems. The requirements of
Sections 18-3.4 or 19-13.,4 apply, as appropriate, throughout the entire building
except the apartment{s) used for the Residential Board and Care Facility. ©The
detection, alarm and communication systems requirements for the Residential
Board and Care Facility shall be in accordance with Section 21-2,

21-4.8 Extinquishment Requirements. The requirements of Sections 18-3.5 or
19-3.5 apply, as appropriate, to all portions of the building except the
apartment(s) used as the Residential Board and Care Facility. The requirements
for extinguishment protection in the apartment (s) used for the Board and Care
Facility shall be in accordance with Section 21-2.

Exception: If the apartment building is based on options 3 or 4, of Chapters
18 or 19, as appropriate, the automatic sprinkler protection requirements of
those options apply within the apartment (s} used for the Residential Beoard and
Care Facility in the same manner as other portions of the building unless
Section 21-2 requires a higher degree of automatic sprinkler protection,

21-4.9 Corridors. The regquirements of Sections 18-3.6 or 19-3.6 apply, as
appropriate, to all corridors serving the Residential Board and Care Facility
including that portion of the corridor wall separating the Residential Board and
Care Facility from the common corridor.

21-4.10 Subdivision of Building Spaces. The requirements of Sections 18-3.7 or
19-3.7 apply, as appropriate, to those stories with apartment{s) used as
Residential Board and Care Facilities.

21-4,11 Building Services
21-4.11.1 Utilities. Utilities shall comply with the provisions of Section 7-1.

21-4.11.2 Heating, Ventilating and Air Conditioning. Heating, ventilating, and
air conditioning equipment shall comply with the provisions of Section 7-2.

21-4.11.3 Elevators, Dumbwaiters, and Vertical Conveyors. Elevators,
dumbwaiters, and vertical conveyors shall comply with the provisions of Section
7-4.

21-4,11.4 Rubbish Chutes, Incinerators, and Laundry Chutes. Rubbish chutes,
incinerators, and laundry chutes shall comply with the provisions of Section 7-5.
Section 31-9 Board and Care Homes

31-9.1 Evacuation Plan. The administration of every Residential Board and
Care Facility shall have in effect and available to all supervisory persocnnel
written copies of a plan for the protection of all persons in the event of fire
and for their evacuation to areas of refuge and from the building when
necessary. The plan shall include special staff actions including fire
protection procedures needed to ensure the safety of any resident and shall be
amended or revised upon admission to the home of any resident with unusual
needs. All emplayees shall Le periodically instructed and kept informed
respecting their duties and responsibilities under the plan. Such instruction
shall be reviewed by the staff at least bi~monthly. A copy of the plan shall be
readily available at all times within the facility.

31-9.2 Resident Training. All residents capable uf assisting in their
evacuation shall be trained in the proper actions to take in the event of a
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fire. This training shall include actions to take if the primary escape route
is blocked. If the resident is given rehapilitation or habilitation training,
training in fire prevention and actions to take in the event of a fire, shall be
a part of the rebabilitation training program. Residents shall be trained to
assist each other in case of fire to the extent their physical and mental
abilities permit them to do this without additional personal risk.

31-9.3 Fire Exit Drills. Fire exit drills shall be conducted at least =six
times per year, two times a year on each shift. Twelve drills shall be
conducted the first year of operation. The drills may be announced in advance
to the residents. The drills shall involve the actual evacuation of all
residents to a selected assembly point and shall provide residents with
experience in exiting through all exits required by the Codes. Exits not used
in any fire drill shall not be credited in meeting the requirements of this code
for Board and Care Homes.

Exception No. 1l: Actual exiting from windows shall not be required to meet the
requirements of this section: opening the window and signaliny for help shall
be an acceptable alternative.

Exception No, 2: If the Board and Care Home has an evacuation capability rating
of impractical, those residents who cannot meaningfully assist in their own
evacuation or who have special health problems need not actively participate in
the drill. Section 31-4 applies in such instances.

31-9.4 Smoking and Furnishings

Where smoking is permitted, non-combustible, safety type ash trays ar
receptacles shall be provided in convenient locations.

A21-2.1.1 The exceptione specifically authorized for Residential Beard and Care
Occupancies in no way limit or prohibit any other use or application of the
equivalency concepts set forth in Section 1-5 or elsewhere in this Code.
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AFPPENDIX B

A Frocedure for Determining Level of Faellity Requirements

Separate subsystems are provided fop:

a. Ratlng the evacuation capabilities of individual residents,

b. Computing the relative level of evacuatlon difflculty faced by the cccupants
of & given facility. This includes rating the Promptness of Response for

the staff, Introducing an adjustment for number of Meors, and calculating
an Evacuation Difficulty Score.

Procedure for Determining Level of Facility Requirementis

Step 1 For ecach resident, complete one copy of Worksheet 1, Worksheet for
Rating Residents, Follow the instructions on the Worksheet. Use the
Instruction Manual for Rating Residents for further guldance and
definlticns of terms.

Step 2 For each facility complete one copy of Worksheet 2, Worksheet for
Caleulating Evacuatlon Difficulty Seore (E-Score) through Scoresheet 20¢,
Follow the instructions on the Worksheet. Use the Instruction Manual for
Calculating Evacuation Difficulty Score for further guldance and
definitions of terms.

Step 3 Use Scoresheet 2D of Worksheet ? to determine Level of Facllity Requirements
based on the E-3e¢ore from Step 2 and the number of residents.
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SIDE 1 Worksheet for Rating Residents

Gomplete one Worksheet for each resident.
Read Instruction Manual before filling out this form.
Base ratings on commenly observed examples of poor performance.

Rater

Resident's Mame
Date

Facility

WRITE ANY EXPLANATORY REMARKS YOU MAY WISH TO MAKE HERE:
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SIDE 2

Worksheet for Rating Residents

Read Instruction Manual before filling out this form.
Base ratings on commoniy observed examples of poor performance.

1A RATING THE RESIDENT ON THE RISK FACTORS

Rate the resident on sach of the factors below by chacking the one circle in each risk factor that best describes
the resident. For the tirst six factors, write the scores for the circles you checked in the appropriate score boxes
in the far right column. For “‘response to fire drills”, write the three checked scores In the large circles. Write the

sum of the 3 scores in the large bex on the right.

SCORE
BOXES
Risk ot Minimal Risk of Mild Risk of Strong
Resistance Risk Resistance Resistance
{Check only one) O 3core =0 O SCOte =6 Oscore;zn
Impaired Salf- Slow Needs Limited Needs Full
Mobility Starting Assistance Assistance or
Very Slow
{Check only ona) o score=0 O sCore =3 Oscore =B 03core =20
Impairad No significant Partially Totallly
Consciousness | Risk Impaired impaired
{Check oniy one) Oscore =0 O score -6 Oscore —20
Need for Needs at Most | Needs Limited Needs Full
Extra Help One Staff Assistance Asslstance
from 2 Staff from 2 Staff
{Check anly ong) O score =0 Oscore=30 o score =40
et | fotows | feaures | Reme
Instructions Instructions Supervision Attention/May
Not Respond
{Check anly ony) O score = 1 O score = 3 score = 10
Waking Responsg Response
Response Probable Not Probable
to Alarm
{Check oniy ona) 09core—. 0 O score =86
Response Initiates and Compietes Yes No
1o Evacuation Promptly O score=0 O score=s
Fire Drills
{Without '+‘
Guidance
or Chooses and Completes Yes No
Advice Backup Strategy O scors=0 O score =4
From
Staff) _|_
Yes No SUM OF
Stays at Designatad THESE
Location O score =0 O score-6 - THREE
ITEMS
1B FINDING THE RESIDENT'S OVERALL NEED EVACUATION
FOR ASSISTANCE ASSISTANCE
Compare the numbers in the 7 score boxes you have filled in. Take the SCORE

one highest score from the score baxes and write it in this box:
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INSTRUCTION MANUAL FOR RATING RESIDENTS

Base ratings on commonly observed examples of poor performance

The Bvacuation Difficulty Index has been designed to minimize speculation
about how residents might perform in an actual fire emergency by basing
ratings onh already observed performance. Instead of speculating, raters
who are not familiar enough with a resident to confidently provide ratings
should consult with someone who has observed the resident on a daily basis.

Due to the stress of a real [ire emergency, Some residents are likely to
perform more poorly than they are capable of doing. Therefore, ratings
based on commonly observed examples of poor performance provide the best
readily available indication of behavior that may be degraded due to the
unusually stressful conditions of an actual fire. All persons naturally
tend to be less capable on some days, and the ratings should be based on
examples of resident performance on a typically "bad" day. Ratings
should not be based on rare instances of poor performance.

1la.

1.

or

Risk Factors (refer to Worksheet 1)

Risk of Resistance

This means that there is a reasonable possibility that, during an emergency
evacuation, the resident may resigt leaving the group home.

Unless there is. specific evidence that resistance may occur, the resident
should be rated as "minimal risk."

Specific evidence of resistance means that staff have been reyuired to use

‘some physical force in the past. However, an episode of resistance should

not be counted if it resulted from a situation that was different enough
from a real fire emergency so that the incident probably does not predict
behavior in a real fire emergency. For example, an incident when a
resident refused to leave his bedroom to visit his parents would probably
not predict behavior in a real fire emergency and would not be counted as
specific evidence. Regsistance may be active (for example, the resident may
have struck a staff member or attempted to run away) or passive (for
example, the resident may have "gone limp" or hid from staff members).

Mere complaining or arguing is not considered as resistance.

a. Minimal risk. This means that there is no specific evidence to
suggest that the resident may resist an evacuation.

b. Risk of mild resistance. This means that there is specific evidence
that the resident may mildly resist leaving the group residence.

Examples of specific evidence that a resident should be rated in this
category are as follows:

{1) The resident has mildly resisted instructions from staff.
Further, the resistance was brief or easily overcome by one staff
member, and occurred in a situation similar enocugh to a fire
emergency to predict that the behavior could recur during a fire
emergency.

(2) The resident has hidden from the staff in a situation similiar
enough to a fire emergency to predict that the behavior could
recur during a real fire emergency. Howaver, once found, the
resident offered no further resistance.

C. Risk of strong resistance. This means that the resident may offer
resistance that requires the full attention of one or more staff
members.
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or

Examples of specifiec evidence that Suggest that a resident should be
rated in this category are as follows:

(1) The resident has struggled vigerously in a situation similar
enough to a fire emergency to predict that the behavior could
recur during a fire emergency.

{(2) The resident has totally refused to Cooperate in a situation that
is =imilar enough to 3 fire emergency to predict that the
behavior ¢ould recur during a real fire emerdency,

{3) The resident has hidden in a situation that is similar enough to
a real fire emergency. Moreover, once found, the resident
centinued to offer resistance,

Impaired Mobility

This means that the resident is Physically limited in his or her ahility to
leave the home. The rating should reflect the pPresent physical environment
in the building where the resident lives and should be based aon the
resident laying awake on his/her bed, The resident is rated dccording to
how easgily he or she can leave, given: the bresence of physical barriers
that hinder movement {such as stairs), the resident's ability to get out of
bed or chairs he or she normally uses, and so forth., The resident should
be given credit for being able to usge devices that aid movement (for
example, wheelchairs, walkers, crutchesg, and leg braces). However, the
rater may only give credit for such devices if they are always available
for an emergency evacuation,

The resident should be rated on his or her ability to use the most
accessible route out of the home. For example, a resident who is
"self-starting” when he uses the back door, but who "needs limited
assistance® to get out the front door would be rated as "self-starting,"

The rater should test the resident when he/she is under the influence of
any routine medication that slows the resident's movement .,

strength to assist the resident. Guiding or directing the resident by
giving gentle pushes or leading by the hand is not considered physical
assistance,

a. Self-starting. Thisg means that the resident is pPhysically able tgo
start and complete an evacuation without Physical assistance.

b. Slow. This means that the resident prepares him or herself to leave
and travels to the exit (or an area of refuge) at a speed
significantly slower than normal, Specifically the resident is rated
"slow® if he/she cannot bPrepare him or herself to leave, and then

c. Needs limited assistance. This means that the resident may reguire
some initial or brief intermittent asgistance, but can accomplish most
of the evacuation without assistance. (The total time required to

hysically assist the resident should not exceed the amount of time

typically required in the examples listed belaow.)

The following are a few examples of capabilities that fall within this
category:
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The resident would be physically able to start and complete an evacuation,
EXCEPT THAT . . .

(1) The resident needs help to get into a wheelchair.

(2) The resident needs help to descend stairs that are present in the
building.

(3) The resident needs help to get out of bed.
{4) The resident needs help to open a door.

d. Needs Full assistance or Very slow. This means that the resident
needs "full assistance” or is "very slow” as defined in this section:

Needs full assistance. The resident needs full assistance if either
(1) the resident may require physical assistance from a staff member
during most of the resident's evacuation or (2) the total time
regquired to physically assist the resident is equal to or greater than
the time required in the examples below.

The following are a few examples of capabilities that fall within this
category:

(1) The resident may need to be carried from the building.

(2) The resident needs help to get into a wheelchair and must be
wheeled out of the building.

(3) The resident needs help to get into leg braces and needs help to
descend steps.

Vary slow. The resident is rated *very slow® if the time necessary
for the resident to prepare him or herself to leave, and then travel
from his/her bedroom to the exit is so long that the staff cannot
permit the resident to evacuate unassisted. Specifically, the

resident is rated very slow if he/she cannot prepare hin or herself to
leave, and then travel to the exit (or area of refuge) in 150 seconds.

Impaired Consciousness

This means that the resident could experience a partial or total loss of
consciousness in a fire emergency.

Unless there is specific evidence that loss of consciousness may ©OCCUr
during a fire emergency, the resident should be rated as "neo significant
risk."

Specific evidence means that the resident has experienced some temporary
impairment of consciousness of short duration {seconds or minutes) siXx or
more times during the three months preceding the rating of the resident.
Regardless of frequency, if there is specific evidence that loss of
consciousness may be caused by the stress of a fire emergency or the
periods of loss of cansciousness are for substantial periods of time, the
resident should be rated as having impaired consciousness. An episode of
partial loss of consciousness should be counted only if the impairment was
severe enough to significantly interfere with the resident's ability to
protect him or herself. Do not count episocdes where the loss of
consciousnass was the result of a temporary medical problem {(e.g., a severe
infectiaon).

a. No significant risk. This means that the resident is not subject to
Toss of consciousness or that the resident has had fewer than siX
episcdes of consciousness loss (partial and total) during the three
months preceding the ratings.
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Partially impaired. This means that the resident has had at least six
episodes of consciousness loss in the last three months, and that the
most severe of these episodes was only a partial loss of
consciousness, that is, the resident would still be able to
participate somewhat in his or her own avacuation.

Examples of specific evidence that a resident should be rated in this
cateqgory include loss of consciousness resulting from mild (partial or
petit mal) seizures, dizgy spells, intoxication or any other partially
incapacitating impairment of consciousness.

Totally impaired. This means that the resident has had at least six
episodes of consciousness loss in the last three months, and that the
most severe of these episodes was a total or severely incapacitating
loss of consciousness, that is, the resident would require the full
assistance of at least one staff member to get out of the building.

Examples of specific evidence that a resident should be rated in this
category include losses of consciocusness resulting from severe
(generalized or grand mal) seizures, fainting spells, intoxication, or
other total or severely incapacitating loss of consciousness.

Need for Extra Help

This means that there is specific evidence that more than one staff member
may be needed to evacuate the resident.

Specific evidence means that two or mare persons have been previously
needed to assist the resident, and that the resident could require
assistance from two persons in a real fire cmeryency.

When rating the resident on whether there is a need for additional
assistance, the rater should disregard the presence of staff members who
appear unusually strong or weak. (For example, a young male staff member
who is exceptienally strong or an unusually small staff member would be
disregarded when rating the resident on Need for Extra Help.)

da.

Needs only one staff. This means that there is no specific evidence
that the resident might need help from twec or more persons in a fire
emergency.

Needs limited assistance from 2 staff. This means that the resident
might require some initial or brief intermittent assistance from two
persons, but will otherwise need help from no more than one perscn.

The following are a few examples of capabilities that fall within this
category:

The resident would reguire help from no more than one person EXCEPT
THAT . . .

(1} The resident needs two persons to get into a
wheelchair.

{2) The resident needs two persons to descend stairs that are present
in the building.

Needs full assistance from 2 staff. This means that the resident
might require assistance from two persons during mest of the
resident's evacuation from the building.

The following are a few examples of capabilities that fall within this
category:

(1) The resident may need to be carried from the building and this
would require two persons.
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(2) The resident would need two persons to get into a wheelchair and
to get the wheelchair down a flight of stairs.

(3) "T'he resident may vigorously resist an evacuation and two persons
would be required to get the resident out of the building.

Response to Instructions (Staff-directed Evacuation)

This means the resident's ability to receive, comprehend and follow through
with simple instructions.

Residents often do not respond equally well to all staff members.
Therefore, residents should be rated on their responses to staff members
whose directions they are least likely to follow.

a.

Follows instructions. This means that the resident c<an usually be
depended an to receive, comprehend, remember and follow simple
instructions.

Requires supervision. This means that the resident is generally
capable of following instructions, but is not dependable. Therefore,
the resident may need to ke guided, reftinded, reassured or otherwise
accompanied during his or her evacuation, but will not require the
exclusive attention of a staff member. (For example, a staff member
ecan simultanecusly lead two or more residents who £it this

classification.)

This category includes elderly persons who sometimes show early signs
of senile dementia or cerebral arteriosclerosis (for example,
confusion, disorientation, frequent "misplacement™ of possessions} and
young children who cannot be dependad on to follow through with
instructions.

Some examples of resident capabilities that fall within this catedory
are as follows:

The resident is generally capable of follwing instructions EXCEPT THAT

(1) The resident is deaf or hearing impaired and sometimes
misinterprets communications from staff using sign language.

{2) The resident sometimes forgets instructions after a brief periocd
of time.

(3) The resident is sometimes distracted or confused and fails to
follow through with instructions.

(4) The resident is sometimes droggy and may fail to listen carefully
or follow through with instructions.

(%) The resident is sometimes uncooperative without apparent good
reason.

{6) The resident is elderly and sometimes becomes "lost" in a
familiar place,

(7) The resident is a young child who may become frightened and not
follow through with instructions.

Reguires considerable attention of may not respond. This means that

the resident may fail to receive, understand or follow through with
instructions, that is, the resident may not respond to instructions or
general guidance. Therefore, the resident may require most of the
attention of a staff member during his or her evacuation.
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Some examples of resident capabilities that fall within this category
are as follows:

{1} The resident sometimes does not understand simple instructions.

(2) The resident may not respond to instructions from a particular
staff member.

{3) The resident is sometimes emotionally upset and is therefore
unwilling to follow instructions.

(4} The resident is deaf or hearing impaired and the staff cannot
communicate reliably with the resident.

(5) The resident is very forgetful, easily confused or easily
distracted.

Waking Response to Alarm

This means that the fire alarm may fail to awaken the resident.

a.

Residents should be rated as "response probable” unless any of the
following four conditions is true:

(1) The building does not have an alarm system meeting the
requirements of Chapter 21, or the alarm is not very loud where
the resident sleeps (doors should be closed and barriers kept in
Place when testing the loudness of the fire alarm).

(2) Medication taken by the resident before retiring differs in type
Or increased amount from the medication taken for waking hours.

{3} The regident has a4 readily apparent hearing impairment or the
resident removes his or her hearing aid when sleeping.

(4} There is some specific evidence that the resident may be an
exceptionally sound sleeper. (Examples of specific evidence
are; the resident did not wake up during some particularly loud
clamor or racket, and, staff members have had to vigorously shakse
the resident to awaken him or her.)

When any of the four conditions is true, then the resident should be
rated as "response not probable®™ unless the resident's ability to wake
up has been demonstrated. The demonstration of the resident's ability
to wake up to the fire alarm should be conducted after the first
half-hour of sleep and during the first three hours of sleep. Also,
the resident's ability to wake up to the alarm should be demonstrated
on two different nights under usual conditiocons (for example, without
bearing aid, under usuval medicaticns, and so forth). Also, the
resident should be alert enough to follow simple instructions within
ohe minute of waking up. In order to avoid awakening other residents,
a device that makes a sound that is similar to, but not louder than
the fire alarm may be used (Ffor example, an alarm clock can be used
instead of a bell alarm).

(1) Response probable. This means that none of the four conditions
is true for the resident, or, when any of the conditions is true,
the resident's ability to wake up has been demonstrated.

(2) Response not probable. This means that one or more of the
conditions is true for the resident, and that either the resident
has not been tested for his or her ability to wake up to the fire
alarm, or the resident failed to demonstrate his or her ability
to wake up to the alarm.
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Response to fire drills {self-directed avacuation): This relates to the
resident 's ability to leave fhe building as demonstrated by the resident's
performance during fire drills.

It covers his or her ability to make decisions bult does not reglate to
mobility which is covered in a separate factor. For example, a resident
may only need assistance in transferring from bed to wheelchair but
otherwise can promptly initiate and complete an evacuation. Such a
resident would get a "yes" for rtnitiates and Completes Evacuation
Promptly"™ (O points) and would be rated "Heeds Limited Assistance" on the
"Tmpaired Mobility" factor (6 points).

components of a self=directed evacuation. There are three basic tasks that
a resident must perform reliably and without instructions or supervision in
order to receive the most favorable rating on this factor:

Tnitiates and completes gvacuation promptly. The resident must have
demonstrated a proper response to an alarm or warning of a fire by
starting and completing the evacuation without unnecessary delay.

Chooses and completes back-up strategy: The resident must have
demonstrared the ability to select an alternative means of escape or
take other appropriate action if the primary escape route is blocked.

Stays at designated location: The resident must have demonstrated
that ne/she will stay at a designated safe location during fire
drills. (The whereabouts of already evacuated residents needs to be
confirmed to aveid dangerous return trips to look for residents who
may have returned to buildings.)

The resident shall be credited with being able to perform a task only when
the resident has been specifically trained or instructed in the desired

task and has demonstrated the desired response in at least three of the last
four fire drills for which the skill was tested,

Whern the ski1ll has not been tested in four fire drills, the resident shall be
credited only when the resident has demonstrated the deslired response during the
last two opportunities te test the skill.

Ratings must be based on the resident's demonstrated performance. Any
resident who has not been trained using fire drills must be given the
higher scores.

Residents must be rated assuming that a fire might find them in a common
situation where they are least likely to respond well to an emergency. For
most recidents, this will be Lheir evacuation ability after being awakened
at night. ‘The rating should not include difficulties in actually awakening
the resident, because af the large differences in how easy it is to wake up
the same individual at various times of the night.

a. Initiates and Completes Evacuation Promptly. Some examples of
resident capabilities that score "nho" for this iltem are:

(1} The resident may not react to the alarm until alerted by a staff
member .

(2) The resident spends an excesgsive amount of time preparing to
ieave (for example, getting dressed, seeing what everyone else is
doingj.

{3} The resident has a hearing impairment and therefore must be
alerted by a staff member.
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(4} The resident is sometimes upset or confused and therefore may
seek out a staff member before evacuating,

{3) The resident will reliably start an evacuation, but is casily
distracted and reqguires some supervision,

Chooses and Completes Back~up Strateqgy. Rasidents that score "no™ on
this item will be those unlikely to select a good course of action if
the primary escape route cannot be used: that ig, they have not been
trained te find alternative escape routes, find an area of refuge or
perform other appropriate action. An example of resident capabilities
that score "no" for this item is:

The resident lacks the conceptual ability to understand about fire
hazards and blocked escape routes, and therefore needs supervision.

Staying at a Designated Location In a Safe Area

Some examples of residents' capabilites that score "yes® for this item
are:;

(1) The resident has been specifically trained to remain at a
designated location in a safe area, and has demonstrated this
ability without the presence of staff members in three of the
last four fire drills.

(2} The resident is physically immobile, and therefore cannot leave
the designated location.

(2) The group home uses a motor vehicle (for example, a van or bus),
another house, or another building remote and detached from the
home as the designated location, and the resident has
demonstrated in three of the last four fire drills that he or she
will remain there without the presence of a staff member.

(4) The resident may tend to wander, but a reliable resident has been
assigned to keep the "wandering® resident at the designated
location without using any force or coercion. Further, this
arrangement has been demonstrated as effective in at least three
of the last four fire drills.

Some examples of residents that score "no" for this item are:

(1) The resident has not been trained to stay at a designated
location without any staff supervision,

(2) The resident has been trained to gtay without starf
supervision at a designated location, but has falled to
demonstrate this capabllity in three of the last four fire
drills.
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Worksheet for Calculating
Evacuation Difficulty Score
(E-Score)

BEFORE FILLING OUT THIS WORKSHEET:

+ Please read the Instruction Manual

« Make sure you have the completed “Worksheets for Rating Residents” (Step 1}

« Determine whether the requirements for using the Evacuation Difficulty Index have been satisfled by

checking the one box to the left of each question below that shows whether the answer o the question is
“YES” or “NO”.

O YES ] NO 1. Has a protection plan been developed and written and have all staff
members counted in the catculation of E-scores been trained In its
implementation?

O YES O NO 2 |s the total avallable staff at any given time able to handle the Individual
evacuation needs of each resident who may be in the residencse?

(J YES O NO 3. Can every staff member counted in the calculation of E-scores meaningfully
participate in the evacuation of every resldent?

O YES (] NO 4. Are all staff members counted in the calculation of E-scores required to
ramain in the residence with only the exceptions listed in the Instruction
Manual?

[l YES O NO 5. Were at least 6 fire drills conducted during the last vear?

When the answers to all the above questions are “YES”, the requirements for using the Evacuation Difficulty
index are satisfiad.

THIS WORKSHEET IS FILLED QUT FOR THE STAFF “SHIFT”

FROM___ TO

(You must filt out this worksheet for the time of day, week, etc. when the ratings for the combination of staff
and residents yields the highest E-score. This period of time will usually be late at night. When it is not
obvious which time period has the highest E-score, complete a separate worksheet tor all candidate time
periods and use the cne having the highest E-s¢ore.)

EVALUATOR DATE

FACILITY
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2A

Finding the Total Resident Score

1. List each resident’s name in tha scaresheet
Opposita {Scoresheet 2.A),

2. For each resident, transfer the Evacuation
Assistance Score (Part 1B) from histher
Warksheet for Rating Residents {Step 1).

3. Add the Evacuation Assistance Scores for all
the residents and write the answer in the
appropriate space at the bottom of
Scoresheet 2-A,

Scoreshest 2.4

RESIDENT SCORES

Resident’'s name

Evac.
Assist,
Score.

Evacuation
Assistanca

TOTAL




2B

Finding the Staff Shift Score

1. In Scoresheet 2-B {opposite), st the names
of staff members who are required to remain
In the group home during the time period {shift)
specified on the front page of this worksheet.

2. Determine whether the effectiveness of the
alarm system is rated as “‘assured” or “not
assured” as explained in the [nstruction
Manual.

3. Using the appropriate “assured” or "'not
assured” column in the table below, find each
staff member's Prompiness of Responge
Score for the time pariod specified. Write
each staff member's score in the appropriate
space in Scoresheet 2-B opposite.

4. Add the staff members’ Promptness of
Response scores and write the total in the
appropriate space in Scoresheet 2-B.

PROMPTNESS OF RESPONSE SCORES
Alarm Effectiveness
Staff Availability
Assured Not
Assured
Standby or asleep 16 2
Immediately
available 20 2
Immediately
available & closaby 20 10

Note: |If the facility is a large residsntial facility, staff membars
in a fire-smoke zone, but may aiso have responsibllities f

Scorsshest 2.8 STAFF SCORES

Promptness of

Staff name
Response Score

Staif Shift  TOTAL

may be responsible for assisting the residents
or regidents in other fire-smcke zones, See the

glossary for Step 2 for the special procedure for sesigning Promptness of Response Scores.
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2C
Finding the Home’s Evacuation Difficulty Score

1. Rate the home on the factor below by checking the circle that best describes the home.

Vertical Distance from Bedrooms to Exits.

All 8R on Any BR Any BR two
floors with one floor or more
direct exits from exit floors

from exit

Smell Dwelling O'score=0.8 O score = 1.0 O score =12

Large Facllity
or Apartment () score=1.0

Note: Small Dwellings Have 16 or Less Rasidents
2. Write the score for the category you checked in the appropriate box In Scoresheet 2-C below.

3. Compute the E-score as shown in Scoresheet 2-C
a, Multiply the Resident Score Total by the score for Vartical Distance from Bsdrooms to Exits.
b. Divide the answer by the Sta/f Shiff Score to find the Evacuation Difticulty Score (E-scors).

Scoresheet 2.C. CALCULATIQN OF E-SCORE
Vertical Distancse
Resident From Bedrooms
Score Total to Exits

x E-SCORE

Staff
Score
Total

4. Determing and Record Level of Facility Requirements appropriate to the calculated E-score, use
Scoreshaet 2-D.

Scoresheet 2.D

For facilities with 30 or less residents:

E-Score Level of Facility Requirements LEVEL OF

<15 FACILITY REQUIREMENTS

»1.5,£3.0

»3.0,£5.0
>5.0

o0Ome

For facilities with over 30 residants:
E-Score Level of Facility Requirements

£ 5.0 c
>5.0 D
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REQUIREMENTS FCR USING THE EVACUATION DIFFICULTY INDEX {E-SCORE)

While the use of the Evacuation Difficulty Index allows determination of the
lavel of fire safety need for a variety of staff and resident combinations, the
gystem is valid only when the following underlying requisites are satisfied.

1.

HAS A PROTECTION PLAN BEEN DEVELOPED AND WRITTEN AND HAVE ALL STAFF MEMBERS
COUNTED IN THE CALCULATION OF E-SCORES BEEN TRAINED IN ITS IMPLEMENTATION?

Regardless of the staff's everyday competencies, they cannot be relied on
to innovate effective life safety actions under the extreme stress and time
limitations of an actual fire emergency. Regardless of the building's
protection features, staff must have a valid and practiced plan of action
that can be immediately put into effect in an emergency. The protection
plan should include the following features: (a) a descripticn of all
avallable evacwnation, escape and rescue routes and the procedures and
techniques needed to evacuate all the residents using the various routes,
and (b) the fundamental knowledge about fire growth, containment and
extinguishment needed to make reasconable judgements about action priorities
and viable egress rautes.

IS THE TOTAL AVAILARLE STAFF AT ANY GIVEN TIME ABLE TO HANDLE THE
INDIVIDUAL EVACUATION NEEDS OF EACH RESIDENT WHO MAY BE IN THE BOARD AND
CARE HOME?

In a well-protected building, it would be possible to have an E-score which
is passing in relation t¢ the rating values for the fire protection
features of the building, and still not have the total situation acceptable
under this system. This would be the case where a resident is present who
requires assistance from 2 staff members, but only one staff member is
present. Thus, a facility must not only have & passing B-score; but the
situation must be such that every resident can be evacuated by available
staff.

Exception: This regquirement is waived when the following conditions are
true: {1) The building meets the criteria for building safety level D; and
(2) for any time when the gquestion is answered "KO", (a) the resident whose
evacuation needs cannot be handled is in a bedroom or other room that
provides adequate refuge from fire cutside the room, and (b) there is at
least one staff member present who can close the door to the room.

Example: A very heavy resident is in a safety level D building with one
staff member who cannot transfer the resident from his bed to his
wheelchair. Although the staff member cannot meet all the resident's
evacuation assistance needs, the problem only arises when the resident is
in his bedroom which provides adequate refuge.

CAN EVERY STAFF MEMBER COUNTED IN THE CALCULATION OF E-SCORES PARTICIPATE
MEANINGFULLY IN THE EVACUATION OF EVERY RESIDENT?

For example, a staff member, due to his or her own disability, may be
unabhle to assist one or more physically disabled residents, and therefore,
cannot be included in the calculation of the E-score. However, if a staff
member's disability does not limit his or her ability to assist the
residents, then the staff member may be included.

ARE ALL STAFF MEMBERS COUNTED IN THE CALCULATICN OF E-SCORES REQUIRED TO

REMAIN IN THE DWELLING UNIT WITH ONLY EXCEPTIONS LISTED IN THE INSTRUCTION
MANUAL?
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The procedure described in this appendix for calculating an Evacuation
Pifficulty Score is based upon the assumption that the facility is always
staffed when residents are in the building except as described below.
Unstaffed buildings, not covered by these exceptions, may be assigned an
evacuation capability level based on the demonstrated ability of the
residents to meet the criteria of 21-1.3 without staff assistance.

The exceptions are as faollows:

Exception a: Residents whe receive only the most favorable ratings on the
Worksheet for Rating Residents may be present in the
dwelling unit without the presence of staff members.

Exception bh: A staff member may be at a location outside of the dwelling
unit when his/her ability to respond tc a fire emergency
from the location is roughly eguivalent to his/her response
ability from within the dwelling unit. In determining
equivalency, the regulatory authority should consider: (1)
whether the alarm meets the minimum loudness criteria {see
the Instructions Manual for Calculating Evacuaticon
Difficulty Scores) at the locations outside the dwelling
unit or whether another staff member whe is required tao
remain in the dwelling unit can immediately notify the
outside staff member ovf a fire emergency, (2) travel time to
the dwelling unit, (3) detection of fire cues (e.g. smoke,
noises) from the locations ocutside the dwelling unit, and
(4) whether the staff member will be immediately notified
about which area has the fire emergency, if the outside
staff member is required to report to fire emergencies in
more than one dwelling unit or fire zone.

The authority having jurisdictioen can grant partial credit
{not to exceed the Delay of Response Score that the staff
member would receive when reqguired to remain in the dwelling
unit) for staff members who are permitted to be at locations
outside the dwelling unit, but who have an ability to
respond promptly.

WERE AT LEAST 6 FIRE DRILLS CONDUCTED IN THE LAST YEAR?
Any home in operation for less than one year should have had as many fire
drills as months of operation to meet the requirement for proper number of

fire drills. (Requirement is for 12 drills the first year and six all
other years.)

=110~



INSTRUCTION MANUAL FOR CALCULATING THE EVACUATION DIFFICULTY SCORE

Areas of Application of Evacuation Difficulty Score

A‘

Small Dwelling Units (housing 16é or less persons) The esvacuation difficulty
score is based on all of the housed residents and the available staff
measured in accordance with the c¢riteria for evaluating residents and staff
in this instruction manual.

Large Residences (housing more than 16 residents) The evacuation difficulty
score may be calculated on the basis of the entire building as with small
dwelling units or on the basis of individual fire/smoke zones; The
procedure providing the better, (i.e., lower) evacuation difficulty score
may be used. A Efire/smoke zone is a portion of the building separated from
all other portions of the building by building construction having at least
one hour fire resistance and/or smoke partition conforming to the
requirement of Section 6-3 of the Life Safety Code for smoke barriers of at
least 20 minutes fire resistance. 3%oning of the facility is also permitted
in non-fire resistive sprinklered buildings provided the construction
separating one zone from another is sound and smoke resistant.

If a building is zoned, each zone shall be separately evaluated. Its
evacuation difficulty score is based on the residents of that zone and the
staff that is available to that zone in accordance with the staff
availability c¢riteria in this instruction manual.

When the area of application is by zone, a separate evaluation is to be made
of zones that include common use Sspaces where the residents of more than one
zone congregate for meals, recreation, or other purposes. In such cases,
adjust the resident evacuation assistance scores as appropriate to reflect
the needs regidents would have under such conditions,

Finding Staff Shift Score {refer to worksheet 2B)

If it is not obvious which time period has the highest E value, complete a
separate worksheet for all candidate time periods and use the one having the
highest E-value.

Alarm Effectiveness

This factor concerns whether smocke detector activated alarm devices are loud
encugh to dependably alert staff to a fire emergency.

a. Assured - to be rated "assured”, the alarm shall be "easily noticeable”
in all locations where staff are allowed to go, regardless of their
ratings on the promptness of response factor. To be "easily
noticeable™, the alarm shall be a minimum of 55 dBA measured at ear
level. However, in order to be "easily noticeable®, the authority
having jurisdietion may require the alarm to be louder than 55 dBA
where background noise interferes with alarm audibility. For example,
the alarm may need to be more than 55 dBA in order to be loud enough to
be heard over the noise of a washing machine in the laundry, a
television in the living room, and s¢ forth.

In addition, if there are staff who are allowed to sleep, the alarm
shall be a minimum of 70 dBA measured at "pillow" level in any area
where they may be asleep.

The alarm must be activated by one or both of the following:

Smoke Detectors

Sprinkler System
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If the facility has smoke detectors meeting the requirement of Chapter
21, the smeke detectors must activate the alarm. If the facility has a
sprinkler system whose fire safety properties are considered in the
fire safety evaluation of the building, activation of the sprinkler
system must activate.the alarm.

b. Not Assured — The alarm does not satisfy the conditions specified under
Tagsured."”

The lgudness of the alarms is determined with doors, normally closed during
the time period being rated, being cloused, and with any other barriers that
reduce the loudness of the alarms in place.

Staff Availability

This factor concerns whether there are circumstances when staff may be less able
to respond appropriately or may be delayed in their response to a fire emergency.

Staff members shall be included in the ratings only if they are required to
remain within the residence*, if they sleep less than 100 feet from all
locations in the portion of the facility being evaluated, and if their travel
time to any location in the portion of the facility being evaluated does not
exceed 1 minute,

4. Standby or asleep - This means that the staff member does net have specific
duties that assure an immediate response to the alarm, but that the staff
member is otherwise available to assist in a timely manner. This category
includes live-in staff who may be asleep, showering, or otherwise unable to
respond immediately.

b. Immediately available - This means that the staff member is required to be
available to offer immediate assistance, but is not required to remain in
close preoximity to the residents. For example, the staff member would be
allowed to wash clothes or do bookkeeping.

¢c. Immediately available and closeby ~ This means that the staff membeyr, in
addition to satisfying the requirement for immediately available, is also
required to remain in close proximity to the residents eXcept for hrief
periods of time.

If the home is a Large Residential Facility and has multiple fire-smoke zZones,
some staff may have responsibilities for residents outside the fire-gmoke zone
being evaluated. If their duties include rescue of residents in the fire zone
being evaluated, they may be assigned partial or full promptness of response
scores, The authority having jurisdiction shall assign the points based on the
proximity of the staff members to the zone and the nature of their duties in a
fire emergency. This credit shall be given only if there is a smoke detection
system that will alert the staff member and a system cor procedure for promptly
informing the staff member of the general location of the fire,

Residents may be assigned responsibilities similar to staff in assisting other
residents during fire emergencies. The authority having jurisdication may
assign these residents up to 8 promptness of response points based on their
capabilities and responsibilities.

*Exceptions to this requirement are listed in the Requirements for
Using the Evacuation Difficulty Index.
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Finding the Home's Evacuation Difficulty Score (refer to worksheet 2c¢)

Vertical Distance from Bedrooms to Exits

This factor concerns the increased risk resulting from resident bedrooms
that are localed where residents must travel through another floor in order
to get outside of the small dwelling.

Certain critical terms are defined as follows:

Direct Exit

This means that there is no more than one step between the inside of the
dwelling and either (1) ground level outside or (2) a lavel area outside the
dwelling that is at least 32 square feet (2,97 sg. m.). This level area
might be a porch, or a stairway landing. When the vertical distance is
greater than one step, a ramp may be used to satisfy this criterion.

Vertical distance,

This refers to the greatest number of floors that separates any resident
bedroom from its nearest direct exit.

a. All bedrooms on floors with direct exits. This means that every room
where residents sieep is on a floor with at least one direct exit.

Some examples of buildings that fall within this category follow:

(1) A one-story house without bedrooms in the basement.

(2} A two-story house without bedrooms on the secaond floor.

{3} A split-level house with direct exits at each level.

{4} A two-story house with bedrooms on the second floor that has an
external stalrway from the second floor with a landing at the
second floor which is greater than 32 square feet (2.97 5q. m.).

b. Any bedroeom one floor from exit. This means that there is at least one

room where residents sleep where the shortest vertical distance to a
direct exit is one floor.

Some examples of buildings that fall within this category follow:

(1) A two-story building with bedrooms on the second floor and/or the
basement.

(2) A one-story house where all the exits have stairs that lead to
grade, without a landing, or porch of 32 square feet (2.97 sg. m.).

. Any bedroom 2 or more floors from exit. This means that there is at
least one room where recidents sleep where the shortest vertical
distance to a direct exit is two or more floors.

Some examples of buildings that fall within this category follow:

(1) A three story house with bedroems on the third floor and no
eXternal fire escape.

(2) A three story house with bedrooms on the third floor and a fire

egcape, but the landing to the fire escape is less than 32 Square
feet (2.97 sg. m,).
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If the board and care home is located inh an apartment house and the unit
containing the group home requires ascending or descending stairs to go from any
bedroom to the exit to the corridor, assign a score of 1.2 for Vertical Distance
from Bedrooms to Exits. Note, this special scoring of this rare type of
apartment is not noted on the Worksheet. 1In all other apartments, the score for
Vertical Distance from Bedrooms to Exits equals one.
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APPENDIX C - A SYSTEM FOR EVALUATING THE FIKE SAFETY OQF BUILDINGS HOUSING EOAHI AND
CARE HOMES

This Appendix describes a procedure for determining if a combination of f'ire
safety features in g Board and Care Home, wlth a known evacuation capability of its
resldents, provides a level of safety equivalent to that provided by the Lite Safety
Code for Resldential and Health Care Occupancles. A procedure for determining
evacuatlion capability for Board and Care Homes is described in appendix B. 'l'he
material in the Appendix does not repeat definitions 1n the 1981 Life Safety Code
but rather references the approprlate paragraph or seetion in Chapters 1-31 of the
Code.

Separate subsystems arc provided for:

1. Evaluating the fire safety protection in a Small Dwelling Unit.

2. Evaluating the fire safety protectlon In a Large Residentlal Pacility.

3. Evaluating the sulitability of' an Apartment Bullding to House a Board
and Care Home.

Contents
Page
Part 1. Evaluating a Small Dwelling Unit.ue.esseresnenneosoeenarennnennns eew. 117
Part 2. Evaluating a lLarge Residential Facility...... mrrsrsasatsarenaararans 133

Part 3. Suitabllity of an Apartment Building to House a Small Dwelling

e ottt it st it et s s asstensnsasasatoannssnsararsansesenseseennes 155
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Part 1. Evaluating a Small Dwelling Unit

Jan. 14, 1983

Fire Safety Evaluation Worksheet for a
Small Dwelling Unit

Facility ldentiflcation .
Evaluator, Date

(Complete one worksheet for each individual residence or apartment used as a board and care home. A small
dwelling unit normally means a capacity for 16 or lass residents.)

First complete Table 1 on page 2. Continue with Table 2 on page 3 and Tablas 3 and 4 on page 4, Then return
to this page to obtain tha Equivalency Conglusions.,

TURN TO NEXT PAGE

PART 1E. EQUIVALENCY CONCLUSIONS
Complete Tables 1-4 before doing this part,

1. [ 1 All ot the checks in Table 4 are in the “YES"” cotumn. The leve! of fira =safety Is at ieast
equivalent to that prescribed by the Life Safety Code.*

2. [ 1 One or more of tha checks in Tabie 4 are in the “NQ” column. The ievel of fire safety is not
shown by this system to be equivalent to that prescribed for small dwelling units,

* The equivalency covered by this worksheet includes the majority of considarations covered by the Life
Safety Cede. There are a few considerations that are not evalyated by this method. These must be
separately considerad. These additional considerations are covered in the "Facility Fire Safety
Requirements Warksheet.” One copy of this separate workshest is to be completed for each facility.

Facility Fire Safety Requirements Worksheet

Not
Coansideratlons Met Met

Complles with the applicabie requirements
of Chapter 31 {Operating Faatures).
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PART 1A. DETERMINE SAFETY PARAMETER VALUES — USE TABLE 1

July 18, 1982

Select and circle the safety value for each safety parameter in Table 1 that best describes
the conditions in the facility. Choose only one value for each of the 8 parameters. If two or
more values appear to apply, choose the one with the lowest point value,

Table 1. Safety Parameter Values — Small Dwelling Unit

A — Use (0} if parameter 1 is 0 ang parameter 5 is D.

B — Use {0) if parameter 7 is based on a “no door” gituation,

C — Usa (O if door iz 20 min. and has automatic closer.

D — Consider 1 level building as having a protected vertical opening.

Parameter Parameter Values
Exposad Protected Fire
1. CONSTRUCTION Structural {20 Min.) Resistant
FIRE RESISTANCE Members {1 Houn
o 1 3
None or
Double Deficiancy Single Deficiency i
2. HAZARDOUS AREAS No Deficiency
-7 -4 4]
None | wio F. D. Notif. w/ F.D. Noff.
A MANUAL FIRE ALARM
Q h] 2
o . Waming to Al Bedrooms Total C
Limited Waming./ otal Coverage
Non
4. SMOKE DETECTION ©| Single Lev. Det. |Every Lev Det | Plus Det in Each Bedm.| System
& ALARM
~4 0 2 3 4
5 AUTOMATIC Non-Sprinklered Sprinkkered
SPRINKLERS 0 a
Fame Spread Ratngs
6. INTERIOR FINISH »765200 | 25578 =25
-3 ~1 0
Unprotected Vertical Qpening Protected Vertical Opening-D
7. SEPARATION OF None of Smoke None or [SMokE 1 o0 sin. | 20 M0,
SLEEPING ROOMS incomplete Reslsting _[Incomp- [Resisting in._| Auto Closing |
-8 — 40C -2 0 1A 2(0A
« 2 Ramote Routes '
EGRESS a 2 Remote Routes| 2 Remote Routes | Direct Ext from
ON ALL wio Alt. wiAlt. Unseparated Separated Each Bedrm.
8. SLEEPING Means Means
E LEVELS -1 0 1018 2008 3018
E Primary Routa Not Protected Primary Route Protected
5 EGRESS < 2 Remote Routes <2 Remote Routes
5 NOT ON ALL 2 Remote 2 Remote
SLEEPING wio Alt. WAL Routes wio Alt. wiAlt. Aoutes
LEVELS Means Means Means Maang
-4 -3 o} -1 o 208
NOQTES:
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PART 1B COMPLETE INDIVIDUAL SAFETY EVALUATION — USE TABLE 2.

1. Transfer each of the 8 circled safety parameter values from Table 1 to every unshaded block in the line
with the corresponding safety parameter in Table 2. Where the block Is indicated + 2 enter only 1% the
value shown in Table 1.

2. Add the four columns, keeping in mind that any negative aumbers deduct.

3. Transfer the resulting values for 51, S:, S, and S. to Table 4 on page 4 of this warksheet.

Table 2. Individual Safety Evaluations

FIRE GENERAL
PARAMETER CONTROL EGRESS REFUGE SAFETY

1. CONSTRUCTION

2. HAZARDOUS AREAS %2
3. MANUAL FIRE -
ALARM "2 (OA

4, SMOKE DETECTION
& ALARM

5. AUTOMATIC
SPRINKLERS

6. INTERIOR FINISH

7. SEPARATION OF
SLEEPING ROOMS

8. EGRESS FROM
DWELLING

TOTAL 8= S:= 8= Sa

A - Max value of manyal fire aiarm for egress is 1.
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Jan. 4, 1983
PART 1C DETERMINE MANDATORY REQUIREMENTS — USE TABLE 3.

1. Use the Level of Reguirements 8ased on Evacuation Capability (Sae Scoresheet 2D in Appendix B) to select
the proper row of Table 3. Circle tha appropriate values.

2. Transfer the circled values from Table 3 to the blanks marked 8, 8, S, and sd in Tahle 4.

Table 3. Mandatory Requirements

General Fire
Level Control Egress Refuge Safety
of Requirement | Requirement | Requirement | Requirement
Requirements (S (Sp) (Se) (Sq)
A 0.0 3.0 1.0 0.0
B 10 5.0 1.0 a0
C 2.0 6.0 3.0 6.0
D 4.0 o _._TT(; ” 8.0 9.0

PART 1D EQUHVALENCY EVALUATION
1. Parform the indicated Subtractions in Table 4. Enter the differences in the appropriate answer blocks.

2. For each row check *YES” if the value in the answer block is zero or greater. Check "NO” if the value in
the answer block is a negative number.

Table 4. Equivalency Evaluation YES | NO
Control Required S <
ontro . : equire
Provided (8,) ~ minus Cantrol 8.} 2 0 —_— f—
A 4 S, Sp
Egress . equire
Provided (S;}  minus Egress (S,) >0 —_ =
5 8, 8,
Refuge : equirad
Provided () minus Refuge ©J 20 —_ =
General Required S, L
Fire (8,)  minus Gen, Flre (S, =0 —
Safety Safely - ——

Return to page (1} of this form.
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GLOSSARY FOR WORKSIEET FOR EVALUATING A SMALL DWELLING UNIT

This glossary 1s provided to assist in completing the Fire Safety Evaluation
Worksheets for determining the sultability of small dwelllng units to house board
and care facilities. The instructions for the mechanisms of completing the work-
sheet are lneluded in the worksheet itself. They are not repeated in thils glossary.
This glossary provides expanded discussion and definitions for the varlous items 1n
the worksheet to assist the user when questions of definition or interpretation
arise. To the maximum extent possible, the glossary does not repeat the definitions
already existing 1in the Life Safety Code but rather relferences the appropriste para-
graph or sectlon in Chapters 1-31 of the 1981 Life S3afety Code.

Area of Application

The evaluation shall be completed covering the entire home 1including spaces
that are not used by the resldents of the board and care home. Row houses, town-
houses, or other forms of independent living units having all of thelr entrances and
exits completely separate from any other unit may be calculated as small dwellling
units when they are separated from any abutting living units, Such separation shall
be by fire resistive partitions or walls having at least one hour flre resistance
rating and extending to the roof 1f 1t is non-combustible or through the roof 1f the
roof or its covering is of combustible materlal.

For dwelling units {i.e., apartments) 1n general use apartment houses, this
worksheet shall be used to evaluate the dwelllng unit (apartment) being used as the
board and care home. The remainder of the apartment bullding shall be evaluated
using the worksheet for Sultaebillty of Apartment Builldlngs to House a Board and Care
Home. When evaluating an apartment unilt, consider the common corrldor as equlvalent
to the outslde in evaluating egress routes. Also, when evaluating egress routes
glve ecredlt to a window only 1f it can be used in an emergency evacuation.

Mailnftenance

All protection systems, requlrements, arrangements and procedures shall be
maintained 1n & dependable operating condition, and & sufflclent state of readiness,
and shall be used 1n such a manner that the Intended safety functlon or hazard
constraint 1s not impaired. Otherwise, they shall receive no credit in the evalua-
tion.

Safety Parameter Table (General Discussion)

The safety parameters are a measure of those bullding factors that bear upon or
contribute to the safety of those persons who. may be 1ln the building at the time of
a fire.
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Each of the safety parameters is to be analyzed, and the safety value for each

parameter that best descrlbes the condltion In the bullding 1s to be ldentifled.
Only one value for each of the' parameters 1s t¢ be chosen. If two or more appear to
apply, the one with the lowest polnt value shall be used,

1. Construction

Small facllity construction types are defined as:

a. DBxposed 3tructural Members. Some or all structural members have

ne sheathlng or fire reslstance rating.

b. Protected {20 Min.). Buildings where the interlor is fully
sheathed wilith lath and plaster, gypsum board, or equlvalent

protection. Also, any type of conastructlon where all portlons of
the hearing walls, beapring partltlons, flocor constructlons, roof,
and &ll cclunns, beamwms, glrders, trusses or simllar bearing
members elither have an inherent flre reslstance or are finished,
encased, or otherwlae treated to provide a minimum of at least a
20 minute fire resistance.

Exception: Bulldings wilth the only exposed steel or wood serving
as columns and support beams (but not joists) located in the base-
ment area, wlll be considered as fully sheathed.

¢. DOne-hour fire resistance. Bulldings conformlng with the deflni-
tion of Type I, Type II (111}, Type III (211), Type IV or Type V
(111} construction.

Exception: Sprinklered Constructlon. If a building housing a
small resldential board and care faclllty 1s partially covered by
automatlc sprinklers, the construction classlfication ls based on
the fire reslstance of the unsprinklered portion(s) of the
bulldling. If the bullding 1is provided with a complete automatic
sprinkler system, the construction 1s considered equlvalent to
that provided by a l-hour filre reslstance rating.

Note:; Inaccessible Spaces. Unflnished, unused, and essentially
inaccessivle loft, attic, or crawl spaces are not consldered in
determlining the constructlon classification,
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lazardous Areas

The assignment of charges for hazardous areas ls a four-step process.

Step 1. Identify Hazardous Areas. A hazardous &area is any space that

contains a storage or other activity having fuel conditions exceeding that
normal to a single family dwelling and possessing the potential for a fully
involved filre.

Examples of hazardeus areas include, but are not limited bo, areas for
storage of food or househcld maintenance ltems 1n wholesale or Institu-
ticnal type quantitles and concentratlons; storage area l'or residents’
belongings - areas similar to storage locKer facilities in apartment
bulldings; and other areas where the quantitles of combustible or flammable
materials exceed an amount equlvalent to normal household furnishilngs.

Exception: Areas contalning approved, properly installed, and maintained
furnaces and heating equlpment, cocklng, and laundry facilitles are not

classed as hazardous areas orn the basls ol such eguipment.

Step 2. Detepmine What is Exposed.

a. Primary Exlt Foute. Hazardous area 1s on the same [floor as, and

is in or abuts, a primary exlt route. (A& primary exlt route 13 a
normal means of egress that may involve intericr or exterior
stalrs, corridors, doors, or other common means of movenent
through and out of & residentiel bullding.)

b. Sleeping Area. Hazardous areca 1s on the same floor as, and 1s in

or abuts, the sleeping area (room).

Step 3. Determine the Fire Protection Provilded.

a. Sprinkler Protection. The hazardous area 1s protected by

sprinklers or other appropriate automatle extlngulshing system.

b. Smoke Reslsting Separatlon. The hazardous area 15 separated from

exposed sleeplng areas and primary exit routes by a separatlon
that wlll resist the passage of smoke, Any doors 1n such separa-
tion are self-cleosing or automatle closing on smoke detection.
The closing device 1s not required for hazardous spaces where the
nature of the space is such that the door 1s kept closed at all
times.
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¢. 20 Minute Fire Resistive Enclosure. A fire resistant enclosure (
that has approximately 20 minutes fire resistance construction
with a self-closing or smoke detector operated automatic closing
door at least equivalent to 1 3/4-inch solld core construction.
The closlng device is not required for hazardous spaces where the
nature of the space 18 such that the door i1s kept closed at &ll

times.

d. 1 Hour Fire Resistive Enclosure. An enclosure with a fire
resistive rating of at least 1-hour with a self-closing or smoke
operated automatic closing fire door having a fire protection
rating of at least 3/4 hour., The closing device is not required
for hazardous spaces where the nature of the space is such that
the door is kept closed at all times.

Exception: Sprinkler protection of the hazardous area and a
separation that wlll reslat the passage of smoke between the
hazardous area and the exposed sleeping area or primary exlt route
gualifies as l-hour fire resistance. Any doors in such separation
are self-closing or automatic closing on smoke detectlon.

Step 4, Determine Degree of Deflciency and Assign Parameter Values. The
paraemeter value 1s finally determined on the basis of what is exposed and
the level of protection provided. Figure C-1 provides a matrix type table
to be used to determine the degree of deficlency to be used in assigning

charges tc thils parameter.
In some situatlions, more than one hazardous area with the same or differing

levels of deficlency will exlst. The charge assigned is based on the
single most serlous charge for hazardous area found.

Manual Fire Alarm

a, Nene. There is no manual fire system, or the system 1s 1ncomplete
and dces not meet the requirements necessary for a higher scored
category.

b. W/0 F.D. Notification. The credit for this level of protection 1s
to be given Tor any installation that meets one of the foellowlng
definitlons of a manual fire alarm for small faclilities.

(1) A fire alarm system 18 installed and meets the requlre-
ments of section 7-6 for manuel tire alarm systems.
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(2) A smoke detection system powered by the house electrical

service and meeting or exceeding the requlrements of
NFPA 74-1980 Household Fire Warning Eguipment is
installed on each floor level including basements, but
excluding crawl spaces and unfinlshed atties. When
activated, the required detectors initlate an alarm
which 1s audible in all sleeping areas.

(3) There is no fire alarm system that meets eithepr of the
" requirements above, but in the opinion of the authority
having Jurlsdliection, the facllity 1s of such a small
slze that a voecal call would be heard by all ocecupants,
Normally, such a facility does not have more than 2
levels, Including basements, and not more than 8 presi-
dents, all sleeping on the same floor,

c. W/F.D, Notification. There is a manual fire alarm system meeting
the requirements of sectlon 7-6 including fire department notifi-
catleon as defined in paragraph 7-6.3.4.

Smoke Detection and Alarm

A detectlon system as used herein 1s one based on the use of smoke
detectors. No recognition is given for thermal detectors. The detectilon
system categorles are as follows:

a. None. There are no smoke detectors in the bullding or, 1f any are
present, they do not meet the requirements necessary for a higher
scored category.

b. Single Level Detection, Limited Warning. There are one or more
detectors 1in the building but they do not meet the cpriteria for
every level detection set forth in c., belew. Detectors credited

in this category may be any approved smoke detector and may be of
the single statlion type. At least one detector must be located in
the corridor or similar common space {lobbles, lounges, or other
spaces that cannot be closed off) in the immediate vicinity of
each separate sleeping area. If there 1is more then one Sleeping
area, each such area must be protected to obtaln this credit.

¢. Every Level Detection, Every Bedroom Warning. This credit applies

where there is at least one detector in a single level building
and one detector on each level of a multi-level bullding that
meets the requirements of NFFA 74-1980, Houschold Fire Warning
Equipment, and is powered by the house electricatl gservice, When
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activated, the reguired detectors Iinitlate an alarm which is
audlbnle in all sleeplng areas.

d. Every Level (Item c¢) Plus Single Station Detectlon in Fach
Bedroom. To recelve this credit, the requlrements of c¢., above,
must be met in full with the addition of at least cne single
station detector in each bedroom or other sleeplng area.

e. Total Coverage System. A minimum of a detector in each occupled

room or other habltable space and throughout any basements,
storage areas (other than normal clothing closets), or combustible
loft spaces. To qualify as a total system, there must be a manual
fire alarm system in the bullding and the operatlon of any smoke
detector mist automatically operate the manual fire alarm system
evacuation alarm for the entlre building.

Automatic Sprinklers

a. Non-Sprinklered. No credit 1is given 1f there are no sprinklers or

if sprinklers, though present, are not sufflelent to qualify for
the sprinklered category.

b. Sprinklered. The bullding 1s sprinklered 1n accordance wlith NFPA
13-1980 for light hazard occupancy or NFPA 13D-1980, where appro-
priate, and is equipped with an automatlc alarm initiating device
that will activate the building manual fire alarm system cor other-
wise sound an alarm sufficiently audible to be heard in all
aleeplng areas.

Interior Flnish

Interlor finish on walls and cellings of occupled spaces is deflned Iin
Section 6=5. There are no requirements for interior floor finlsh. No
considepation is included in the safety parameter value for any finish wlth
a flame spread rating greater than 200 or for any material not raticnally
measured by the ASTM EBY4 test. Materlals not ratlonally measured

include: foam plastics, asphalt impregnéted paper and/or materials capable
of inducing extreme rates of fire growth and rapid flashover. 1In any case
where these materials are 1lnvolved, the resultant risk 1is considered beyond
the capacity of this evaluatilon system and will require individual
appralsal.

Note: 1/4 inch or thicker plywood can be considered as having a flame
spread of 200 or less.
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Note:
tlon areas shall be charged as Class C Interlor Finish,

charges under safety parameter 1, Construction.

Note:

{3MALL)

Exposed wocd open Jolst construction or other expoused wood construc—
in addltlon teo any

It a space 1s classified as hazardous under parameter 2, Hazardous

Areas, no additional charge shall be made as the result of interior finish

in such areas.

Separation of Sleeplng Rooms

The clasaification of separvation of sleeping rooms 1ls categorized under the

groups headed "Unprotected Vertical Openings" and "Protected Vertical

OCpenlnga".
there are no vertical cpenings (as 1in a single level building) or 1f the
opening is cut off or enclosed In a manner that provides fire resistance
capability of at least 20 minutes.
lent fire and smoke resisting capabilities and are automatic clesing on

detectlon of smoke or self-closing.

None or Incomplete. The charge For none or incomplete 1s assessed

in any case where the separation of sleeplng rooms from corrldors
and common spaces 1s Ilnsufficlent to meet any of the other classi-
f'ications in thils parameter.

Smoke KResisting. Sleeping rcoms are separated from corridors or

other common spaces of the bullding by walls and doors that are
capable of resisting the passage of smoke., There are no transfer
grills, louvers, or ocoperable transoms or other alr passages pene-
trating the wall except properly Installed heating and utility
installations., Loors are provided with latches or other mecha-
nisms suitable for keeping the dovors tightly closed. Glass
vlewing panels may be used in doors or partltlions without limits
on slze or type.

20-Minute. Sleeping rcoms are separated from corridors or other

common spaces of the building by separations meeting the require-
mente of b, above and have the capablllity of resisting tire ftor at
least 20 minutes. Thils rating 1s considered to be achieved if
f'ire resistance 1s demenstrated by acceptable tests or 1f the
partitioning 1s sheathed on both sides wlth lath and plaster,
gypsum board or eguivalent sheathlng. Doors are capable of
reslsting fire for at least 20 minutes. Doors are consldered as
having such fire resistance if they are 1-3/4 ineh {4.45 cm) so0lld
¢ore wood construction or any other arrangement of equal or
preater stabllity and fire Integrity. The thermal insulation
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capablllty of the door is not considered. Hollow sheet steel

doors are consldered tc meet the 20 minute requlrement. Any
vision panels are of wired glass, not exceeding 1296 sgq. in.
{0.84 sg. m) of area cach, installed 1n approved Trames.

Exception: Partitlons and doors meeting the regulrements of b.
above where automatlc sprinklers are provided on both sildes of the

partition.

20-Minute Fire Besistance, Doors Automatic Closing on Smcke

Detection. Sleeplng rooms are separated in accordance with c.

above and the dovors to all bedrcooms gre automatic c¢losing.
Automatlic closling doors are consldered dcceptable if° the doors
have an arrangement that holds them open In a manner such that
they wlll be released by a smoke detector coperated device (e.g.,
magnetic or pneumatlic hold open device] prlor to the passage of
slgnificant smoke from the space of flre origin into the corridor
or from the corrideor inte the protected room. Smoke detectors for
operation of such doors are either lntegral wlth the door closers,
mounted at each door, or operated I'rom a total smoke detector
system covering hoth the room and corridor.

Egress

bgress on All Sleeping Levels

2.

A building shall be consldered as having egress on all sleepling levels
if:
used for sleeping are on a level having an exit door.

{1) the entire bulldling is on a single level, or (2) all guest rooms

Primary Houte. & normal means of egress that may lnvolve lnterlor

or exterior stairs, corridors, doors, or other common means of
movement through and out of & dwelling unit.

(1) Protected. A primary route 1s classed as "Protected™ if
it provides & path of travel to the cutside of the
bullding wilthout traversing any corridor or space
exposed to an unprotected vertlecal openlng. Also, where
the sleeping room 1s above aor below the level of exit
discharge, the primary means ls an cnelosed Interlor

stalrway, an exterior stalrway, or a horlzontal exlst.

(2) Unprotected. A primary route is classed ay
"Unprotected™ if 1t does not meet the requlrements for
"Protected",
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< 2 Remote Routes. The egress capabllity 1s classified as "< 2

Remote Houtes"™ 1f each bedroom does not have access to two routes

leading tc two separate bulilding exit doorways.

(1)

W/Alternative Means. Alternatlve means exist where in

addlition te the primary route there Is one emergency
alternative means of escape for each sleeping room.
This rcute 1lncludes either:

(a) A door or stalrway providing a means of
unobstructed travel to the ocutside of the building
at street or ground level.

{(b) An cutside window 1n the room operable from the
Inside without the use of teoels and providing a
clear opening of not less than 20 inches (50.9 cm)
In height, and 5.7 square feet (.53 square meters)
in area. The bottom of the cpening is not more
than Y44 inches (111.76 centimeters) above the
floor.

Exceptlon: 1t the bedroom has a dgor leading
directly cutside of the building with direet access
to grade, that door is consldered to fulfill the
requirements for both a primary route and alterna-
tive means for that bedroom,

2 Remote Routes. Te¢ meet the requirement for two remote routes,

each bedroom has access to two routes leadlng to two separate
bullding exit doorways.

(1)

{2)

Separated. To meet the requirement for "2 Kemote Houtes
Separated”™, each bedroom must: (1) have access to two
routes leading to two separate buillding exit doorways,
and (2} have at least one route that provides a path of
travel to the outside of the bullding without traversing
any corridor space exposed to unprotected vertilcal
openings or common living spaces (e,g., livingrooms,
kitchens, etc.).

Unseparated. The 2 remote routes do not meet the
regulrements for the classification "Separated”,
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Direct Exit from Each Bedroom. To be credited, each bedroom must

have a door operable by the rcom occupanf(s) that opens directly
to grade wlthout more than one step, or have a ramp to grade, or
have an external porch or landing wlth external stalrs or other
suitable access to grade.

Some bulldings have a non-sleeping occupants' use area on a floor
without any exit to the outside on that tloor, and the bulldinyg
otherwise quallfles to recelve credit for direct exits or for two
remote exits. To receive credlt for direct exlts or for two
remote exits, there must be either & protected egress route or two
remote routes from the occupants' use area.
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Part 2. Evaluating a Large Residential Facility

Fire Safety Evaluation Worksheet for a Jan. 14, 1983
Large Residential Facility

Facility Identification

Evaluator . . Date _—

(Complete one workshaet for each large residential facility, This normally means a capacity for 17 or more
residents.)

First complete Table 1 on page 2. Continue with Table 2 on page 3 and Tables 3 and 4 on page 4. Then return
to this page 1o obtain the Equivalency Conclusions.

TURN TQ NEXT PAGE

PART 2E. EQUIVALENCY CONCLUSIONS
Complete Tables 1-4 before doing this part.

1. [ ] All of the checks an Table 4 are in the “YES™ column. The level of fire safety is at least
equivalent to that prescribed by the Life Satety Code.*

2. [ ] One or more of the checks in Table 4 are in the “NO” column. The level of fire safety is not
shown by this system to be equivalent to that prescribed by the Life Safety Code for large
residential facilities.

* The equivalency covered by this worksheet includes the majority of censiderations covered by the Life
Safety Code. There are a few considerations that are not evaluated by this method. These must be
separately considered. These additional considerations ara covered in the “Facility Fire Safety
Reguirements Worksheet.” One copy of this separata worksheet is to be compietad for eash facility.

Facility Fire Safety Requirements Worksheet

Not Not
Considerations Met Met Applic.

A.  Utilities comply with the provisions of Saction 7-1

B.  Heating, ventilating, and air conditioning equipment
complies with provision of Saection 7-2

C. Elevators, dumbwalters, and vertical conveyars comply
with the provisions of Section 7-4

D. Rubbish chutes, incinerators, and laundry chutes com-
ply with the provisions of Section 7-5

E. Complias with th'e applicable requirements of Chapter 31
{Oparating Features).
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PART 2A DETERMINE SAFETY PARAMETER VALUES — USE TABLE 1
Select and circle the safety value for each safety parameter in Table 1 that best describes the conditions in

the facility. Choose only one value for each of the 11 parameters. If two or more values appear to apply,
choose the one with the lowest point value.

Table 1. Safety Parameter Values — Large Residential Facility

Safely Parameter Parameter Values
1. CONSTRUCTION Combusiibie Moncamhbuslible
BUILDING Type ¥ [ Type ¥ ]| Type I | Type (11| Type IV Type # | Type 1| Type 11 4222
HEIGHT {000) Y1) | 200 211 | 2 | 000) 11 | & Typet
1 STORY =3 Al 0 |=2A ] 0 0 0 e 2
2 STORY =5 & 0 =8 A 1] [ =5 A 2 2
36 STORY =8 JA] =2 |-B jA [i] -2 =8 A 2 2
OVER 6 STORY -0 -4 -10 -2 - -8 g 2
wWhhin BdrmsfSuile or On Exid Routes Elsewhere In Building None, or No
2 HAZARDOUS AHEAS |Double Deficiency | Single Dehaiency | Double Deficiency Single Deficlency | Deflclency
NP - -d{ =78 O =418 3
No Alarm Manual Alarm
3. rlfNRUNJIkL FIRE win F.D, Nalil, wiF,D. Notif,
A O3 2 3
single Stati Interconnected System - Total
ingle Station ota
4. SMOKE DETECTION Intg:? l“;'le Units in Each | wlo Bdrm | Single Station| Interconnected Building
B ALARM s Badraom Suite Bdrm Suite Bdrm Suite
Delectors Datactors Detecions
= 1040 2 2{0E JOE 3 )
5. AUTOMATIC N Bdrms Suites Corrs,, Gommon | Bdrms Suiles, Corrs,, )
one Tolal Bullging
SPRINKLERS Only Spaces Common Spaces
a 20 4 b 8
&. SEPARATION OF Fire ResistanceWalls and Doors — Expectation of Door Closing
SLEEPING ROOMS Inggrzepl‘:te Expectation— Mol High Expectation==High
FROM EXIT ACCESS Smoke Aesisting | 2 Min. | Smoke Resisting| 20 Min. 2& r':’-TrhvBa(;Efs
G G} G} 1G) (e
= =K oK i 2GR 3@C
Single or Multipie Routes
Exposed - - - .
7. EXIT SYSTEM Route Deficient wio Mariz. Horiz, Exit | Smoke Proof Towar | Direct Exi
- - 1] 2 2 &
Maz. Dead End Mo Dead End 364 & Travel Is:
8. EXIT ACCESS ~ 1007 | 35/€100 1> 150¢] 100/-150F [s0L1007 § < 5af
=60)0]| =400 -2 -1 4] 2
9. INTERIOR FIN{SH Flame Spread Ratings
EXIT ROUTES 2755 200 » 358 70 < 24
ROCMSISUITES 5754200075 [>75 8200 |75 1252w 1L 25
) —1 i 1 1 2
Open (or Incamplele Enclosure} Enclosed (H)
10. VERTICAL DPENINGS |Involving § or More Floors]  3-4 Firs. 2 Firs, < 0 Min | 230 Min €1 Hr. 21 Hr,
- 10 -7 -2 -1 ] 1B
Mrchanically Assisted Systems
11. SMOKE CONTROL Nong | Smoke By Floor
' Barriers ta By Zone By Rm/Buite
wig Parl, wiParl,
1] 2 2 k| 3 4
NOTES:
A-Use {=1x helght in stories) it building is fully shgathad with plaster, gypsum board or similar materlals.
B-gse { 1l parameter 1is based on Type V0OD), Type 11(200), o Type JI{D00Y, if Note A does not apply, and if paremeler § is
4
G-Use { ) if parameter 1 is hased on Type Vi000) Type (200}, or Type 11D
O-use | }if parameter 7 (3 =6,
E-Use{ )i parameter & is based on “None or Incomplete”, or “Walls or Doors” are < 20 min. and parameter 5 la £ 4.
F-Use [ | for levels &, B, and C if parameter T = 4 and building height is 53 stories,
G-RAate separation sl
& 20 Minules {or actunl raing il greater) it parameter 5 2 8,
& Smoke resisting it parameter 1 s hased on Type V (000K Type I (200K or Type [1000), i building is not lutly sheathad pet
Note A, and if parameter b & 4,
H-Use ¢ in 1 story buildings.
| - Interconnacied system covars corrldora & common spaces plus indicated bedroom or suite detectars.
J-Use { }if parameter 5 is 2 B.
K-User{ ) in faciities where each bedroomisuite has occupant controlled personal security access 10cks.,
L-Use | | it separations belween bedrooms/suites alsc meet criteria,
NP-rigt permitted —systam not usahle while this condition exiats.
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PART 2B. COMPUTE INDIVIDUAL SAFETY EVALUATIONS — USE TABLE 2. Jan. 15, 1983
1. Transfer each of the 11 circled safety parameter values on Table 1 to every unshaded block in the line with
the corresponding safaty parameter in Table 2. Where the block is indicated (+ 2) enter only one-half the

value shown In Table 1.
2. Add the four columns, kesping In mind that any negative numbers deduct.

3. Transfer the resulting values for Si, Sz, Ss, and S. on page 4 of this worksheet,.

Table 2. Individual Safety Evaluations

GENERAL FIRE
SAFETY PARAMETER FIRE CONTROL | EGRESS PROVIDED | REFUGE PROVIDED | SAFETY PROVIDED

$1) (S4)

. CONSTRUCTION

. HAZARDOUS AREAS

3. MANUAL FIRE ALARM | =2

4. SMOKE DETECTION

& ALARM +2 +2
5. AUTOMATIC ) .

SPRINKLERS 32 [+2A
6. SEPARATION OF )

SLEEPING ROOMS +

1. EXIT SYSTEM

8. EXIT ACCESS

9. INTERIOR FINISH

10. VERTICAL OPENINGS +2

1. SMOKE CONTROL

TOTAL Sz = 83 = 54:

NOTE: A - Use full vaiue if Safety Parameter 1 is based on Type V (000], Type Il (200) or
Type Il [000) construction. Divide by 2 (+2) in all other cases.
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PART 2C. DETERMINE MANDATORY REQUIREMENTS — USE TABLE 3. Jan. 4, 1983

1. Use tha Level of Requirements Based on Evacuation Capability (see Worksheet 2D in Appendix B) to setect
the proper row of Table 3, Gircle the appropriate values.

5 Transfer the circled values from Tabie 3 to the bianks marked 5, S, $,.and S in Table 4.

Table 3. Mandatory Requirements

Level E :i"‘:,i:' Control Egress Refuge Geg:r&lt Fire
of Nonborar | Requirement | Requirement | Requirement Requiren);ent
Requirements! Recidents (Sa) {Sp) (S¢) (Sq)
A 1-2 Story _(_30 0.5 5.0 -1.0 3.0
B 1 Story £ 30 35 6.0 2.0 6.0
2 Story < 30 25 6.0 1.0 5.0
1 Story  * 35 8.0 4.0 8.0
c 2 Story  * 25 8.0 3.0 7.0
3-6 Story " 4.5 8.0 5.0 9.0
>6 Story  * 6.5 8.0 7.0 11.0
D 21 Story  ~ 8.0 9.5 a.0 13.0

*Unlimited number of residents.

Part 2D. EQUIVALENCY EVALUATION
1. Parform the indicated subtractions in Table 4. Enter the differences in the appropriate answer blocks.

2 For each row check “YES” if the value in the answer block is zero or greater. Check “NO" if the value in
the answer block is a negative number.

Table 4. Equivalency Evaluation YES | NO
Control Required S %
ontro , equire
Provided ®,)  minus Control (8,) 20 —_ —
R Sz SD
Eqress s (89 minus RS @) 20 - = :
Sa Sc
ge, e mees B s 3o | o[ =
General Required S, 8,
Fire (5, minus Gen. Fire IS, 20 _
Safety Safety - =

Return to page (1) of this form.

-136-



(LARCE)
GLOSSARY FOK WORKSHEET FOR EVALUATING A LARGE KESIDENTIAL FACILITY

This glossary 1s provlded to assist in completing the Fipre Safety Evaluation
Worksheets for determining the suitablility of large residences to house board and
care homes, The instructions for the mechanisms ol completing the worksheet are
included In the worksheet itself. They are not repeated 1n thils glossary. Thils
glossary provides expanded discussion and definitions for the various items 1n the
worksheet to asslst the user when guestlons of definition or interpretation arise.
To the maximum extent posslible, the glossary does not repeat the definltions already
existing in the Life Safety Code but rather references the appropriate paragraph in
Chapters 1-31 of the 1981 Life Safety Code,

Areas of Application

The entlre residence 1z evaluated on a single worksheet to the degree lndicated
on each item on the worksheet. However, spaces that are not used for living units,
in direct utility or maintenance support of the 1living units, provided for resident
use, or in any way involved in resident emergency epress may be omlitted from the
calculation when such space i3 separated from all of the resident and resident
support spaces by two hour fire resistive construction (including any bullding
members that support the resident areas and emergency egress routes and with fire
doors 1n any communicating opening). In such case, however, any approprlate charges
under Parameter 2, hazardous Areas 1in Table 1 shall be charged. Also the assignment
of values for Parameters 3, Manual Alarms; 7, Exit System; and 8, Exit Access; shall

not consider conditicons in uncccupled spaces Lhat do not invelve any egress paths.

NOTE: Zonlng of buildings 1s permitted and Ilndivldual zones may have different
combinations of safety features and different Levels of Requirements. Such zonlng
shall, however, be limlited to considerations of differences in parameters 6, 7, and
B covering eoxits and separatlon of slecepling arecas. Zoning shall be by separate
tlre/smocke zones., A Pire/smcke mone 1s a portlon of the bullding separated from all
other portions of the building by building construetion having at least one hour
ire resistance and/cor smoke partitions, with 20 minute t'ire resistance, conforming
to the reguirements of section 6-3 of the Life 3Safety Code for Smoke Barriers.
Zoning of the facllity 1s also permitted In non-flre reslistive sprinklered builldings
provided the construction separating one zonc from ancther is scund and smoke

rasisting.
Maintenance

All protection systems, regquirements, arrangements and procedures shall be
malntained in a dependable operating condition, and a sufficient state of rcadincss,

and shall be uscd 1In such a manner that the intended safety function or hazard con-
stralnt is not impaired. Otherwise, they shall receive no credit in the evaluation.
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Salety Parameter Table (Heneral Discussion)

The safety parameters are a measure of those bullding factors that bearp upon or
conftribute fo the safety of those persons who may be in the buillding at the time of
a fire.

Fach of the safety parameters 1s to be analyzed, and the safety value for cach
parameter that best describes the conditleon In the building is te be identified,
Only one value for each of the parameters 1s to be chosen. TIf two or more appear to
apply, the one with the lowest peint value shall be used.

1. Constructlion

Constructlon types are defined by the fire resistance and combustibility of
load bearing framing members, floor construction, and reof construction in
accordance with Flgure C~2 which 1s taken from NFPA 220~1979, Standard Types of
Bullding Consiructlon.

Table 3 Fire Resistance Requirements for Type I through Type V Construction

Type 1 Type 11 . Type I1I Type IV Type V
445 332 212 111 000 211 200 IHH 111 000
EXTERIOR BEARING WALLS — [~ L~
Supporting more than one foor,
columns or other bearing walls 4 3 2 1 o 2 2 2 1 1 [
Supporting on¢ flporonly . ., . ., . 4 3 2 1 o 2 2 2 I i
Supporting a roof only . . . . . . 4 3 1 1 o1 2 2 2 7 LA o
INTERIOR BEARING WALLS — |~ -l
Supporting more than on¢ floor, /
columns or ot!ﬁcr beatiing walls . 4 3 2 1 D 1.~ 2 1] /0/
Supporting ene flooronly . . . | . 3 2 2 1 1} 1 1 1 [
Supporting a roof only . . . . . . 3 2 1 1 % /o/ 1 61/ -0
COLUMNS — o / [~ =
Supporting more than one floor, A 1 -~
aring walls ot other columns 4 3 2 1 0 171 ~0 H~| /1 0 -
Supporting one floor only . . . . | 3 2 2 1 0 1 1 /H‘ 1 1.7 0
Supporting a roofonly . . . . . . 3 2 1 1 0 | -1 | AT BT L1 //0/
BEAMS, GIRDERS, TRUSSES & g -
. ARCHES — - / ? -~
upporting more than onc foor, -~
bearing walls or columns . . . , | 4 3 2 1 o 1//0/ H’//l//ﬂ
Supporting one ficor only R 2 2 1 [ e U gl HE 17 1L 0o
Supporting a roof only N 2 1 1 o [ 70" w17 Lo
FLOOR CONSTRUCTION 3 2 2 1 o | 70 w7 v Lo
ROOF CONSTRUCTION : | | o1 1 o [ 170 4 1" L7
EXTERIOR NONBEARINGWALLS| oo [ o [ o [ oo | o [ o7 ] -of // o[ o0 L0

[ ~~~") Thase members listed that are permitted to be of approved combustible material.

1 Hequlrements for flre resistance of exterior walls, the provision of spandrel wall
sectlions, and the limltatlon or protectlon of wall cpenlngs are not related to
construction type. These items are covered in other parawmeters as appropriate.

2 WH" indicates heavy timber members see NFPA 220 for rcqulrements,
Flgure C-2. TFire Resistance Requirements for Type I through Type V Construction

Reprinted wilth permlssion from NFPA 220-197%9, Standard on Types of Bullding Construe-
tion, Copyright 1979, National Flre Protection assoclation, Quincy, MA 02269. This
reprinted materlal 1s not the complete and official position of the NFPA on the
referenced subject, which 1s represcnted only by the standard in i1ts entirety.
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Where the facility includes additions or connected structures of different

constructlon, the ratlng and classiflcation of the structure shall be
based on (a) separate bulldings if a two hour or greater fire resistlve
separation exists between the portions of the bullding, or (b) the lower
safety parameter point score 1lnvolved If such a separation does not exist.

The story used to determine the parameter value ls the highest story used
for sleeping purposes. Story height 1s based on stories starting with the
grade floor or the lowest floor used for sleeplng purposes, whichever
indlcates the greater number of stories.

The exception to Life Safety Code Sectlon 13-1.6.3, stating conditilcns
under which Type I and Type Il construction may have combustible roofing
systems, applies.

The sat'ety parameter values for Type V(000), Type 11I(200) and Type
II(000) recelve a higher parameter credit if the building is fully
sheathed. This credit is to be given i1f all portions of the bearing
walleg, bearing partitions, floor construction, and roofs (or a roof/loft
system IF the space above the highest celling 1s 1naccessible and elther
ls provided with draft stops or other barriers on 30 foot gpacing or is
provided with heat or smoke actuated fire detectors that will sound the
building fire alarm), and all columns, beams, glrders, trusses, or simllar
bearing members elther have an inherent fire resistance or are sheathed,
encased, or otherwlse treated, to provide approximately 20-minutes or
greater fire resistance. Bulldings fully sheathed with sound lath and
plaster, gypsum board, or eguivalent sheathing, are considered to meet the
criteria for this note.

Hazardous Areas

The assignment of charges for hazardous areas is a four-step process.

Step 1. Identify Hazardous Areas. A hazardous area is any space or
compartment that contalns a storage or other actlivity that is not a part

of normal living space arrangements and possesses the potential of
producing a fully involved fire. A list of typlecal hazaprdous areas is
listed under the heading, Exposure, in Figure C-3.

Step 2. Determine the Level of Hagard. There are two levels of hazard as
follows:

&. Structurally Endangering. A hazardous area with sufficient Flre
or explosion potentlal to defeat the basic Integrity of the
bullding framing as defined 1ln Parameter 1.
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b. Not Structurally Endangering. A hazardous area with sufficlent

fire potentlal to bulld to full involvement and present a danger
of propagatlng through cpenlngs or wall partitlons but not
possesslng sufficient total potentlial to endanger the structural
framing or floor decklng as deflned in Parameter 1.

Flgure C-3 provides an analysls of typlcal types of hazardous arcas
relative to inherent potential structural danger to different classes of

structural systems.

Step 3. Determine the Flre Frotection Provided

The parameter value for hazardous aread ls based on the presence or
absence of the flre protection necessary to contrel or conflne the hazard,
Two different types of flre protection are consldered. The first conslsts
of automatlc sprinklers or other approprlate extingulshlng system covering
the entire hazard.®* The scecond 1s a complete flre reslstlve enclosure
suffleient to exceed the potentlal of the flre load 1lnvolved. The enclo-
sure lncludes the separation of the hazardous area rom any bearling
members; partitions separating the hazardous area [rom all olher spaces;
and doors to the space.

Any hazardous space that has elther of these protection systems is c¢lassl-
fied as having single protection. Any hazardous space that 1s both fully
enclosed, as described above, and sprinklered 1s classified as having
both, i.e., double level pretection., 0On this basls, any harardous arca
with a fuel load that has the potentlal of overwhelmlng the avallabvle
structural capabllity would, a3 a minlmum, have & single deflclency as
determined in Step 4 below.

Step 4. Determine Degree of Def'iclency and Asslgn Parameter Values

The parameter value is flnally determlned on the basis of the degree of
deficlency that the hazardous area has In terms of the level of protectiaon

needed.

Fligure C-4 provides a matrix type table to assist in determining degree of
deficlency to be assessed,

In some situatlions, the bullding will econtain more than one hazardous area
with the same or with differing levels of defilclency. The charge 1s hbased

on the slngle most serious charge For hazardous area found.

¥The credit for sprinkleprs 1s not to be given unless the hasardous area is separated
from any living unit or the egress route by reasonably smoke resisting partitions
and doors.
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Manual Fire Alarm

a. None. There 15 n¢ manual flre alarm system, or the system 1s
incomplete and does not meet the requirements necessary for a

higher scored category.

b. W/0 F,D. Notif. There is a manual fire alarm system whilch meets
the requirements of Section 7-6 and has the following features:

{1} Sounding devices are of such character and soc located
as to alert all occupants of the bulldlng or sectlon
thereof endangered by fire.

{2} A manual flre alarm station is provided at the maln
desk or other convenient central control point under

contlinuous supervision of responsible staff.

Exception 1. Level A, B, or C facllities where each occupant
room has & direct exlt to the cutslde of the building and the
building 1s three or less stories 1in height.

Exception 2. In Level A, B, or C facilitles addlticnal manual
alarms (as specified ln Section 7=6) may be omltted where there
are othepr effective means (such as complete automatic sprinkler
or automatic flre detection systems) for notiflicatlon of fire.

c. W/ F.D. Notif. There 1s a manual {ire alarm system which

complies with the requirements of b, above, and, I1n addition,
automatically transmits a signal to the fire department which 1s
legally committed te serve the areas 1n which the bullding is
located, through a direct connection, an approved central
station, or through other means acceptable to the authority
having Jjurisdictlon, Credlt can be glven for fire department
connection in bulldings seven stories or more 1n helght only if
an annunclator panel, which indlcates the locatlion of the fire by
floor, 1s provided.

smoke Detectlon and Alarm

All references to detectors hereln refer to smoke detectors. No credlt is
glven for thermal detectors in habitable spaces except as specifically
noted below., Heat detectors can be credited in uninhabitable spaces where
amblent temperatures can be expected to exceed 120° Fahrenheit (49°C) or
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fall below 0° Fahrenheit (-18°C) (such as unfinished attics or cocklofts)
as long as separatlon from inhabited spaces 1ls at least 20 mlnutes. The

categories under thils parameter are as follows:

a.

Neone. There are no detectors or those that are present do not

meet the requirements for a higher scored category.

Single Station, Bedrooms. fThere is one slngle statlon detector

(sounds the alarm only at the responding detecter) in each bed-
room or sleeping room.

Interconnected Systems. Interconnected systems are those systems

where the operaticn of any detector sounds alarm devlces that
alert all of the cccupants. The alarm soundlng device may be on
other interconnected detectors or may be other separate alarm
devices. Where the systems are of the total bullding variety,
the credit can be gilven only 1f the system Includes manual fire
alarm features or the bullding has a manual fire alarm system and
the operation of the detection system sounds the manual fire
alarm as though a fire alarm box on that fleor had been operated.

(1) Corridors and Common Spaces Without BR/Sulte Detectors.
To meet the requirements for smoke detector coverage of

corridors and common spaces, such spaces shall bhe
provided with smoke detector 1nstallations in accor-
dance with NFPA 72E-1982, Automatic Fire Detectors.

Exceptlon 1: Common spaces provided with automatlc
sprinkler systems.

Exception 2: Cecrridors and other spaces open to corrl-
dors when all of the following conditlions exlst:

(a) the corridors are under continual direct chserva-
tion by staff during all times resldents are 1n the
bullding; (b) the level of observation equals or
exceeds that normally provided by staft at nursing
stations in hospltals; and (¢} the corridor is not
separated from the polnt of observatlon.by doors which
may be closed.

Exception 3: Unenclosed corrlders; a corridor,
balcony, colonnade, or other arrangement where one side
along the long dimension of the passageway is fully or
extensively open to the exterior at all tlmes.
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(2} Corridors and Common Spaces with Single Station

BR/Suilte Detectors. There 1s one single station
detector in each bedreoom plus interconnected detectors
in corriders and common spaces spaced as descrlbed In
(1) above.

{3) Corridcors and Common S3paces with Interconnected

BE/Suite Detectors. Same as (2) above except

bedroom/éuite detectors are Interconnected with
corridor/common space detectors. In buildings in which
FParameter 1 is based on a construction where all the
members have a fire resistance rating of at least 20
minutes or more, a system as described in (2) above
whlch has in addition a thermal detector in each
bedroom/sulte connected to the building fire alarm
system may be c¢redited 1n this category.

(4) Total Building Systems. This system includes detector
locatlons in every bedroom throughout and also provides

detector coverage throughout al11 corridors, comnon
gepaces, and harardous areas.

Automatic Sprinkilers

Where an automatlic sprinkler system 1s installed, elther for total or

partial bullding coverage, the system is 1n accordance with the require-
ments of NFPA Booklet No. 13-1980, Installation of Sprinkler Systems,

H.

None, No credit is glven 1f there are no sprinklers opr if
sprinklers, though present, are not suffieclent to qualify for one
of the other categorles llsted herein.

Nete: Any space that 1s te be credilted as belng protected by
automatic sprinklers that abuts a hazardous area which is Jjudged
deficient in accordance with Parameter 2 (Hazardous Area), will
et be considered as sprilnkler protected unless that hazardous
area is alse sprinkler protected.

Bedrooms/Suites Only. All bedrooms/sultes have sprinkler protec-
tion.

Corriders and Common Spaces. Sprinkler protectlon covers all of

the corrldors and publle spaces that separate, directly expose,
or are in the egress path from the bedrooms/suiltes {except lire
reslstive enclosed non-combustible stalrwells). Sprinklers are
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installed in corrildcors along the ceiling, and, iIn additlon, one
sprinkler head 1s Installed opposite the center of and inside any

bedroom door copening onto the corrldor.

Bedrooms/Suites, Corridor and Common Space. Meets the combined

requlrements for b and ¢ above, and 18 egqulpped wlth an automatiec
alarm Initliating devlice that willl activate the bullding manual

f'ire alarm system or an alternate evacuation alarm.

Total. The building 1s totally sprinkler prctected in accordance

with Section 7-7 of the Life Safety Code and is equipped with an
automatle alarm initlating device that will activate the bullding
manual fire alarm system or an alternate evacuatlion alarm.

Separation of Sleeping Rooma from Ex1t Access

(LARGE)

Separation of sleeping rooms from exit access is based on the wall parti-

tions making the separatliecn and the protection of the openings in those

partitions.

The charge for none or incomplete is assessed in any case where the sepa-

ration of' sleeping rocoms from exlt access 1s ilnsufficlent to meet any of

the other classifications in thls parameter.

Expectation-High. High expectation of door closing {(or belng

closed at time of fire) is considered as met under any of the
Tfellowing conditions:

(1) Such doors are provided with automatic closing release

mechanisms actuated by smoke detectors.

(2] Doors are provided with traditional self-closing mecha-
nisms and have occupent controlled locks such that
access 1s normally (other than emergency) restricted to

the eoccupants or staff personnel.

{3} Doors do not have any automatic c¢losing mechanisms but
one of the followling condltions exlsts.

{(a) The corridors involved are under continual direct
observatlon by staff durlng all times resldents
are 1n the facility. The level olf observatlon
equals or exceeds that provided by staff at
nursing stations in hospitals.
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{(b) The corrldors invelved are not under continual

direct observatlion by staff but the building (or
zone) involved 18 provided with a smoke detection
and alarm system that covers the corridors, commeon
spaces, and bedrooms. The alarm system is sc
arranged as to glve immedliate alarm foc all the
coccupants and to staff avallable to respond.

{c) The bullding 1s provided with a complete automatic
sprinkler system,

smoke—-Reslsting. Sleeping rooms are separated from corridors or

other commeon spaces by walls, partlitions, or other construction
that resist the passage of smoke. There are no louvers, transfer
grilis, operable transoms, or other alr passages penetrating the
wall except properly 1lnstalled heatlng and utility installations.
Vision panels may be instelled without respect to glass type or
size,.

Doors, inh walls or partitlons that separate sleeping rooms from
carrldors or other common spaces, resist the passage of smoke and
are provlided with latches or other mechanlsms sultable for
keepling the doors tightly closed. Vision panels may be installed
without respect to glass type or slve.

20 Minutes. Sleeplng rooms are separated from corridors or other

common spaces by walls orf partlitions, meetlng the reguirements of
b, above, which have at least a 20-minute fire realstance rating.
This rating will be considered achieved 1f the fire resistance
rating 1s demonstrated by acceptable tests or iff the walls or
partitlons are sheathed on both sldes with lath and plaster,
gypsum board, or equlvalent sheathling. Any vilsion panels are of
wired glass, not exceeding 1,296 square inches (0.84 sq. m,) of
area each, Installed 1n approved frames.

The doors meet the requirements of b, above, and have at least a
20-minute filre protection rating. Doors wlll be consldered as
having such a flre protection ratlng 1f they are 1-3/4 inch (4.45
cm) seolld core wood constructlon or any other arrangement of
equal or greater stability and fire integrity. The thermal insu-
latlon capability of the deoor i1s not conslidered. Hollow sheet
steel doors are considered to meet the 20-minute fire protection
rating reguirement. Any vision panels are of wired glass, not
exceeding 1,296 sg. in. (0.84 sg. m.) of area each, Installed 1n
approved frames.
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Exception: The separation meets the requlrements of b, above,
and automatle sprinklers are provided on both sides of the parti-
tlion.

1-Hour Walls, 20-Minute Doors. &Sleeping rooms are separated from

corridors or other common spaces by walls or partitions and doors
meeting the regquirements of ¢, above, and the walls and parti-
tions have at least a l1-hour fire resistarce rating.

Exception 1: Doors meeting the regquirements of b, above, and
automatic sprinklers are provided on hoth sldes of the door.

Exception 2: In existing Level D facllities only, exlstling walls
that are of scound constructlion meetlnyg or exceedlng the require-

ments of ¢, above.

Fxit System

Exlt systems are the paths of travel from the facility to the outslde.

For the purpeses of thils parameter, however, only those exit routes used
In f'ire drills shall be credlted.

single Houte. A slngle route exists when the occupants of any

sleeping room do not have elther a direct exit as defined in h,

below, or multiple rcutes as deflned in ¢, below.

Exposed Houte. A route 1s classified as exposed 1f a sepment of

that route is the only avallable route from one or more sleeping
rooms and that segment is not separated from all other spaces by
walls and doors that equal the separation credited in Parameter
6, Separation of Sleeping Kooms from Exit Access.

Exception 1: Hooms or spaces provided with an automatic

sprinkler system,

Exception 2: Rooms or spaces where both:

(1) the room or space 1s provided with a smoke detection
and alarm system connected to actlvate the bullding
fire alarm system, and

(2) the furnishings, finishes, and furniture, in combina-—
tion with all other combustibles within the room or
space, are of such mlnimum quantlity and are so¢ arranged
that a fully developed fire 1s unllkely to occur.
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Multiple Routes. Multiple routes exist when the occupants of any

sleeping room have either from the sleeplng room or through
access in a corrldor adjacent to the sleeplng room, a choice of
two separate exit routes tou the ocutslde,

Note: In order to qualify for multiple routes, at least one
route must gualify as unexposed.

Deflclent. The system of multiple routes 1s deficlent if any
requlred portilon of that system fails to meet any of the appli-
cable ecritecria in Chapter 5 of the Life Salfety Code.

Wlthout Horizontal Exlts (W/0 Horiz.). An egress system is based
on thils charge it there are multiple routes that are not deli-

clent but the arrangement does not include a horizontal exlt as
defined belew or have acceptable direct exit freom each sleeping

roem a8 defined below.

lorizontal Exit. The presence of a slngle horizontal exit

(meeting the criteria in Sectilon £-2.4) on each floor containing
sleeplng rooms 1s sufficlent to meet this requirement provided
that the space created is of sufficlent size to provide at least
& sq. ft, of accessible space for all of the potentilal caccupants
already present 1n such space or evacuatling to it,.

Smoke FProof Towers, Credit for a smoke proof tower mey be glven

if" either the stalrway so designated meets the requirements of
Seection 5-2.3 ror a smoke proofl tower, or has an acceptable
designed smcke pressurization system malntainlng a positive
pressure In the stalrwell suffielent %o prevent 1lntolerable
contamination of the stalrwell by asmoke or other fire effects.,
Te recelve the credit for smoke proof towers, all exit stairs
credited in Parameters 7 (Exit System) and 8 (Exlt Access) mustl
meet the smoke proof tower reyulrements,

Direct Exits. "o be credited with direct exits, each sleeping
room shall have within that unit a door that opens to the

exterior at grade, or onto an unenclosed exterior balcony with
direct access to an exterior exit or smcke proof tower. The
credlt for direct exits 1s applicable even 1f there are no other
exit routes from the inveolved living unit and if the following
apply: (1) the opening is dlrectly onto a grade; and (2) the
exIt 1s located so that any person egressing can move directly
away from the bullding without further exposure.
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Note: fhils parameter does not cover the charges for the dead end condli-
tions, travel dlstance, lnterior finish in the exlts or exit access
routes, or encleosure of stalrways cr othepr exit routes that pass from
floocp to floor. These elements are separately covered in Parameters 8,
Exit Access; 9, Interior Finish; and 10, Vertical Openlngs.

Exlt Access

a. Dead End(s). Charges are assessed if dead end travel from any
bedroom exceeds 35 feet (10.6Tm). The dead end travel distance
1s the measured dlstance from the centerline of the doorway
exiting the bedroom to the nearest point where a person has a
choice of two directlons or routes of egress. The maxlimum dead

end 1s the maximum such distance.

b. 'No Dead End » 35' & Travel i1s;. To be credited for thils classl-
ficatlion, the exit access must have no dead end (as deflned under
a) greater than 35 feet (10.67m). The level of credit 1s based
on the shoprtest travel distance from each bedroom to an enclosed

interior stairway, the cutside of the bullding, a horlzontal
exlt, or a smoke barrier. The length of travel from the bedroom
wlth the longest route 1s used.

Interlor Finish

Interior finish on walls, ceilings, and floors 1s as deflned iIn Sectlon
6-5.

Only floor ecoverings in the exlt and exit access system are consldered.
For purposes of assigning numerical values 1n Table 1 of the Worksheet,
these floor coverings are considered as having a flame spead <25 1if they
meet the requirements for Class II and as >75 otherwlse.

Exception 1: Previously installed floor coverings, subject to the
approval of the authority having Jurisdictlon.

Fxception 2: Expesed portions of structural members complylng with the
requirements ot Type IV (2HH) constructlion may be permlitted.

No consideration 1s included in the Safety Parameter Value for any finish
with a flame spread rating greater than 200 or for any material not
rationally measured by the A3TM EBH Test. Meterials not ratlonally
measured include: foam plastics, asphalt impregnated paper, and/or
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materials capable of inducing extreme rates of fire growth and rapld

lashover. In any case where these materials are Involved, the resultant
risk 1s c¢onsidered beyond the capaclty of thls evaluatlon system and will
requlire Indivldual azppraisal.

Note: 1/4 inch or thlcker plywood can be considered as having a flame

spread of 200 or less.

Vertlical Openings.

These values apply to vertlcal openlngs and penetrations including exit
stairways, ramps, and any other vertical exits, pipeshafts, ventilation
shafts, duct penetrations and laundry and incinerator chutes. The charge
for vertlcal openlngs shall be based on the presence or lack of enclosure
and the fire resistance of the enclosure 1f present.

a. QOpen (Or Incemplete) Enclesure. A vertical cpening or penetra-

tion is classified as open if it does not meet the c¢riteria for
"Enclosed" in b, below. Thils inecludes only openings that are:
{a) unenclosed; (b} partially enclosed but do not have doorsd;
{c¢) partially enclosed but have openings other than doorways;
(d) otherwlse unable to resist the passage of smoke; and

() enclosed with cloth, paper, or simllar materials wlthout any
sustalned fire stopplng capabilities.

b. Enclosed. A vertical opening or penetration 1s classified as
enclosed if 1t is enclosed in accordance wilth 6-2.2.3.1 or other-
wlse satisfies the reguirements of Seetlion 2-9.

Exceptlion 1: Unprotected vertical openings connecting not more
than three floors, used only for board and care home purposes, in
accordarice with the condltions of 6-2.2.3.1.

Exception 2: An atrium In accordance wlth 6-2,2.3.1.

Exceptlion 3: A bullding with a complete approved automatic
sprinkler system in accordance with Sectlon 7-7, where every
resident use area has direct access to an exterior exit without
passing through any public corridor.

Exception 4: One-story stairs that connect two levels wlthin a
single dwelling unit, resident room or suite located above the
level of exit discharke.
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The subeclassifications under the classificatlon "Open”™ refer to

the number of floors that are cxpesed.

The subclassifications under the classification "Enclosed" refer
to the level of t'ire resistance of the enclosure,

If a shaft other than a credited exlt route {(1.e., credited as
one of the multiple routes required in Parameter 7 or 1n deterp-
mining travel distance 1In Parameter 8) is enclosed on all floors
but one and this results 1n an unprotected openlng between that
shaft't, and ene and only one Floor, the parameter value assigned
to that shaft shall be 0. If a credited egress route 1s
centained in that shaf't, the parameter value shall be =2.

Smoke Control

Smoke control definitlons are as follows:

No Control. There are no smoke barriers {(or horiszontal exits) on

the floor, the floor is not served by a smoke proof stair tower,
and there are ne mechanically assisted smoke control systems
serving the floor.

Smoke Partitions. Smecke partitions consist of installations

confoerming to the requlrements of Section €-3 and are provided to
divide all sleeping room floors into at least two sections.

Smoke dampers are not required. TEach sectlion has suff'icient
corrldor or other sccessible space to provide a minimum of 6 sg.
ft. (.557 sq. m.) per resident for each resident on the floor.
Occupants on each side of the smoke barrier have access to an
exit without passing through the smoke barrier.

Mechanically Assisted Systems = By Floors. Mechanlcally assisted

smoke contrel on & corridor basis 1s a system 1nitlated by a
method of smoke detection that willl assure operatlon of the smoke
control system before significant smoke has entered intso the
corrldor involved. The mechanism must be capable of pressurizing
the corridor sufficlently %o prevent smoke from the room/sulte or
space of origin from entering the corrildor through the entire
course of the fire. 3uch a system must be able tc hold back the
smoke through the expected maximum severlty of the fire. It must
also be capable of evacuating smoke from the corridor on the
presumptlon that the emergency evacuation procedures and other
activities involving the opening and closing of doors will cause
cccasional brief pericds of overpowering the smoke control
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system. This willl result in the movement of" the smoke from the
fire area into the corridor. The evacuation of the smoke would
normally be accompllshed by havlng an exhaust fan from the
corridor of lower capaclty than the fan supplying alr for
pressurization. The net pressurization force would occur from
the effect of the pressurizing fan minus the effect of the
removal or purging fans. The carridor’'s pressurlzing system may
involve early warning smoke detectlon, automatic closing of all
room/sulte docors, and/or sppinklered protection. Where these
additional protection devices are provided in order tc effect
such a smoke control system, the individual credits for each of
the involved protection devices are in addition to the credits

lor the smoke control systen.

Mechanically Assisted Systems - By Zone. Mechanically assisted

smoke control on a zone basis must Include a smcke partition {or
a horizontal exit) supported by a mechanism of automatlc control
fans, smoke vent shafts, or a combination thereof to provide a
pressure differential that will assist 1in confinlng smoke to the
compartment of origin. Fans used may be speeclial smoke control
fans or special adjustments of the normal building air movement
fans.

Mechanlecally Assisted Systems - By Room/Sulte. Mechanlecally

asslsted smoke control on a room/suite basis 1Is a system so
designed as to provide a mechanism of automatically controlled
tans, smoke vent shafte, or combinatlon thereof Lo insure a posi-
tive pressure diff'erential that will prevent intrusion of smoke
into any reoem/suite not inveolved in fire. On this basls, the
rooms will have a pressure differential higher than the corridor
and higher than any room where fire has been detected. Such
systems must be so arranged thal there is detection in each
room/sulte that will prevent a room that 1s invelved In fire from
becoming positively pressurized.






Part 3. Suitability of an Apartment Building
to House a Small Dwelling Unit

Fire Safety Evaluation Worksheet for an Jan. 14, 1983
Apartment Building used to House a
Board and Care Home

Building ldentification . .
Evatuator__ Date

(Complete one worksheet for each apartment house containing one or more apartment units housing a board
and care home.)

First complete Table 1 on page 2. Continue with Table 2 on page 3 and Tables 3 and 4 on page 4. Then return
to this page to obtain the Equivalency Conclusions.

TURN TO NEXT PAGE

PART 3E. EQUIVALENCY CONGCLUSIONS
Complete Tables 1-4 hefore doing this part.

1. { ) All ot the checks in Table 4 are in the “YES" cotumn. The level of fire safety is at least equivalent
to that prescribed by the Life Safety Code.*

2. ()} Oneormore of the checks in Table 4 are in the "NQ” calumn. The level of fire safety is nol shown
by this system to be equivalent to that prescribed by the Life Safety Code for apartments.

* The equivalency covered by this worksheet in¢cludes the majority of considerations covered by the Life
Bafety Code. There are a few considerations that are not evaluated by this mathod. These must be
separately considered. These additional considerations are coverad in the “Facility Fire Safety
Requirements Worksheet."” One copy of this worksheet is to be completed for each facility.

Facility Fire Safety Requirements Worksheet

Not Not
Considerations Met Met Applic.

A. Utilities comply with the provisions of Section 7-1

B.  Heating, ventilating, and air condilioning equipment
comply with provisions of Section 7-2

C. Elevators, dumbwaiters, and vertical conveyors comply
with the provisions of Section 7-4

D. Rubbish chutes, incinerators, and laundry chutes com-
ply with the provisions of Sectign 7-5
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PART 3A. DETERMINE SAFETY PARAMETER VALUES — USE TABLE1

July 20, 1982

Select and clrcle the safety value for each safety parameter in Table 1 that best describes the conditiens in
the facility. Choose only ons value for each of the parameters. If two or more values appear to apply, choose
the ona with the lowest point value.

Table 1. Safety Parameter Values — Apartment Building

SAFETY PARAMETER PARAMETER VALUES NOTES:
1. CONSTRUCTION Combusible Noncombustie s et it
}B{E:Eﬂm Tey | twpev | Troem } Typel | Toew | Tywet | Tyen | Type 222 mﬂ“""‘ boded or simiar
{000 i {200) 211 (2HH) 1000 m £ Type 1
1 STORY -2 A 0 -2 & 0 0 0 5 ) B- :Tummlﬂsm
Z 5TORY —B_JA 1 —&( A 0 ] =5 1A 2 2 Type MO, it Note A doss not
35 STURY ~B 1A =2 - A ] =2 ~B 1A 2 2 apohy, wd i poeametir & <4,
{VER £ STOAY —10 DUU-;LE -1 -2 — -4 -3 0 - 2 e b it s bsed
2. HAZARDOUS ] NONE OR N on Type VIR, Typee INZDO, or
AREAS 0U DEFICIENCY DEFICIENCY DEFICIENCY Type IX00RD.
{outside BEC D— sz { ) il paremetsr 7 =5,
home units} =4-7B,G 041G 0
E— Use [ ) if paramwner 6 s baved
"None o Incompits”,
3. MANUAL FIRE Ko MANUAL ALARM ok or Dot el i
ALARM ALARM 1 o ro £.0. OTIF, | wy £.00 NaTIE. wnd parameter § 5
D 2 7 F =220 minules in e3sing hukding.
SINGLE STATION INTERCONNECTED SYSTEM G ise { 11 hezmrdous prea & on
4 SMOKE DETECTION LIVING UNITS ONLY TOTAL it routs of in rafuge 3100 1an-
§ ALARM NONE LORRS. & | CORRS., COMMON g grous hame it
. COMMON | SPACES & LIVING BINLDING
(:utsudznl_agc SINGLE LEVEL | EVERY LEVEL | “0hr INITS Hm Uso 0 it 1 sy b,
Qfme uni _
-4 D 2I0E JME 4 6 I- mta; Lal_mmmmm
5 AUTOMATIC NONE | GCRRS. PUBLIC | LIVING UNITS | CORRS., HAB. & | TODTAL
?mﬁlégﬁs SPACES, ETC. oMLY PUBLIC SPACES } BUILDING 4= Usa g ) 1 paramote
outsida B&EC is * Ba
home umits) 1] 20C 40C 6 8
f. SEPARATION OF NDNE DR WALLS =20 MIN.
B&{; HOME UNIT INCOMPLETE WALLS =20 MIN. <1 HR, WALLS =1 HR.
AND ITS EXIT I;%U:?" ,02000:?" DOORS =20 MIN. DOORS =20 MIN, w,/ AC
ROUTE FROM M -
OTHER SPACES ] -2 N-28 A-4B A-2B
1. EXIT SYSTEM = 2 STANDARD MULTIPLE ROUTES
{serving B&C ROUTES  [oericient| weo woRiz. | HORiZ EX17 ) SMOKE PROOF TOWER] DIRECT EXiT
home units) —6 _2 0 2 2 4
8. EXIT ACCESS MAX. DEAD END 1S: NO DEAD END 3> 35 & TRAVEL (32
(serving BEC =100 | =35 = 100 =150 | 100=150' | 50-100 [ =50
home units) —6/01D —4{0j0 -2 -1 0 2
9. INTERIDR FINISH FLAME SPREAD RATINGS
legress routes e Tor -
serving B&C 75 = 200 25=175 =25
home units) =1 ~1 1]
OPEN OR INCOMPLETE ENCLOSURE ENCLOSED H
10. VERTICAL
OPENINGS THRU 5 OR MCRE FLOORS 34 FLAS. 2 HRS. <| HR. | =1 HA. F
=1l -1 -2 0 1i0HA
n. SMUﬁE CONTROL ND SMOKE MECHANICALLY ASSISTED AUTGMATIC
:;Tlggaz'g's CONTROL| BARAIER [ gy zgne | BY UNIT | CORRIDORS
home units} 0 2 2 k| 4
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PART 3B. COMPUTE INDIVIDUAL SAFETY EVALUATIONS — USE TABLE 2

1. Transter each of the 11 circied safety parameter values on Table 1 to every unshaded block in the line with
the corresponding safaty parameter in Table 2. Where the block Is indicated (+ 2) enter only one-half the
value shown in Table 1.

2. Add the four celumns, keeping in mind that any negative numbers deduct.

3. Transfer the resulting values for §1, 82, 83, and S. to Table 4 on page 4 of this worksheet.

Table 2. Individual Safety Evaluations

GENERAL FIRE
FIRE CONTROL | EGRESS PROVIDED | REFUGE PROVIDED | SAFETY PROVIDED

(S1) (S2] (S3) (S4)

SAFETY PARAMETER

. CONSTRUCTION

2. HAZARDOUS AREAS

3. MANUAL FIRE ALARM { 32

»le
M

& ALARM

+2 [+2)A

4. SMOKE DETECTION I
SPRINKLERS I

I 9. AUTOMATIC

6. SEPARATION OF
LIVING UNITS

7. EXIT SYSTEM

8. EXIT ACCESS

9. INTERIOR FINISH

. VERTICAL DPENINGS

. SMOKE CONTROL

NOTE: A - Use full value if Safety Parameter 1 i‘s based on Type V (000), Type Il (200) or
Type il (000] construction. Divide hy 2 (+2) in all other cases.

m




PART 3C. DETERMINE MANDATORY SAFETY REQUIREMENT — USE TABLE 3 Jan. 4, 1983

1. Using the Level of Requirements based on Evacuation Capability (see Scoresheet 2D), the classifications of
the building (i.¢., New or Existing} and the building height, circle the appropriate value in each of the four
columns in Table 3.

2. Transfer tha circled values fram Table 3 to the blanks marked 5,8, §_and S _in Table 4.

Table 3. Mandatory Requirements

CONTROL EGRESS REFUGE GENERAL FIRE
BUILDING \EVEL 0F | REQUIREMENTS | REQUIREMENTS | REQUIREMENTS | REQUIREMENTS
HEIGHT REQUIREMENTS {Sa) {Sp} (S¢) {Sq)
NEW |EXISTING] NEW | EXISTING | NEW | EXISTING | NEW | EXISTING
'3 ABLC 65 | a5 |s8i6A 7 7 5 10 8
STORIE
5 D 8.5 | 65 |BHA 7 g 7 12 10
>3-
STORIES AB.C.D 8.5 85 | oA 8 g g 12 12
B AB,C.0 8.5 g5 |10@B| 10 10 10 14 14
STORIES B.C. : 5 (8)
NOTES:

A - Use value of G for Egress Reguirement {Sp} if Control Provided (S¢) is > 12.5
B - Uss value of 6 for Egress Raquirements (Sy) if Control Provided (§,) is 2 14.5

PART 3D. FIRE SAFETY EQUIVALENCY EVALUATION
1. Perform the indicatad subtractions in Table 4. Enter the differences in the appropriate answer blocks.

3 For each row check “YES" if the value in tha answer block is zero or greater. Check “NQ” if the value in
the answer block is a negative number.

Table 4. Equivalency Evaluation Yes | MO

CONTROL (L REDRED 1 Sa

provioep 151 contra, (82l 20— =01
S$2 Sh

EGRESS _ REQUIRED

povien 52 ™™ pepess (5B =0 [1-[]-= ]

REFUGE o REQURED o . 53 S¢

proviDED 53 peruge o6 =01 — -]

BENERAL REQUIRED

54 Sg
FIRE {$4) minus GEN.FIRE [Sgi =0 _
SAFETY SAFETY D - D - D

Aeturn to page (1) of this form,
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{APARTMENT )}
GLOSSARY FOR WORKSHEET FOR EVALUATING THE SUITABILITY OF AN APARTMENT BUILDING TU
HOUSE A SMALIL BOARD AND CARE HOME

This gleossary is provided to assist 1n completing the Fire Safety Evaluation
Worksheets for determining the suitablllity of an apertment bullding to house a small
board and cure home {16 or rewer residents). This 1s the second step in a 2-step
procedure. The first step is to evaluate the portlon of the bullding used as a
board and care home: this step ls to evaluate the remainder of the bullding. The
instructlons for completing the worksheet are included in the worksheet 1ltself,

They are not repedated in this glessary. Thils glossary provides expanded discussion
and definitions for the varlous 1tems 1n the worksheet to assist the user when ques-
tions ol definition or interpretation arise, To the maximum extent possible, the
glossary does not repeat the definitions already existing in the Life Safety Cade
but rather references the approprilate paragraph in Chapters 1-31 cof the 1981 Life
Jafety Code.

Areas of Application

The entire apartment buillding is evaluated on a single worksheet to the degree
indicated on each 1tem on the worksheet. However, spaces that are not used lor
living units, in direct utility or maintenance support of the living units, provided
for tensnt use, or 1n any way 1nvolved in resldent emergency egress may be omitted
from the calculation when such space 1s separated f'rom all of the tenant and tenant
support spaces by two hour fire resistlive construction (including any members that
bear the load of tenant use space and with fire doors In any communicating opening).
In such case, however, any appropriate charges under Parameter 2, Hazardous Areas in
Table 1 shall be charged.

The sultablllty of the apartment unit actually used as the board and care home
is evaluated separately and may be evaluated before or after evaluasting the sult-
abllity of the apartment building.

Malntenance

All protection systems, reqguirements, arrangements and procedures shall be
maintained 1in & dependable operating condition, and a sufficient state of readiness,
and shall be used In sueh a manner that the lntended safety function or hazard
constraint is not impalred. Otherwise, they shall recelve no credit in the evalua-
tion.

Safety Farameter Table (General Discusslon)

The saf'ety parameters are a meagure of those bullding factors that bear upon or
contribute to the safety of theose persons whe may be in the bullding at the time of
a fire,



APARTMENT

Each of" the satety parameters l1ls to be analyzed and the safety value for each
parameter that best describes the condltlon in the building 1s to be identified.
Only one value for each of the parameters 1ls to be chosen. If two or more appear to
apply, the one with the lowest polnt value shall be used.

1. Construction

{(The Constructlon parameter values are applled to the entire building as
defined below.)

Construction types are defined by the fire resistance and combustibllity
of load bearing framlng members, floor construction, and reoof censtruction
in accordance with Flgure C-5 which 1s taken from NFPA-220-1979, 3tandard
Types of Building Construction.

Table 3 Fire Resistance Requirements for Type I through Type V Construction

Typel Type 11 Type 11X Type IV Type V
443 332 222 1i1 000 211 200 2HH 111 000
EXTERIOR BEARING WALLS — L~ L
Supj.orting more than one floor,
columns or other bearing walls 4 3 2 1 i 2 2 1 ] o
Supporting one floor ondy . . . . . 4 3 2 1 0 2 2 17 L~
Supporting a roof only . 4 3 1 1 0 2 2 e 1// /0'/
T

\
\

columns or other bearing walis
Supporting onc Hoor only .
Supporting a roof only . .

(R -3
I I
=t [ Bed
[T
Doo

AN
Ao
NN

N

2

2

2

INTERIOR BEARING WALLS — |~
Supporting more than one floor, /
1/

1
/y

v

COLUMNS —
Supparting more than one floor, /// 7
bearing walls or other columns 4 3 2 1 0 17| -0 0 -
Supporting one Hoor only . . 3 2 2 1 0 //g/ /H’ 1 L1 0
Supporting a reofonly . . . . . . 3 2 1 1 0 7 L0 7 W LA //9/
BEAMS, GIRDERS, TRUSSES & g d -~
ARCHES — / //
Supporting more than one floor, / -
bearing walls or eolumns . . . .| 4 3 2 1 0 17 /o/ Ht~] /1/ -0
Supporting one fioor enly 3 2 2 1 o b1 AT 0 K A A -
Supporting a roof only 3 2 1 1 0 /1 |0 //,H’ |1 L0
- . -~ > P B
FLOOR CONSTRUCTION 3 2 2 1 0 /1 /0'//;-19 11/ . 0/
ROOF CONSTRUCTION 2 [ 1w [ 1 1 o [ 70 w17 e

EXTERIOR NONBEARING WALLS [ o1 o o o o [ o7 Lo o] o P

Those members listed that arc permitied to be of approved combustible material.

1 Requirements for fire resistance of exterior walls, the provislion of spandrel wall

sectlons, and the limitatlon or protectlon of wall openings are not related to
construction type. These litems &are covered 1in other parameters as appropriate.

2 wge indicates heavy timber members; see NFPA 220 for requlrements.

Migure C=5. Fire HResistance Requirements for Type I through Type V Construction

Reprinted with permlssilon from NFPA 220-1979, Standard on Types of Building Con-
etruction, Copyright 1979, Natlonal Fire Protectlon Assoeiation, Quincy, MA 02269.
This reprinted materlial I1s not the complete and offlclal pesition of the NFPA on the
referenced subject, which 1s represented only by the standard 1n lts enllrely.
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Where the facllity incluaes additlons or connected structures of different
censtruction the ratling and classiflcation of the structure shall be based
on: (a) separate buildings if a two hour or grecater fire resistlive sepa-
ration exlsts between the portlions of the building and, (b} the lower
safety parameter pocilint score lhvolved If such a separation does not exist.

The story used to determine the parameter wvalue ig the highest story uscd
for sleeping purposes. Story height is based on stories starting with the
grade floor or the lowest floor used for sleeplng purposes, whichever
indlicates the greater number of stories.

The exception to Life Safety Code Sect. 13~1.6.3, stating conditions under
which Type I & Type Il construction may have combustible rocfing systems,

applies.

Hazardous Areas

The Hazardous Area parameter applies to the entire bullding except the
apartment(s) actually used f'or the residential board and care facility.

The asslgnment of charges lor hazardous areas 1s a four-step process.

Step 1. IDENTIFY HAZARDOUS ARKAS. A hazardous area is any space or
compartment that contains a storage or other sctivity that

is not a part of normal living space arrangements and
possesses the potential of produclhg a fully involved fire,
A list of typlecal hazardous areas is listed under the
heading, Exposure, in Figure C-6.

otep 2. DETERMINE THE LEVEL OF HAZAHRI). There are two levels of
hazard as follows:

a. Structurally Endangering. A hazardous occupancy

with sufficlient fire or explosion potential to
defeat the basle Integrity of the bullding framing
as defined 1n Parameter No. 1.

b, Not Structurally Endangering. A hazardous
occupancy wilith sufficlent fire potentlal to bhuild
to full involvement and present a danger of propa-
gating through openings or wall partitions but not
possesslhg sufficient total potential to endanger
the structural framing or floor decking as defined
in Parameter No. 1.
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Step 3. DETERMINE THE FIEE PROTECTION PROVIDED. The parameter value

tor hazardoua areas is based on the presence or absence of

the fire protection necessary to control cr confine the
hazard. Two different types of flre protection are
consldered, The first consists of automatic sprinklers or
other approprlate extingulshing systems covering the entire
hazard*. The second is a complete fire reslstive enclosure
sufficlent to exceed the potential of the fire load
involved. fThe enclosure includes the separation of the
hazardous area from any hearlng members, partltlons sepa-
rating the hazardous area from all other spaceg, and doors
to the space. Any hazardous space that has elther of thesge
protection systems 18 c¢lassified as having single protec-—
tion. Any hazardous space that is both ftully enclosed - as
described above = and sprinklered 1s classified as having
both (1.e., double level protection). On thls basis, any
hazardous area with a fuel load that has the potential of
overwhelming the avallable structural capabllity could as &
minilmum have a single deficlency as determined in step 4
below.

Step 4. DETERMINE DEGREE OF DEFICIENCY AND ASSIGN PARAMETER VALUES.
The parameter value Is tinally determined on the basls of

the degree of deficiencies that the hazardous area has in
terms of the level of protection needed.

Pigure C-7 provldes a matrix type table to assist 1n determining degree cof
deficiency to be assgessed,.

In some situations, more than one hagzardous area with the same or
differing levels of det'lclency will exist. The charge 1ls based on the

single most serious charge for hazardous area found.

3. Manual Flre Alarm

a. None. There 1s no manual fire system, or the system is incom-
plete and does not meet the requlrements necessary for a higher
scored category.

b, W/0 F.D. Notlf. There 13 a manual fire alarm aystem meeting the

requirements of Section 7-6.

#*
The credlt for sprinklers 1s not to be given uniess the hazardous area 1s separated

from any llving unit or the egress route by reasonably swmoke resistlng partilitions
and doors.
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¢, W/F,D. Notif. There 1s a wmanual fire alarm system which complies
with the requlrements of b, above and, in additlen, antomatically
transmits a signal to Lhe trire departiwent which 1s lepally
commlitted to serve the area I1n which the bullding is leocated,
through a direct connectlon, an approved central station, or
through other means acceptable to the authorlty having jurisdie-
tion. Credit can be glven l'or [lre department connection in
buildings seven stories or more In height only if an annunciator
panel, which indicates the locatlion of the fire by floocre, is
provided.

Smoke Detection and Alarm

{(These parameter values apply only to apartments otfher than the group
residence and to the areas used for aparitment corrldors, and other common
spAaces. )

All references to detectors herein refer to smoke detectors. Mo credlt 1is
glven for thermal detectors in habltable spaces exXcept as speclfically
neted helow. Heat detectors can be credited in uninhabitable spaces where
amblent temperatures can be expected to cxceed 120 degrees Fahrenhelt
{49°C) or full below 0 degrees Fahirenhelt (-=15°C) (such as unfinished
attlics or cocklefts) as leng as separation from inhablted spaces Is at
least 20 minutes, The categories under this parameter are as fallaws:

&, None. 'There are ne smoke detectors in the bullding or 1f any are
present they do not meet the requirements for a higher scored
category.

b. &lngle Statlon Living Unlts Only. Slngle Station astectors are

those detectors that scund the alarm only at the detector itself,

(1} Bingle Level, Thls value applies 1f each apartment
covered by thls parameter has at least one smoke
detector and a higher wvalue does not apply.

{2) Every Level. This value applies to those sltuations
where there 1s one detector In each slngle level living
unlt or one detsctor on each level of any multl-level
living unit. To recelve this credit at least one
detector on each level must be loud enough to be heard
in sach sleeping room of the apartment involved.

The operatlon of a single station unlt does not Invelve the
transmlission of the alarm beyond the sounding of the alarm device
ln the unit 1tself.
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Interconnected Systems. Interconnected systems are those systens

where the operation of any detector sounds alarm devices that
alert all of the occupants, The alarm sounding device may be on
other Interconnected detectors or may he other separate alarm
devices. Where the systems are of the total bullding varicty,
the credlt can be glven only 1Y the system lnciludes manual {'ire
alarm ealures or the bullding has a manual fire alarm system and
the operatlen of the detectlon system sounds the manual fire
alarm as though a flre alarm box on that floor had been operated.

(1) Corridors and Common Spaces, Thls parameter applles to
those siltuations where there 13 at least one detecter
gpaced every 30 ft. in corrldors, and an additional

detector in all common use spaces for =ach 900 sq, ft.
or less of floor space. Detectors may be omltted {rom
common usc spaces that are elther: 1, both sprinkier-
ed, and protected from any epress routes or area of
refuge or staping that may serve the board and care
home, by automatic closing doors cperated by smoke
detectlion or activatlon of the sprinkler system; or

2, are separated from the egress route, or area of
refuge or staglng, menticned above, by fire resistant
construction and by automatic eleslng doors of
sufficlent reslstance to withstand the maxlmum fire

potentisl 1n the common space.

(2) <Corriders and Common Spaces Plus 3ingle Statlon Living

Units. To be credited in this calegory, detectors ure
provided whlch comply wlth the regulrements for Every
Level detectors 1n the living units of, b (2) above,
and for corrideor and common space system of ¢ (1}

ghove,

{3) Total Building $ystem. An apartment bullding has a
Tetal Bullding System 1f: 1, the detector systems of
all living units meet the regquirements of "Every Lavel®

above; and 2, 1t provides detectar coverage throughout
all corridors, commeon spaces, and hazaradous areas.

Automatic Sprinklers

(The parameter values for automatle sprinklers are based on the protection

of spaces outslde the apartment uzed for group resldences.} Where an
automatic sprinkler system 1s Installed, elther for total or partial
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bullding coverage, the system ls In accordarce with the requirements of
NEPA 13-1980, Tnstallation of Sprinkier Systems.

2. HNone. No credit is glven if there are no sprinklers cor 1f
sprinklers, though present, are not sufficlent to qualify faor one
af the other categorles 1lsted herein.

lcte: Any spacce that abuts a hazardous area which 1s deflclent
ir. accordance with Perameter 2, (Hazardous Areas) will not bhe
ronsidered as sprinkler protected unleas that hazardous area is
also sprinkler protected.

b. Corrldors and Publlc Spaces. Sprinkler protection covers all of

the corridors and publlic spaces that separate, directly expose,
or are In the egress path I'rou the living units (except fire
resistive enclosed non-combustible stalewells). Sprinklers are
installed in corridors along the celllng and, 1n additlon, one
gprinkler head is installed opposite the center of and lnslde any

living unilt door opening onto the corridor.

v, TLiving Units Cnly. Al living units have sprlnkler protectlon

complylng with the prequirements for light harard protectlon 1In
NFP4 13-1980¢, Installatlion of Sprinkler Systems.

d. Corridor and Habitable Space. DMeets bLhe comwbined requirements

for b and ¢, abave.

e. Total. The building 1s totally sprinkler protected 1n accordance
with Section 7-7 of the Life 3afety Code and 1s equipped with an
automatlc elurm initiating device that wlll activate the bullding
manual fire alarm system. Credlt for tobtal sprinkler protection
shall not be given unless the living unlt used for beoard and care
purposes 1s also provided wilth total sprinkier protection.

Separation of Board and Care Home Unit and Its Exlt Route From Other 3paces

{This parameter applies to all living units abutting ccrrldors that may be
used or ilnvolved ln the =xit system, or any areas of refuge or staging
servicing the board and care wunit, The scparation reguirements also apply
te any common wall partlitlions between the board and care unit and any
other living unit in the bullding.)
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Separation of living units from each other and from comnmon spaces 1s based
on the wall partiitlon muklng the sSeparation and the protection of the
openings ln those partitions.

Duct penetratlions where the duct ls open on one side only of the partition
and is of shect sleel construction shall be eonsidered as equivalent to
doors having u fire resistance of at least 20 minutes. Where there are
duct openings on both sldes of the partltion the separation shall be
consldered incompiete unless there 15 a fire damper in the duct opening or
the duet otherwise meets the requirements for omilsslon of fire dampars as
specifiied in NMPA 90A-1981, Installation of Air Conditloning and Ventila-
ting Systlems.

a. MNene or Tnecomplete. Uhe partition shall be considered as none or

inecomplete 11" 1t has unprotected openlngs (louvers, gaps,
transfer grills, plaln glass windows, or plain glass transoms)
between the rloor and the celling. If openings exist above the
cetling level {or cven II' the partition stops at the ceiling
level), the walls shall be considered as complete 1f the ceiling
itsecll’ 1s # complete membrane (such as plasterboard or lath and
plaster). 1In which case, the I'lre resistance rating shall be
based on that of the wall or celling system, whichever l1s less.

Loors shall be consldered as none or incomplete 1f any living
unit does not have a door; has a door but there 1s some mechanism
or cbstruction which prevents closilng of the door or otherwlse
leaves a sighiflcant opening between the door and the corridor;
has a door with open louvers, ordilnary glass lights or transoms® .
Dovrs that have been blocked open by doorstops, chalks, Liebacks,
or other devices that requlre manual unlatehlng or releasing
action to close the door shall be classifled as none or incom-
rlete. Also doors that are not provided wlth a latch or other
device sultable for keeping the door tightly closed shall be
clasgliled as none ar incomplcle,

b. Walls.

(1) < 20 Min., Walls shall be considered to have Lesy than
20 minute fire reslstance ratings 1f: 1} Lhey are not
equivalent to 1/2 inch gyrsum wallboard on both sildes
of studs well nalled or fastened to the studs with
approprilate taplng and Finishing of Jjolnts snd

*Ordinary glass liphts shull not be cansidered as requiring the '"Na Door'
classification in locatlons where both sides of the glass light are protected by
autoematic sprinklors.
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(APARTMENTS)
fasteners, or 2) they do nct have a standard fire test
rating of 20 mlnutes or greater.

»>=20 Min. < 1 Hr. Walls shall be considered to have

fire reslistance ratings greater than or egqual to 20
minutes but less than 1 hour if: 1) the walls have a
20 minute or greater fire test rating, or 2} the walls
are sheathed on both sides wilth lath and plaster, 1/2
inech gypsum wallbeard, or equlvalent sheathing.

»>= 1 Hr. Walls shall be considered as equal to or

greater than 1 hour if they are of any of the estab-
lished systems recognized as having 1 hour or greater
fire resistance In accordance wilth recognized tests or
approved listings.

Doors.

< 20 Min. Doors shall be considered as less than 20

minutes if they reslst the passeage of smoke, and do not
qualit'y as 20 minute deors.

>=20 Min. Doors shall be considered as capable of

resisting fire for at least 20 minutes 1f they are of 1
and 3/4 ineh (4.45 cm) thick solld core wood construc-
tion or an arrangement of egual or greater stabllity
and fire integrity. The thermal 1lnsulation capabllity
of the deoor is not consldered. Hollow sheet steel
doors ar¢e c¢onsldered to meet the 20 minute fire protec-—
Cion rating requirement.

»=20 Min. W/AC. Doors shall be considered automatice

closling 1f they are provided with devices that elther
provlde the traditional self-eclosing mechanisms or with
release mechanismes actuated by smoke detectors. In the
case of doors separating living units from each other
or from commen spaces, self-cloasing doors shall be
accepted whether or not they are equipped with devices
that can be used to hold them In the open positien so
long as the normal operating wmode of the living unit is
to keep the door closed, particularly after the occu-
pants have retired for the night.
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A separation is considered standard (i.e., rated as equivalent to walls
greater Lhan 1 hour, door greater than 20 minutes) if the fire reslstance
ol” Lhe doors and walls equais that sapeeified by Chapters 18 and 19 for the
protectlon level involved. The following table, an abstract of these
requirements, 1is provided to assist in this determinatlon.

BUILDING DRROTECTTON STANDARD FIRF RESISTANCE OF:
1% Minimum Score from Table 1,
Option Safety Parameter Values,
Number  Apartment Buildings DOXIRS WALL

Parameter
4 ta: F-H

1 -4 0 1/3 Hr. 1 Hr.*

2 3 0 1/3 Hr. 3/4 Hr.*

3 -4 2 1/3 ur. 3/4 Hr.

4 & 8 1/3 Hr. 1/2 Hr.

% 1/7 Hr. for existing sound partitions.

7. Exlt System

This parameter applies %o the entirety ol the exlt routes serving the

gmall dwelling unlt used as & Beard and Care Home,

Exit routes are the paths of travel from the llving unlt to the ocutslde of
any of the types and arrangements descrlbed in Chapter 5.

a, < 2 Stundurd Boutes. An exlt system is classified as less than 2

standard routes if 1t daes not have multiple routes as deflned
below.

b. Multiple Routes. Multiple routes exlst when the occupanls of' the

living unit used as & board and care faclllty have a cholce of
two separato exlt roules Lo the outslde of the types permltted by
18-2 or 15-2 as appropriute. They have this cholce from the
living unit or through access 1In a corridor adjacent to the
living unit.
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Deficient. The system of multiple routes i3 deficlient 1f any

required portion of that system falls to meet any of the appli-
cable criterla covered by Chapter 5. The exlt system 1z also
classed as deficient if "Smoke Barriler Required for 3tair
Spacing" as set forth In Tables 18~1 or 19-1, as appropriate, 1is
not provided,

NOTE: Typleal defleient routes include usable exit routes that
have narrower Lhan minimum requlrements, have wrong door swings,
have stalrs wlth deflcient doors or dcoor hardware, do noet have
handrails, or have insufficient exit marklng or lighting.

Without Horizontal Exits (W/0 Horiz.}. Egress systems are

considered without horizontal exits 1f there are multiple routes
that are not deficlent but the arrangewent does not include a
horlzontal exit as defined below or does not have an acceptable

direct exit from each living unit as defined below.

Horl=zontal kExit., A single horigontal exlt on the floor

containing the living unit used as a board aud care facility is
conasldered as & "Horizontal Exlit" if: 1, the space created is of
suffleient size to provide at least ¢ sguare feel of accessible
space for all of the potential cccupants 1neluding those already
present 1n such space and those evacuating to 1t; and 2, the
"Maximum Grozs Area per Story Between Horlzontal Exits" requirc-
ment as set Torth In Table 18-1 or 19-1 as apprupriate 1s met.
The details of horlzontal exits must also meet Section 5-2.4. A
horizontal exit will act as a smoke partition, and when 1t exists
it 1is credited as both a smoke partition in Parameter 11 and a
horizental exlt in Parameter 7.

Smoke Proof’ Towers., Credit for smocke proof towers may be gilven

if either the stalrway so designated meets the requirements of
Seection b~Z.3 for a smoke proof tower, or has an acceptably
designed smoke pressurlzatlon system malntaining & positive pres-
sure In the stalrwell sufficient to prevent inteclerable contami-
nation of the stairwell by smoke or other fire effects. To
receive the credit for smoke proof towers, all exit stalrs
credited in Parameters 7 (Exit System) and 8 (Exit Access) must
meet the smoke proof tower requirement.

Direct Exlts. To be credited with direct exits, the living unit

used as a board and care facility has within that unit a door
that opens to the exterlor at grade or onto an unenclosed
exterlor balcony with direct access to an exterior exit or smoke
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proof tower. The credlt for direct exlits is applicable even 1f

thepre are no other exit routes t'rom the involved living unit and
il the following apply: (1) the opening 1s directly onto 2
grade; and (2) the exit is located so that any person egresslng
can move direetly away from the bullding without fuprther expo-
sure.

8. Exit Access

(This parameter applles only to the exlt access route from the small
awelling unit used as a Board and Care Home.)

a. Dead Ind(s). Charges are assessed 1f dead end travel from the
small dwelling unit used as a board and care facllity exceeds
35 feet {10.67m). The dead end travel distance is the measured
distance from the centerline of the doorway exiting the 1living
unit to the ncarest polnt where a person has a cholce of two

dircctions or routes of egress.

L. No Dead Ffnd » 35' & Travel 1s:. To be credited for this classi-
tication, the exlt access must have no dead end (as defined under
a) greater than 35 feet (10.6Ym). The level of credit s based
on the shortest travel distance from the dwelllng unit to an

enclosed Interior stairway, the cutside of the bullding, a hori-

zontal exlt, opr a smoke barrier.

9., Interlor Finish (Egress Routes)

This parameter applles to all egress routes and areas serving or open to
the egress path from the small dwelling unlt used as a board and care
home.

Interior Cinish on walls, ceilings, and floors is as defined in Section
6-5.

Only floor coverings in the exlt and exlt access system are consldered.
For purpeses of assigning numerleal values 1n Table 1 of the Worksheet,
these floor coverings are considered as having a flame spread < 2?5 1t they
meet the requlrements for Class 1L and as > 75 cotherwise.

Exceptlon 1: PFPreviously installed floor coverings, subject to the
approval of the authority having jurlsdiction.
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Exeeption 2: Exposed porllons ol structural members complying with the

reguleements ol Type IV (21} construction may bhe permitted.

No conslderation 1s inecluded in the Safety Parameter Value for any finish
with a flame spread ratlng greater than 200 or for any material not
rationally measured by the ASTM E&84 Test. Materials not rationally
measured lnclude: foam plastics, asphalt impregnated paper and/or
materials capable of Inducing extreme rates of flre growth and raptd
flashover. 1In any case where thesc materials are Ilnvolved, the resultant
risk 1s considered beyond the capacity of thils evaluation system and will
require individual appralsal.

NOTE: 1/4 inch or thicker plywood can be considered as having, a flame
spread of 200 or less.

Vertical Openings

This parameter applies to thowe portions of vertical openlngs exposing the
floor containing the small dwelllng unit used as a2 board and cuare home or
the exlt routes trom that apartment.

These values apply to vertical openlngs uand penetrations ineluding exit
stalrways, ramps and any other vertlcal exits, pilpeshafts, ventllation
shafts, duct penetratlons and laundry and inclncrator chutes. The charge
For vertlcal openings shall be basced on the presence or lack of enclosure
and the fire resistance of' Lhe enclesure 1f present,

a. Upen or Incomplete Enclosure, A vertleal opening or penetration

is classified as open or incomplete 1f it does not meet the
criteria for "Enclosed" in b, below. This inecludes olly openlngs
that are: (a) unenclosed; (b) rartlally enclosed but do not have
doors; {(c¢) enclosed but have openings other than doorways;

(d) otherwise unable to resist the passage of smoke; (e) enclosed
wlth elath, paper or simllar materials without any sustalned flre
stopping capabilitles.

b. Enclosed. 4 vertical opening shall be classified as enclosea if
1t is enelosed in accordance wlth 6-2.2.3.]1 or otherwlse subls-
fles the requlrements ol Section 2-9.

Exception Na. 1: Unprotected vertieal openings connecting not mere than

three floors, used only f'or beard and care home purposes, 1n accordance
with the conditlons of 6-2.2.3.1.
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Exception No. 2: An atrium In accerdance with 6=-2.2.3.1.

Exception No. 3: A bullding with a complete approved automatlc sprinkler
system in accordance with Section 7-7, where every resldent use area has
direct access to an eiterior exit without passing through any public
gorridor.

Excepticon No. 4: One-story stalrs that connect twg levels within a single
dwelling unit, resldent room or sulte located above the level of exlt
discharge.

The subclassifications underthe elassificatlen, "Open," refer to the
number of tloors that are exposed.

The subclassifications under the c¢lassiflcation, "Enclosed," refer te the
level of fire resistance of the enclosurc,

If a shaft other than a credlited exit route (i.e., credlited as one of the
multiple routes requlred 1n Parameter 7 or 1n determinlng travel distance
in Parameter 8) is enclosed on all floors but one and this results in an
unprotected opening between that shaft, and one and cnly one floor, the
parameter value asslgnhed to that shaft shall be 0. If a required egress
route is contalned in that shaft the parameter value shall be ~Z2.

Smoke Control

This parameter applies to the floor containing the unlt used as a Board
and Care Home.

Smoke contrul definiticons are as follows:

a. No Control. There are ne smoke barriers (or horlzontal exlts) on
the floor, the floor is not served by a smoke proof stalrtower,
and there are no mechanically assisted smoke control systems

serving the floor.

b. Smoke Partiticns. Smoke partitions consist of the partitliocns

extending across the entlre width of the building or so arranged
as to comblne a partition in the corridor with existling bullding
clements and subdividing partitions and walls to effectively
completely partition the bullding inte two separate units. The
smoke partitlon must be equipped with doors in the corridor that
are either self-closing or closed upon detectlon by smoke detec-—
tors located ab the deor arches, or by smoke detector systems
that have been eredited the 6 peint value 1n Parameter 4, Smoke
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Detection and Alarm. Smoke partitions shall alsc conform to the

requirements of Section 6-3. A horlzontal exit will act as a
smoke partition and is credited as both a smcke partition in
Parameter 11 and a horizontal exit in Parameter 7.

Mechanically Asslsted Systems - By Zone. Mechanically assisted

smoke control on & zone basis must include a smoke partition (eor
s horizontal exlt) supported by a mechanism of automatic control
fans, smoke vent shafts, or a combinatlion thereof to provide a
pressure differential that will assist in confining smoke to the
compartment of origin. Fans involved may be speclal smoke
control tans or special adjustments of the normal bullding alr

movement fans.

Mechanleally Asslsted Sysiems — By Unit. Mechanleally azslisted

smoke control on & living unit basls are systems so designed as
to provide a mechanism of automatically controlled tans, smoke
vent shafts, or combination thereof fo lnsure a positive pressure
differential that will prevent intruslion of smoke Into any living
unit not Involved 1n fire. On this basls, the living unit will
have a pressure differential higher than the corridor and hipgher
than any living unit where fire has been detected. Such systems
must be so arranged that there 1s detection in each unit 1In the
apartment house that will prevent a unlt that 1s Lnvolved in fire

from beeoming positively pressurized.

Mechanically Assisted Systems - Corriders. Mechanically asslsted

smoke control on & corridor basls is a system initiated by a
method of smoke detection that will assure operation of the smoke
control system belore significant smoke has entered into the
corridor involved, The mechanism mustl be capable of pressurizing
the corridor sutficiently to prevent smoke from the living unit
or space of origin from entering the corridor through the entlre
course of the fire. Such a system must be able to hold back the
smoke through the expected maximum severity of the fire. It must
alsc be capable of evacuating smoke from the corridor on the
presumpticn that the emergency evacuatlon procedures and other
activitles Involving the opening and closing of doors wlll cause
cecasional brief periods of overpowering the smoke control
system. This will result in movement of the smoke from the fire
area into the corridor. {(The evacuatlion of the smoke would
normally be accomplished by having an exhaust fan from the corri-
dor of lower capacity than the fan supplyling 4lr for pressuriza-
tion. '"'he net pressurization force would cecur from the ef't'ect
of the pressurlzing fan minus the effect of the removal or
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purging fans.) The corpidor's pressurlzer system may involve

early warning smoke detection, automatic closing of all living
unit doors, and/or sprinklered protection. Where these
additional protection devices are provided In order to effect
such a smoke control system, the individual credits for each of
the involved protectlon devices are in additlon to the credits
for the smoke control system.
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Appendix D

JOINT CONSULTING FANEL ON BOARD AND CARE HOMES

William Austin

HUD ~ Publlic Houslng
Foom €243

B10 Tth Street, 3SW
Washington, DC 20411
LEE

Nonald Belles

Sulte 200

101 Cumberland Avenue
Madison, TN 37115
A%, C*

Jim Bell

Natienal Fire Protection Association
Sulte 220

600 Maryland Avenue, 3W

Washington, DC 20024

o%

Irwin Benjamin

10401 Grosvenor Place
Apartment 1G01
Rockville, MD 20852
L% B*_C*

Gerard Bensberg, Director
Research and Training Center

in Mental Retardation
Box 4510, Texas Tech University
Lubboek, TX 79409
B¥

Harold Benson

National Mental Health Asscclation
1800 North Kent Street

Arlington, VA 22209

E

bon Boyer

Handicap Village

306 Pilot House

L2000 North 9th Street, W
Fest Office Box V

Clcar Lake, lowa 50428
B*

J. Armand Burgun

Ragers, Buprgun, Shanlne & Deschler
521 Fif'th Avenue

New Yark, NY 10017

A*,B*,C*

Pamela J, Cluff

191l Eglinton Avenue, E. Sulte 301
Toronteo, Ontaric MEP1K1

B

Becky Dosset

1525 14%th Avenue, 8.
Birmingham, AT, 35205
L#

Jonl Fritz
Natlonal Assocclation of Private

Facllitles for the Mentelly Retarded

6269 Leesburg Pike, Sulte RB-H
Falls Church, V& 2204}
B&

Arnold Gangnes
Gangnes/Klappenbach Architects
620 Vance Building

Seattle, WA 98101

A% B¥ C#

A - Panel on Evaluating Fire Safety of Buildings
B - Panel on Evaluating Evacuation Capability
€ - PFanel on Callibrating System

¥ Actlve partlecipant throughout 1ife of committee

*% FRepresented spoﬁsoring agency



George Cray

Rutherfcrd Road

RD #1, Bex 184

West Sand Lake, NY 12196
A¥,B¥

Olin Greene

Room 458

Larson Bullding
Tallshassee, FL 32301
c¥

Selah P. Griffin

Business Manager

Green-Woodycrest Children's Servlces
Hope Farm

Millbrook, NY 12545

B

Jennifepr C. Howae

Reom 302, Health and Welfare Bldg.
Department of Publlc Welfarpe
Harrisburg, PA 17120

B*

James H, Kelly

Veterans Admlnlstratlion
810 Vermont Avenus, NW
Washington, BC 20420
B*

Henry Leland

Nisonger Center for Mental Retardation

Ohio State Unlveprsity
1580 Cannon Drilve
Columbus, Ohlo 43210
B#

Brien Lensink

Department of Economie Securlty

177 North Church Avenue, Suite 1110
Tucson, 47 87501

B#
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Alfred J. Longhitano
fage-Babeock and Assoclates, Inc.
105 Kilsco Avenue

Mt. Kisco, NY 10549

A,B

Rebert Lynch

8325 Via De Encanto
Seottsdale, AZ 85258
A

James K. Meharg, Adminlstrator
Goodwin House

4800 Fillmore Avenue
Alexandria, VA 22311

5B

Ashot Mnatzakanlian

President’'s Committee on Mental
Retardation

Room 4025, 7th & D 3treets, D

Washington, DC 20201
LER RBEH

Donald L. Moure

Department. of HUD

Architect and Engineering Divislon
451 Tth Street, SW

Washington, DC 20411

ARE

Jonas Morehart
Room #4709, HHS North
330 Tndependence Avenue

Washington, DC 20201
AR® BREX (K%

Robert C. Murray, Executive Director
Mission Road Developmental Center
8706 Mission Road

Post Office Box 14038

San antonlo, TX 78214

B



Faul Pearson, Director

Meyer Chlildren's HRehabllltatlon Institute

University of HNebraska
444 South 44th Street
Omaha, Nebraska 68131
B

Milton J. Prassas

3000 Holiday Drive
Apartment 1701

Ft. Lauderdale, FL 33316
Y

Hank Roux

Armstrong Cork Co.

Research and Development Center
Lancaster, P4 17604

A%

James C. Shilpley

8110 Hatteras Lune
Springfield, V4 2215)
A

=170

Howard Summers, Jr.

Offlce of State Flre Marshal
205 North Fourth Street
Richmond, VA 23219

A

Myrl Weinberg

National Asscclation for
Retarded Cltlzens

Suite 5l6, 1522 K Street, NW
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APPENDTX E. NBS DELPHI GROUP
Delphi Method™

The Delphl technigque was developed in the 1950's for the purpese of estimating the
probable effects of atomlc bombing attacks on the United States. Slnce then 1t has been
applied to technologlcal forecastlng as well as 1n areas where judgmental information is
required, The Delphi technigue 1s basicalily coneerned with the utiliszation of the comhined

knowledge of experts to arrive &bt a consensus oplnlon where factual informatlon 13 Incomplete.

The NES exerclse followed a process called Polley Delphi, The baslce premise of the Polley
Delphi 1s that it acts as a precurscr to a commlittee activity. The Poclley Delphl 1s not &
substitute for research studies, analyses, or staff work. It 1s, however, an orgahized metheod
for correlating views and lnformatlon pertaining to a specific problem area and for allowlng
the respondents representing such views and information the opportunity to react to and assess
differling viewpolnts. Because the respondents are ancnymous, fear of potentlal repercussions
or embarraszssment ls removed and no single Individual need commlt himsell publicly te a particu-
lar view until after the alternatives have heen put on the table.

Turoff in "The Pecllcy Delphi"** angalyzed commlttee and Delphl processes. The atudy polnts
out that a Delphi follewed by a committee session provides good results in formulating
policles.

The study ldentlfles two major areas of problems with large size committees (i.e., commu-
nicatien and psychological). The communlcatlon difflcultles are attributed to the diverse
nembershlp. The major lack of understanding tends to be between the fellowlng groups: Indivi-
duals whe sre not familiar with many of the new decision alds comlng out of operation research
and system analyses but who have an Intultive feel for the complexitles of the organization,
gnd 1ndividuals who have been tralned in many of modern management techniques and who are some-
times & little too confident that Lhese approaches can be applled to every problem. The
problems assoclated with the cperation of committees that tend te reflect psychologleal
characterlstics are:

- The domineering personality or outspoken individual that takes over the

commlttee process.

- The unwillinghess of individuals to take a pesitlon on an Issue before all
facts are in or befeore 1t is known which way the majorlty is headed.

- The diffieculty of publicly contradicting individuals 1n higher positlons.
- The unwillingness te abanden a position once 1t 1s publicly teken.

- The fear of bringing up uncertain ldeas that may turn out to be idietic and

regult 1in & loss of face.

*This section was previously printed in Appendlx & of "A System for Fire Safety Evaluation for
Multifamily liousing, H. E. Welson and A. J. Shilbe, NBSIR 82-2562,September 1982.

*'Murray Turoff, "The Design of a Pollcy Delphl," Technologlcal Forecastlng and Social
Changes 2, No. 2 (1970}.
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The above problems may also apply to small size committees, except when the members of the
small committee are given sufficlent time to consider and explore the lssue, and have aasurance
that the privaecy of thelr respective remarks will be respected outside the commlttee. Under
those condltions a small committee may not have the difflcultlies which have been identifled for
the large size commlttee.

Usually Delphl, whether it is to be conventional or computerized, undergoes four dlstlinct
phases. The first phase 1s characteplzed by exploration of the subjeet under discussion,
whereln each individual contributes additional Infeormaticn he feels 1s pertinent to the 1lssue,
The second phase lnvolves the process of reaching an understanding of how the greoup vlews the
issue. If there iw slgniricant dlsagreement among members, the dlsapgreement 1s explored 1n the
third phase to bring cut the underlylng reasons for dlfferences and posslbly to evaluate them.
The last phase, a flnal evaluation, ccecurs when all previocusly gathered Information has been
initlally analyzed and the evaluatlons have been t'ed back for conslderation.

There are two methods of galning consensus: conventlonal and computerized. In the
conventional form, a monitor team designs a questlonnalre which 1s sent to a respondent group.
After the guestlennaire 1s returned, the monitor team summarizes the results, and based upon
the results, develops & revised guestlonnalre for the respondent group t¢ anawer. The
respondent group 1s usually glven at least one opportunity to revise 1lts original enswers after

examining the group response.

The computerlized method replaces the monltor group tov a large degree with a computer which
has been programmed to carry out the compillation of the respondent group reaulta. Thls proceas
has the advantage of eliminating delays 1n summarlizipg each round of Delphl, thereby turning
the process into a real-time communlcation system. However, it deces requlre that the 1nforma-
tion recelved frou the respondents is iIn a form that can be fed Into a computer and that an
algorithm can be provided te analyze the data. The NBS Delphl Group used the conventiocnal
four-phase approach in its evaluation proceas.

Approach Used in Developing Flre Safety Parameters and Their Values

The Delphl Group

Fourteen 1lndividuals from the Flre Safety Engineerlng Divislion of the Center for Flre
Regsearch were chosen to act as a "Delphl" group. The experience of the group members In areas
of fire/1life safety ranged from six to thirty-filve years. Each lndlvidual was brlefed about
the general nature of the 1ife safety risk analysils system and was given a detalled description
of the safety model., The lndividuals were encouraged to seek more ilnformation about the system
or any lndividual parameter, 1if the Information given to them was 1nsufficient. No guidance
was provided as to the importance of any redundancy system or individual parameter.
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Benjamin, Trwin

Bright,

Rlchard

Budnick, Edward
Bukowski, Richard

Cooper,
Custer,

Leonard
Richard

Gomberg, Al

NBS Delphl Group

Division Chief, Structural Engineer
3enior FPlre Protecticon Englneer

Program Head, Fire Protection Englneer
Program Head, Electrical Englnecer

Fire Prevention Englneer

Divislon Chlef, Fire Protectlion Engineer
Program liead, Fire Protectlon Englncer

Gross, Danlel
Lee, Bill
Nelson, Harcld
O'Nelll, Jeohn
Farker, William
Peacock, Richard

Senior Mechaniecal Fngineer

Fire Protectlon Englneer

Program Head, Flre Protection Englneer
Fire Protecticn Englneer

Physiecist

Chemlcel Engineer

Vogel, Bertram Structural Englneer

Instructions for Completlng of Formg

Each member of the Delphl Group was given five separate but ldentlcal forms, one [or each
of I'ive Fire safety functions: (1) General Fire Safety; (2) Fire Development; (3} Flre
Contalnment; (4) Emergency kgress; and (5) Emeprgency Refuge. Delphi members were told the
safety requirements should be considered as they apply to multifamily housing., They were also
given a form for Detached Single Family Type Residential Structures and a lorm for
Hotel/Dormitory Type Residential Structurez to be rated for General Fire Zafety. They were
instructed tu rate each category of each safety parameter on its el'Tect In providing a safe (or
unsafe) facility through the mechanlsm of the specific safety functlion. Esach form had a clear
statement of the specific safety functlion to be evaluated.

General instructions for completing the questlonnalre were:

1. Evaluate the relatlve worth of the safety requirement {(il.e., parameter
category) on the five fire safety functions and three types of bulldings,
one pair at a time, and record conclusions on the approprlate question-
naires.

2. Use numerical values to expreas the level of safety or hazard for each sub-
division of each parameter.

3. The range of numerical values should not exceed (+10) for the highest level
of safety of ({(-10) for the conditlon presenting the most severely hazardous
condition. Tt 1is not necessary to use both (+10) and (-10), Such should
occur only 1f the safety value of the most important sal'eguard exactly com-
pensates the risk imposed by the most detrimental element. If thils is not
true, the maximum safety value and maximum risk number should not be ildentl-
cal. Where the parameter's status nelther lmproves safety nor creates a
hazapdous condition, a "zero" value should be asslgned.

4, Add additional safety parameters to any of the questionnaires 1f requlred to
provide a more complete safcty evaluation.
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Increase the number of paramester subdivislons or categories 1f the number

Remarks may be made on each of° the seven forms.

Forms. The completed forms were ehecked for completeness, illegible

numbers, and remarks. Where required, indlvliduals were ssked to provide
additicnal information to complete the questlonnalre. Flgures 4 gnd 5 show

Preparation of Parameter Values. Esch individual was reguested to submit

approximately 700 values, which made the process of judging quite laboricus.,
The values for each safety level were eclustered to ldentify where major
deviations cccurred, An indlvidual who supplled values significantly
different from the cluster was asked for the reasoning behind his cholce.
Mostly the differences were generated by misinterpretations of the safety
parameter functlons. The values were then adjusted by the individuals and
the process of preparing a consensus safety parameter table began.

dafety Parameter Table. Fifteen safety parameters were chossn to represent

the mest important areas of [ire safety in multifamily and hotel/dormitory
bulldings. Nine saf'ety parameters were chosen for single family bulldings.
The individual safety parumeter values were adjusted uslng arlthmetlc means.

411 the values were expressed as whole numbers rounded off toward the

5.
shown on the forms la insufficlent.
6.
Analysis ol the Questionnalres
1.
the format used.
2.
3.
"gconservatlive” side,
u‘

Safety Parameter Selectlon for the Redundancy Systems. It 1s generally

recognized that not all safety parameters are of equal importance in
providing safety for & particular redundancy fire gafety system. 1o
tdentify those parameters which provide significant safety levels for each
of the proposed redundancy systems, the following method was used., For each
redundancy system s set of three tables was sequentislly generated. 'The
first teble had all the values of each parameter as assigned by the 1ndlvi-
dual Deiphl member, The second table was similar to the first, except
numerical values were clustered in slx ranks. The ranks are: High (10-8);
Medium (7-4); Low (3-0); Nepgatlve Low {-1 to =3); hegative Medlum (-4 to
-7); and Negative Hlgh (-8 ta -10). The third table ranked the safety para-—
meters sccoprding to whether they provided high safety values or small safety
values. Parameters wlth high sufety values were included in the particular
redundancy equation. The low value parameters were excluded from the equu-—
tions because their ability to affect the total safety of a particular
redundancy system was marginal.

4 number of safety parameters could not be evaluated by this system. The
Delphi members could not agree on 4 general value {or those safety para-
meters., About one-half of the nembers assigned hiph safely values to thouse
parameters, where the other half assigned low safety values for the same
parameters, Additional Delphl group query did not change theilr 1Inltial
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parameter values. To reflect the Delphl group split, the safety values of
those parameters were dlvided by one-half,

Delphl Group Status. The Delphi group finished its prime assipnment to

provide the baslic system to be analyzed by the outside Peer Consulting
Panels. The Delphl group alsoc met several times alter finishing this
initial assignment to consider adjustments or changes to the system
suggested by the outside consultants or ldentified through NBES research. At
vach meeting the group analyzed the problem and suggested posslible improve-
ments to the system.
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APPENDIX F. FIELD TESY PARTICIPANTS

American Health Care Assaclutlon

california Office of the State rlre Marshal
{owa State Fire Marshal's Qffice

Maryland State Fire Marshal's Office
Massachusetts Department of Mental Health
Montana State Fire Marshal Bureau

Dklshoma Office of the State Fire Marshsal
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APPENDIX G, ESCAPE AND RESCUE MODEL

‘The Escape and Rescue Model 1s & discrete—event simulation program wrltten in Simsceript
11.% for the NBES-11C08 computer. It was developed to simulate the emergency movement Iinvolved
in escape and/or rescue of people from & Board and Cape Home houslng a group of persons with
varying degrees of physical or mental disabilitles, along with a small live-in staff. It may
be used in a much more general setting. It can reasonably handle a bullding with up to 100
resldents and 100 rooms. The accuracy of the results is dependent on the correctness of the
rates of movement and prepuration times inputted Linte the system.

To simulate a building, the first step 1s to translate the fleor plan into a prescribed
Format. In the model, the building layout is represented by a network conslsting of discrete
nedes and connectlons between them. Pecople move in stralght lines from node to node along the
connections, and, therefore, the nodes and theip linkages must be chosen in such a fashlon that
realistic movement 1s achleved throughout the simulated building. Next, the staff and resi-
dents are glven init1al node locatlons, the nature of the residents’' disabilitles s specified
ay well as the length of their initial "preparation" times, and a rescue priority 1s assigned
to each resident inltially requiring staff aid.

With the aforementioned input and the rules for movement in the computer program, the
program computes the moevement of each cccupant as time brogresses until evepryone has evacuated.
The computer prints the time to safety for each resident as well as his egress route, the total
time toe clear the bullding, and a record of varlous significant events that occur in the course

of evaguutlon.

One major feature of the model 18 1ts flexibllity. CUnce a facility layout has been
converted Inte network form, many factors may be easily altered to determine the sensitivity ol
the evacuatlon tlmes to the changes. The entire buillding may be expanded or contracted with
Lthe use of a scale factor. The numher of staff and/or residents may be changed, as well as
their initlal locatlons and preparatlon tlmes. The movement speeds and nature of the disabi-
litles of' the residents are also easlly ad justable. An exit route may be "blocked" with a
simple change to the network, forcing an alteratlon in people movement.

The model was used extensively 1in the later stages of system development, especlally
durlng the callbration stage. Tt was used to develop estlmated evacuatlon times for fictiocnal
facillitles. These data, together with similar data From fire drills were used ln callbrating
the time requirements l'or the four levels of evacustion difficulty (Prompt, Moderate, Slow and
Impractical) with Evacuation Difficulty Score {(see Sectlon 2l~1.3 of the propeosed Chapter 21 in
Appendix A},

Input Data

The followlng description of some of the input data should help provide the reader with an
understanding ol the flexibhility and nature of the simulation.

3taff Ilnformation:
1. Initial Llecatlon of each stafil’ member.
2. i1nitlal Delay - The time (in seconds) before sach staff member can begin

rendering assistance. Current runs use 0-% seconds as an input value Ffor
day simulations, and 15 seconds for simulations of nighttime conditions.
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3. Alert Delay = The time (in seconds) spent by & staff member in alerting a
reslident of the necesslty to evacuale where such alerting is the only aid
the resideni needs. Five seconds was used Lo represent this delay.

y. Inter-Rescuc Time — The delay (in seconds) that is mandatory for a staff
member after he has taken & resident to a safe area. This time must explre
before the staff member proceeds to the aid of the next resident requlring
asslstance. In most program runs, 5 seconds was inputted for the inter-

rescue time.
Resident Information:
1. Tnitial locatlon.
2. Resldent Type (1A, 1B, 20, 304, ete. See sectlon on resldent types).

3. Rescue Priority = The order in which the resident will be alded if
assistance ls requlred.

b, Uelay Factor - The resldent's preparatlon time (in seconds). This 1s the
time spent by the resident between time 0 and actual movement when the
resldent is self-evacuating, or the time spent between arrlval of staff

member(s) necessary for movement and the beglnning of movement.

5. Wandeper Status - Whether ar not the resldent can be relled upon to remaln
at a designated loecatlion and not reenter the bullding after emergency
escape. This factor 1s used by the model to determine 1f one staff member
must be diverted [rom rescue activitlies te supervise those reslidents already
evacuated.

The Bullding:
1. Node Numher.

2. Node Description - A node with descriptlon "SAFE" is a safe area to which
regidents can go or are taken; 1t may be an area of safe refuge 1nslde the
building or an area outside the bullding.

The model presumcs that time 0 corresponds to a fire alarm that is initiated by an auto-
matic detector, manual fire alarm, or some other means. Initilally, each staff member 1is
scheduled to become available for assistance at a time determined by his 1lnitial delay. He
does not begin asslstance and does not even eeleet a reasident to ald until the delay has run
i1ts course. This scheduling ls performed for each stalf member, until all staff have been
processed.

Those presidents who are self-starting move to an exit on thelr vwn after a preparation
time. Some of these self-starters may require staff ald 1f they must traverse stalrs.

As a staff member becomes avallable for zssistance, perhaps for the first time, he 1z
asslgney to the resident with the lowest number prilority of all those stlll needlng initial
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asslstance. Thus, the realdent with a priority of 1 would be assigned asslstance first,
agsuming that no resident has g priority numerically less than 1. Two staff members mey be
required by some residents.

There are four specilal situations that should be mentioned., The first two cause some
residents to be aided before their priorlty necessitates 1t, while the second two preempt a
hewly freed staff member before he is agslgned through the pricrity scheme.

1. Along hils route of travel, a staff member will alert residents of the need
to evacuate.

2. When he is gathering a resident of type 3C (see next section), a staff
member can gather other type 3¢ residents to be led cut when they lle along
hls route of travel.

3. A resident able to move on his own e¢xcept up/down stalirs has reached stairs
and, therefore, requires staff ald.

4, A wanderer has just left the building, The next staff member outside must
remaln there to guard wandereprs unless his removal would make further
asslstance to some resldents impossible.

If a staff member becomes free al'ter all residents have been initially assisted, he still
remaine in the bullding until all residents have left, and only then does he leave permanently.

Whenever movement 1s necessary, the shortest route between the initisl node locatlion and
the desired node locatlon is computed and travel aleng it beglns. Egress is a speclal case,
with the computed route being the shortest one between the initial node location and the
nearest gafe area, and the latter is computed automatiecally. For those resldents of types
necessltating & walt for staff aid on stalrs, the program sttempts to find the shortest route
without stalrs 1f sueh a route exists.

In general, travel is at stafr walking speed or at resident travel speed, the latterp
depending on resident type. Movement upsdown steilrs 1s at 1/2 the rate on the rest of the
route, and if the stairs are blockeg by a staff member/resident pailr a delay factor is added.
When zll resldents and staff are at an area of safety, the simulation stops.

Resident Types and How They are Treated

The bullt-in resident speeds given after the description of each resident type are not to
be considered inflexible; the values may change and they may be averriden by additional ilnput.
The speeds and response times shown are those wmost frequently used in testing the model.
Speclal runz have been made, however, usling different rates and times when actual movement
rates and response times of individuals heve been measured,

1. Type 0 - Residents capuble of self-iniltiated evacuation at the same speed as
the staff, 300 ft/minute (1,5 m/s). In the program, these residents start
meving on thelr own after a preparation time (at time 0 + prep. time). The
preparatlon times usually inputted are 5 seconds during daytime conditions
and 1Y seconds from the moment of awakening when the resldent 1s asleep.
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Type 1A - Residents similar to Type 0, but slightly slower. B Type 1A
pesident 1s usually the least handicapped type to be found in a group home.
The bullt in movement speed 1s 210 ft/minute (1 m/s). Daytime and nighttime
preparation times are £ and 15 seconds, respectively.

Type 1B - Residents similar to Type 0, but much slower movement speed. The
movement speed Ls 105 ft/minute (.5 m/a), Daytime and nighttime preparation

times arc 5 and 1% seconds, reapentively.

Type 34 - Resldents similar to Type 0, but still slower movement speed. The
built in movement speed 1is 60 ft/minute (.3 m/s)., Preparation times are 9

and 20 seconds.

Type 3B - Hesldents similar to Type 0, but barely mobile. The movement
speed 1s 30 ft/minute (.15 mss). Preparation times are 10 and 25 seconds.

Type 30 - Residents who must be led from their initial locatlon fo the
nearest exlt. One staff member can gather more than one resident of thils
type., In Lhe program, when a staff member reaches a resident of thls type
in Lhe context of' the prlority scheme, he checks %to see 1" the next resldent
on the priority list is of the same type. 1If so, he leads the first
realdent to the locatlon of the next cne, gathers the new one, and performs
the same check. Otherwise, he takes the resldent(s) already gathered to the
nearest exit. Also, a staff member can gather resldents of Type 3C along
his route of travel when he 1is already asslsting, or about to asslst,
another Type 3C. Movement speed of the greoup 1s 147 ft/mlnute {.75 m/s}.
Preparation times are b and 20 seconds.

Type 64 - Residents who read to be alerted of the need to evacuate but are
capable of proceeding unaseslsted afterward. In the pregram, these resldents
are alerted by e staff member either when their pricrity determines it or
when a staff member traverses the resldent's node. The movement speed after
alerting 1ls 210 ft/minute (1 m/s). Preparatlon times are 5 and 15 seconds.

Type 6B —Resldents requlring help initlally and on stalrs put cotherwlse
capable of unassisted movement. Residents of thils type are alded initially
py a staff member In the context of the priority scheme. Alsc, 1f and when
thelr evacuation regulres stair traversal, they must walt for other assls-
tance. The movement speed ls 147 ft/minute (.75 m/s). FPreparatlon tlmes are
5 and 20 seconds.

Type 60 - HResidents who can start evacuating 1nitially, but require the
assistance of & staff member when stalrs must be traversed, The movement
speed l1s 147 Tt/minute (.75 m/s). Preparation times are 5 and 20 seconds.

Type 10 - Residents who requlre assistance from a staff member throughout
theip evacuation. More aid 1s required than in the case of a Type 3C. A
ataff member is asslgned using the priority seheme, proceeds to the aid of
the resident, and takes him outside. The movewent speed of the pair 1s
135 ft/minute (.66 m/s). The preparation times are 10 and 20 seconds.
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11. Type 20 - Residents who must be heavily assisted by a staff memhber through-
out thelr evacuation. More ald is requlred than for a t¥pe 10, and, there-
fore, the stalff-resldent combinatlon moves at only 105 ft/minute (.5 m/s),
Otherwise, program treatment ls the same as for a Type 10, 'The preparation
times are 10 and 30 seconds.

12. Type 304 -~ Residents who require assistance from 2 staff members initially
and whenever they encounter an obstacle, but otherwlse move unassisted.
When his priority triggers asglatance, 2 staff members are sent to his ald,
one at a tlme, as they become free. Al'ter both staff members reach the
reaident they assist him, and he initlates unaided movement, If and when he
must traverse stalrs, 2 staff members are provided. They carry him up/down
stairs and his unassisted movement continues. The movemenf speed is
147 ft/minute (.75 m/s) while meving alene. Preparation times are 15 and 30
seconds.

13. Type 30b - Residents who must be assisted by 2 staff members initially, and
ocne continually thereafter unless stalrs cannot be avolded, If stalirs must
be traversed the 2 staff members remain with the resident to carry him down
the stalrs. The movement speed of the resident and those asslsting him is
approximately 147 ft/minute (.75 m/s). Preparation times are 15 and 30
seconds.

14. Type 30c - Residents who start evacuating without aid, but must he assisted
by 2 staff members 1" and when stalrs are traversed. The movement speed when
moving alone 1s 147 ft/minute (.75 m/s). Preparation times are 15 and 30

seconds.

15. Type 40 - Residents who require assistance From 2 staff members throughout
the course of thelr evacuation. The program provides 2 staff members who
only become free for other tasks after the type 40 resident has been
led/carried outalde. The movement speed of the group l1ls 105 ft/mlinute
(.5 m/s). Preparation times are 15 and 30 seconds.

Any moblle resident may be a wanderer. He requires the normal staff support
for his type as well as supervislon outside the bullding.

Figure G-l shows the actual fire drilli time and the simulated evacuation time for six
facllitles from the fleld test, The agreement was conslderably better than expected. This
agreement supports the use of the model to provide estimates of evacuation times for fictlional

combinations of bullding and resldent characteristics,

A more detalled report of this model iz in preparaticon.
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FIRE DELLL TIME {IN MINUTE‘.é}

# OF SLAFF REAL TIME SIMULATED
FACILITY # OF RESIDENTS {IN SIMULATION) DAY DAY
HELENA#1(NT) 4 2 0K 1 5 .5
MARYT.AND#1 f 3 5.0 4.7
HELENAK2WT 8 2 .G B
MARYLANKD# 3 8 3 5 .6
MARYT.AND#H 6 2 2.0 1.8
KONTANAES 5 1 1.3 L.5
MARYLAND#2 60 9 2.5 2.0

Flgure G~1. Comparison of Survey Data with kEscape and Rescue Model
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