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PREFACE

P.1 prP2+—PURPOSE

This Langley Procedural Requirements (LPR) sets forth procedural requirements for the
Langley Research Center (LaRC) Fire Protection Program. It defines the requirements
of the Center’s Fire Protection Program. This program includes the elements of
management; administration; documentation; training; system facility design and
construction; fire protection engineering:, fire prevention; annunciation; confinement;
suppression; fire department inspection;; testing, and maintenance; and quality
assurance. This LPR also provides guidancerequirements and responsibilities for
Government personnel and contractors in performing their respensibilitiesforthis

programjobs at LaRC.

P.2 pr2—APPLICABILITY

This directive is applicable to all employees, contractors and tenets at LaRC.
P.3 R3—AUTHORITY

a. aNPD 8700.1, “*NASA Policy for Safety and Mission Success"”

P4 pr4—APPLICABLE DOCUMENTS

a. alPR8715.12, “LaRC Integrated Spill Contingency Plan”

b. LPR1710.10, “Safety Clearance Procedures”

C. LPR 1710.12, “Potentially Hazardous Materials”

a-d. NPR 8715.3, ““NASA General Safety Program Requirements®”

NPR 8820.2C, “Design and Construction of Facilities”

e.f. &NASA STD 8719.7, “Facility System Safety Guidebook”

g. <NASA STD 8719.11, ““Safety Standard for Fire Protection”

\'
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h. e——Fire Inspection and Code Enforcement Manual (FSTA):)
k1. f———International Building Code (current edition)
7-]. g——International Mechanical Code (current edition)

6.-k. _h———International Plumbing Code (current edition)

¢.l. _i———International Fire Code (current edition)

s-m. +OSHA 29 CFR Part 1910 Subpart L, Fire Protection

w-n. k———OSHA 29 CFR Part 1926 Subpart F, Fire Protection

w-0. k———Fire Protection Handbook (current edition)

y-p. m——Fire and Life Safety Inspection Manual (current edition)

aa.0..—ASME A17.1, “Safety Code for Elevators and Escalators”

ee-r. o:NFPA 1, “Fire Code” (current edition)

ee.s.p:-NFPA 70, “National Electrical Code” (current edition)

gg-t. &—NFPA 101, “Life Safety Code” (current edition)

#u. —NFPA 72, “National Fire Alarm and Signaling Code” (current edition)

kk.v. s——NFPA 13:, “Standard for the Installation of Sprinkler Systems” (current

edition)

Vi
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mm-w.t——NFPA 90A, “Standard for the Installation of Air-Conditioning and Ventilating
Systems” (current edition)

anx.——NFPA 2001, “Standard on Clean Agent Fire Extinguishing Systems” (current
edition)

ee.y.v——NFPA 17, “Standard for Dry Chemical Extinguishing Systems” (current

edition)

geg-z.w—NFPA 17A, “Standard for Wet Chemical Extinguishing Systems” (current
edition)

ss.aa. x——NFPA 20, “Standard for the Installation of Stationary Fire Pumps for Fire
Protection” (current edition)

ttbb.

uecc. y—NFPA 45, “Standard on Fire Protection for Laboratories using Chemicals”

(current edition)

wwdd. z——NFPA 96, “Standard for Ventilation Control and Fire Protection of
Commercial Cooking Operations” (current edition)

wWw.ee. aa——NFPA 10, “Standard for Portable Fire Extinguishers” (current
edition)

yy-ff. ab——NFPA 14, “Standard for the Installation of Standpipe and Hose Systems”
(current edition)

zz.qq. ae——NFPA 33, “Standard for Spray Application Using Flammable or
Combustible Materials” (current edition)

aaa-hh. ad——NFPA 54, “National Fuel Gas Code” (current edition)

cee-ll. ae——NFPA 55, “Compressed Gases and Cryogenic Fluids Code” (current

edition)

Vii

Verify correct version before use by checking the LMS Web site.


https://lms.larc.nasa.gov/

New effective date LPR 1710.11 D

eee j. afl——NFPA 58, “Liquefied Petroleum Gas Code” (current edition)
gg9g-kKk. ag——NFPA 25, “Standard for the Inspection, Testing, and Maintenance of
Water-Based Fire Protection Systems” (current edition)

hhhll. ah——NFPA 51B, “Standard for Fire Prevention During Welding, Cutting, and
Other Hot Work” (current edition)

i=mm. ai——NFPA 80, “Standard for Fire Doors and Other Opening Protectives” (current
edition)

fi=nn. aj——NFPA 92, “Standard for Smoke Control Systems” (current edition)
Hoo. ak——NFPA 96, “Standard for Ventilation Control and Fire Protection of
Commercial Cooking Operations” (current edition)

Amm-pP. ak——NFPA 101B, “Code for Means of Egress for Buildings and
Structures” (current edition)

ARRqq. am——NFPA 105, “Standard for the Installation of Smoke Door
Assemblies and Other Opening Protectives” (current edition)

ppp-rr.an——NFPA 110, “Standard for Emergency and Standby Power Systems”
(current edition)

€66=SS. ae——NFPA 170, “Standard for Fire Safety and Emergency Symbols”

(current edition)

sss-it. ap——NFPA 214, “Standard on Water-Cooling Towers” (current edition)

U, ag——NFPA 220, “Standard on Types of Building Construction” (current
edition)
WWWLVV. ar——NFPA 230, “Standard for the Fire Protection of Storage” (current
edition)
viii
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WY-WW. as——NFPA 291, “Recommended Practice for Fire Flow Testing and
Marking of Hydrants” (current edition)

ZZZXX. at——NFPA 230, “Standard for the Fire Protection of Storage” (current

edition)

bbbb-yy. at——NFPA 450, “Guide for Emergency Medical Services and Systems”

(current edition)

dddd.zz. av——NFPA 471, “Recommended Practice for Responding to Hazardous

Materials Incidents” (current edition)

eeee.aaa. aw——NFPA 13E, “Recommended Practice for Fire Department
Operations in Properties Protected by Sprinkler and Standpipe Systems” (current
edition)

fff-bbb. ax——NFPA 750, “Standard on Water Mist Fire Protection Systems”

(current edition)

hhhh.ccc.  ayp——NFPA 901, “Standard Classifications for Incidents Reporting and

Fire Protection Data” (current edition)

Hikddd. az——NFPA 902, “Fire Reporting Field Incident Guide” (current edition)

kkkk.eee.  ba——NFPA 904, “Incident Follow-up Report Guide” (current edition)

mmmm-f. bb——NFPA 921, “Guide for Fire and Explosion Investigations” (current
edition)
P5 pr5—MEASUREMENT/VERIFICATION

None

P7P.6 P6— CANCELLATION
iX
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LPR 1710.11 Dated July 6, 2010

Stephen-G—Jurczyk

Deputy Director

DISTRIBUTION:
Approved for public release via the Langley Management System; distribution is
unlimited.
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1. INTRODUCTION

1.1 FOREWORD

Appendix

4-4-41.1.1xable52l angley Research Center (LaRC) management is committed to strive
for excellence in the conduct of operations to ensure a fire-safe work environment.
Work is performed at LaRC only when the risk of fire is as low as is reasonably
achievable and when the people are provided with a fire-safe workplace. Facilities shall
be designed and operated in a manner to minimize the adverse impacts of fire and its
related perils to workers, the public, facilities, operations and the environment. The
LaRC Fire Protection suppertGroup helps ensure that activities are conducted in
compliance with fire, building and life safety laws, National Aeronautics and Space
Administration (NASA) directives, regulations, general industry practices, and in a
manner appropriate for the associated hazards.

4+4:51.1.222.2—The establishment of a comprehensive LaRC Fire Protection
Program has as its goal to ensure that an adeguateacceptable level of fire-protection,
building and life safety is maintained for all personnel and property. This LPR was
developed in order to achieve this goal and maintain a viable and effective fire, building
and life safety program. Authority for the development and implementation of the LaRC
Fire Protection Program is rooted in NPD 8700.1A, ““NASA Policy for Safety and
Mission Success’.

4+-461.1.3423—Guidance for the development of this LPR was provided by:

a. NPR 8715.3, “*NASA General Safety Program Requirements*”
b. NASA STD 8719.11 —“Safety Standard for Fire Protectlon—”

c. 114 NPR 8820.C, “Design and Construction of Facilities”

+4+71.1.4NPR 8715.3 requires each NASA organizations to comply with the most
current requirements of the following documents:

a. Any applicable Federal Documents
IBC International Building Codes (Building, Mechanical, Fire, Plumbing)

b.
c. 29 CFR Part 1910-Subpart-L-Fire Protection19100SHA Regulations
d. Any applicable NASA Documents
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e. Safety Standard for Fire Protection — NASA STD 8719.11
Facility System Safety Manual — NASA STD 8719.7

g. Any applicable NFRANational Fire Protection Association (NFPA) Codes and
Standards and their Appendices

h. NFPA 101, Life Safety Code

i. NFPA 70, National Electrical Code

- NFPA 1, Fire Code

k. ASME A17.1, Safety Code for Elevators and Escalators

+4-81.1.5425——NASA STD 8719.11 expands on the policy and guidelines for fire
protection, building and life safety listed in NPR 8715.3. NASA STD 8719.11 is a
compilation of pertinent requirements from Occupational Safety and Health
Administration (OSHA;), NFPA, as well as, unique NASA requirements. Compliance
with this standard is mandatory for all NASA Field Installations. This Standard
establishes fire-protectionsafety requirements for NASA facilities in addition to those
provided in NPR 8820.2C. NPR 8820.2C adds the following documents to the list of
those stated previously that shall be adhered to:

a. Code of Federal Regulations (CFR)
b. Factory Mutual (FM) Data Sheets and Approval Guides

1.1.6 1+1.6——1aRC management is responsible for correcting work conditions
and employee actions that may contribute to the occurrence of fire- or other life
threatening event. It also is responsible for informing employees, contractors, and
relevant authorities of known potential fire hazards encountered in the workplace; for
training individuals and making equipment and appropriate job procedures available so
that each assignment can be completed in a fire-safe manner;, and for ensuring that
contractors-apphy-fire-protectionpersonnel fully comply with fire, building and life safety
requirements-fully-complying-with-LaRC directives..
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ClEARER D

3.2. 2——PROGRAM MANAGEMENT

21 21+—FIRE PROTECTION STATEMENT
2.1.1 2+1—PURPOSE

2111-This LPR outlines the procedural requirements necessary for the LaRC Fire
Protection Program to meet the NASA fireprotection-criteria-and NASA-mandated fire

protection-codes, building and standardslife safety criteria.

2.1.2 212—-SCOPE

21.21-This directive shall apply to the implementation of the fire-protectionprogram-inLaRC
Fire Protection Program across all organizations-at-aRC-and-te-all, contractors, activities
and facilities at LaRC.

2.1.3 213—REQUIREMENTS

SFAB/Fire-&The Safety and Mission Assurance Office (SMAO) Fire and Emergency
Preparedness Team shall develop, manage and implement the LaRC Fire Protection
Program.

2.1.3.1 2431 -The LaRC Fire Protection Program shall include the following
elements: : b R

a. Management
b. Administration
c. Documentation
d. Training

e. System and facility design-and, construction:-, operation and maintenance

a-f. _Fire protection engineering (FPE)
g.  Fire prevention

h. Fire detection and annunciation

I Fire/smoke confinement

b-]. Fire suppression

e-k. Fire department organization

. Inspection inspection; testing, and maintenance; and quality assurance.

m. Testing

n Maintenance

0] Investigations

p. Code compliance, interpretation, application, equivalencies, rulings
q

r

Certificates of Occupancy
) Emergency access
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s. Hazards abatement

24+342.1.3.2 The functional/organizational structure of the LaRC Fire Protection
Program is shown in Figure 2.1.

24322133 2432 ThefireprotectionThis Program shall provide and maintain a
level of fire-protection-, building and life safety at LaRC which meets and/or exceeds the
objectives and criteria stated in NASA STD 8719.11, ““Safety Standard for Fire
Protection™—".

24332.1.34 2:1.3:3-The objectives and the-approach of the Program shall entail
the following:

a. Cemplete-Facility survey/risk analysis to identify fire-pretection, building and life safety
deficiencies within the LaRC facilities. This shall be accomplished by the
performance of FPE surveys and more detailed fire hazard analyses (FHAs) of
facilities and hazards as warranted.

b. Reporting and tracking of fire protection deficiencies. This shall be accomplished
by the fire protection team maintaining a database of FPE deficiencies,
recommended corrections, and status of corrections, as well as Safet’sthe SMAO
Audit Tracking System (ATS)).

c. Appropriate review and correction of fire safety violations.

1)  This shall be accomplished by the participation in a formal fire protection
design review process to facilitate fire-protection, building and life safety
deficiency resolution in the earliest design phases. (Requirement
Documents, preliminary design reviews, critical design reviews, table tops,
and function approvals).

2) This process shall aid in preventing vital programs or projects from suffering
unacceptable delays and expense as a result of fire-oritsperilsof code-related
deficiencies.

d. Submittal of Construction of Facilities (CoF) projects to correct fire-protectionsafety-
related deficiencies. This shall be addressed by Center Operations Directorate
(COD) submitting drawings, specifications, and documentation to the Authority
Having Jurisdiction (AHJ) for review and approval. The AHJ shall be a member of
the-COD’s design review panels.

e. Control of flammable materials and hazardous operations to ensure that fire does
not cause an on-site or off-site release of hazardous material that may threaten
public health and safety or the environment. This shall be addressed through the
design review process, support of the Potentially Hazardous Materials (PHM)
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Committee, the Safety Permit Program, the FPE survey program, and afire
prevention program.

f.  Review of maintenance programs for fire protection equipment and systems. This
shall be accomplished through a documented inspection, testing, and maintenance
program of the fire pretectionand safety-related systems and equipment, as well as,
a documented improvement system to follow.

g.  Facility fire inspection and fire safety training. SFAB/The Fire &and Emergency
Preparedness Group shall:

1)  Conduct fire inspections of the LaRC facilities

2) —SFAB/Fire-&Emergency-Preparedness-Group-shal-Conduct training tefor LaRC
employees; on fire prevention programs for the-control-of housekeeping,
combustible loading, hot work operations, hazardous materials, and-fire
extinguisher selection and use and the control of ignition sources such as
smoking and portable heating devices.

g-h. _Proper functioning of the field-installationLaRC Fire Department and/or coordinatiene
with the responsible local fire departments. The Fire Chief will maintain or enter
into agreements with Hampton, Virginia and Joint Langley-AirFerce-Eustis Base
emergency services and fire departments. The objective of these agreements is to
provide fully staffed, trained and equipped fire response forces for fire suppression,
aircraft emergencies, emergency medical services, prefirepre-fire planning,
inspection services, and specialized fire safety training.

hi. Investigation and reporting of fires. This shall be accomplished through LaRC Fire
Department operations and the LaRC Fire Chief.

. Development of emergency action plans and a field installation fire protection
program plan and policy statement.

j-k. Designation of an autherity-havingjurisdiction{AHJ).. The responsibility of the AHJ is
identified in Section 3.1.

k. Compliance with local, State, and Federal laws, natienallnternational Building
Codes, NFPA codes; and standards and other criteria for fire-proteetion, building and
life safety, as well as, ensuring implementation of operational fire protection
devices. This shall be addressed through the design review process, FPE survey
program, more detailed Fire Hazard Analyses as warranted, and direct fire
protection technical support to projects and operations.

Lm. Assistance in ensuring the adequacy of design from a code compliance,
contractual, and cost benefit standpoint for majer-construction projects. This shall
be accomplished through an established fire protection design review process and

a design-based Fire Hazard-AnalysisFHA, as warranted.
45-3
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m-n. Review of facility design drawings for inclusion of adequate fire-protection, building

and life safety features and systems and for compliance with applicable codes and
criteria. This shall be accomplished by establishing requirements that provide an
acceptable degree of life safety to facility personnel; protection of LaRC facilities
and other assets, by providing a reliable water supply and water supply system
(source, storage facilities, pumps, valves, and hydrants) of sufficient capaebility for
the maximum credible fire; by developing and maintaining Fire-Hazard-AnalysesFHA's;
and by providing automatic suppression and detection systems in all areas subject
to serious property damage and/or program interruption.

0. Review of all contractual documents for fire-protection-specifications., building and life

safety requirements. This shall be accomplished through an aggressive and
documented fire-protection-design review process and-thereguirement-to haveensure
compliance with applicable safety-related codes, standards, regulations, laws, best
practices and to ensure that contractual documents are reviewed and approved by

the Safety-and-Mission-Assurance- Office {SSMAO)..
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Center Operations
Directorate (COD)
(Fire System Inspection,
Testing, and Maintenance)

Deputy Director

Fire and Emergency Preparedness

Fire Chief

Emergency Dispatchers
(Communications)

Fire Protection Engineer
(Fire/Life Safety Assessment)

Fire Alarm Specialists
(Fire Alarm Upgrade and
System Administration)

Fire Department
Personnel
(Emergency Response)

Fire Systems Inspection,
Testing, and Maintenance

Figure 2.1, Functional/Organizational Structure of the LaRC Fire Protection Programs-



New effective date LPR 1710.11 D

2.1.4 234 —RESPONSIBILITIES

2141 2141-The LaRC Fire Chief shall have the overall management responsibility
for the LaRC Fire Protection Program.

21.4.2 2142 The LaRC Fire Chief shall:

a. Plan, direct, and execute a comprehensive fire protection program for LaRC, in
accordance with the criteria established in NASA STD 8719.11.
b. Formulate, implement, maintain, and assess the fire protection program.

c. Provide and maintain the necessary staffing and resources ferto support the
program.

| : e di | ke fi :

e.d. Provide and maintain a strong, competent fire protection staff.

g-e. WerkServe as the Center’s AHJ for fire-protection, building and life safety as per
Section 3.1.

2143 2143-Center Operations Directorate (COD) shall haveappoint the LaRC AHJ
to be a voting member on the-Preliminary Design Reviews (PDR) and the Critical Design
Reviews (CDRY)), the development of Requirements Documents, Engineering Feasibility
Studies, and for the approval of designs for compliance with this LPR and its referenced
documents.

2144 2144-COD shall haveobtain the AHJ sigasignature on all construction
drawings / specifications and haweinclude the AHJ suppertin the resolution of problems
related to fire-protection—, building and life safety.

2.1.4.5 22145 All Associate Directors, Organizational Unit Managersand-workersLaRC

Center Director, and both Government and contractor workforce shall be directly
responsible for the fire-safety of all personnel and property within their respective areas
of operation.

2.2 22—FIRE PROTECTION ISSUES MANAGEMENT
2.2.1 221—PURPOSE
2.21.1-This Section establishes the process and requirements for tracking corrective

actions relative to fire-protection, building and life safety findings resulting from audits and
surveys. This shall include inspections, surveys, assessments, and evaluations.

2.2.2 223—SCOPE

2:2.3:2-This Section shall apply to all fire-pretection, building and life safety findings
resulting from audits and surveys at LaRC.
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2.2.3 224—REQUIREMENTS

2.2.3.1 2242 Internal fire protection surveys areshall be conducted under the
direction of the LaRC AHJ.

2.2.3:-432.2.3.1.1 22411-The LaRC AHJ shall ensure that the required fire protection
engineering (FPE) surveys are performed according to Section 9.1:

a. Forward copies of the surveys to the responsible Facility Coordinator (FC) and/or
Facility Safety Head (FSH) for resolution of deficiencies.

b. Discuss with the Facility-CoordinaterF C and/or Facility-SafetyHead;FSH potential
corrective actions for identified deficiencies. Additionally, ensure that interim
compensatory measures are in place as warranted.

22312 2.24-12-The LaRC AHJ shall categorize, consolidate, and track
deficiencies according to established protocol and enter the following information into a
deficiency tracking system: that incorporates the following information:

Violation number

Facility number

Year

Type of violation (life safety, fire system deficiency, other specified code deficiency,
NASA fire protection criteria noncompliance, housekeeping deficiency, or
noncompliance with a-geed-fire protectionpracticesafe practices)

e. Fire protection ranking of violation

f.  Violation description

g. Recommendation(s)/interim compensatory measures if warranted

oo ow

2234422313 22413 The responsible Facility-CoordinatorF C and/or Facility
Safety-HeadF SH shall notify the LaRC Fire Chief when the corrective actions are
completed.

2234622314 22414 — The LaRC AHJ or-an-appeinted representative shall
review and validate the corrective action to ensure that it was satisfactorily completed.

2234622315 22415 The LaRC AHJ then-shall then close the deficiency in
the database--.

2.23472.2.3.1.6 22416 ——The LaRC AHJ shall maintain documentation relative
to all corrected fireprotection-, building and life safety related findings-forsurveys—.




New effective date LPR 1710.11 D

2.2.3-1482.2.3.1.7 22417——Annual fire and life safety inspection
documentationactivities and findings shall be documented and maintained in the ATS
system.

2.2.3.2 2242-Annual inspections are conducted by the LaRC Fire Protection Team
using the Audit Tracking System (ATS)

2.2.3.21 22421 | aRC Fire Protection Team shall:

Record deficiencies on ATS stipulated under Section 10.7-

a.
b. Contact the Facility-CooerdinaterF C and/or Facility-SafetyHeadF SH to advise that a-firean
inspection will be performed.

c. Provide the LaRC Fire Chief with a copy of the inspection report using ATS.

2.2.3.2.32.2.3.2.2 22422-The LaRC Fire Chief shall serve as the primary point of
contact for external fire protection related audits and-shal:

a. Aid in coordination of the audits and questienfindings resolution.

b. Assist with resolution of deficiencies butis not responsible for corrective actions
unless such actions specifically involve a function under his/her control. This
responsibility shall lie with the Faciity-CeerdinatorF C and/or Faciity-Safety-Head FSH.
Enter the deficiencies into the fire protection database for tracking purposes.
Validate closure of deficiencies when notified by the Facility-CoordinaterFC and/or

Facility Safety Head FSH.

2.24 225-RESPONSIBILITIES

oo

2241 2251 —1aRC Fire Chief shall:

Issue

a. Establish requirements for compensatory measures that may be necessary until
deficiency resolution (e.g-. facility evacuation, fire watch).

b. Validate deficiency correction and close out the deficiency in ATS when notification
is received from the facility-coordinatorFC and/or facility-safety-head FSH.

c. Review ATS inspection report and forwardstherepoertforward to the respective facility
coordinatorF C and/or faciity-safety-headFSH using the ATS system.

d. Report fire protection deficiencies observed during audits and validate
implementation of corrective actions as delineated in this protocol.

e. Ensure that annual inspections are performed in accordance with this Section.

2242 2252 1LaRC AHJFire Chief shall:
a. Report fire protection deficiencies observed during surveys and validate

implementation of corrective actions as delineated in this protocol.
b. Ensure that surveys are performed in accordance with this Section.

2243 2253 FacilityCoordinatorFC and/or Facility-Safety-HeadFSH shall:
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a. Achieve resolution of all identified deficiencies.

b. Through the ATS system notify the LaRC Fire Chief when deficiencies are
corrected.

c. Ensure that all interim compensatory measures are being performed.

d. Coordinate corrective actions relative to fire protection findings with the LaRC Fire
Chief.

e. Seek funding to resolve deficiencies, as warranted.

g

h-f. Aid with the deficiency resolution and performance of any other tasks assigned

within this Section.

45-10
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2.3 23—FIREPROFECHON, BUILDING AND LIFE SAFETY FORMAL WAIVERS

2.3.1 231—PURPOSE

2:3.11-This Section identifies the methodology necessary to request formal waivers from
a mandated NASA fire protection policy, code, or standard.

2.3.2 232—SCOPE

2:3-24-This Section shall apply to all organizations at LaRC which operate facilities or
equipment that may warrant a formal waiver.

2.3.3 233—REQUIREMENTS

2.3.3.1 23.31-If compliance with a specified code, standard, or mandated policy
cannot be prescriptively achieved or the intent of the specified code, standard or policy
cannot be achieved through a performance-based approach as described in NFPA and
NASA STD 8719.11-threugh-the LaRC-AHJ, application for a formal waiver may be
reguested-made to the LaRC AHJ.

2.3.3.2 23.3:2-Any request for a formal waiver of requirements from this LPR, NASA
Fire Protection Policy, Natienalnationally-recognized codes, and consensus standards
shall be done in accordance with Langley LMS-CP-7151.

2-3-3-3—Any request for a formal waiver of requirements from this LPR, NASA Fire
Protection Policy-Cede, nationally-recognized codes, or standard shall be approved-by
made directly to the LaRC AHJ.

4254214234 Per STD 8719.11 the AHJ is the sole individual empowered to
grant waivers of RESRONSIBULITIES

233-+42.3.3.3

- 234 1-AlHLaRC organizations requesting-a formal- waiver from-a
mandated fire protection code, standard,, building, and/or policy shall follow the life
safety related requirements in-EMS-CP-7151-and-getthe-approval-of-the LaRC-AHJat

LaRC.

241—PURPOSE

24 2411 FIRE, BUILDING AND LIFE SAFETY RULINGS

45-11
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2.4.1 PURPOSE

This Section outlines the process for issuance of formal fire-pretection, building and life
safety rulings by the LaRC AHJ pertaining to specific codes, standards, and
amendments. Such-fire-pretection rulings are promulgated to administer and implement
the fire protection program and to provide clarification of language found within
applicable regulating documents.

2.4.2 242 —SCOPE

24-21-This Section shall apply to formal fire-pretection+uting, building and life safety
rulings made by the LaRC AHJ for applicable fire-pretectionsafety codes, standards, and
amendments implemented at the LaRC.

2.4.3 243 —REQUIREMENTS
2431 2431 General

24.3.1.1 24311 Formal fire protection rulings shall provide formal explanations and
guidance pertaining to the meaning, applicability or intent of any specific provision-er
provisiens(s) of any regulatory document affecting the LaRC Fire Protection Program.

24.3.1.2 24.312-All requests for formal rulings-en-the-intent of NASA-specific criteria,

codes, standards, and other relevant fire, life safety, and facility requirements shall be

made directly to the NASA Fire Chief who serves as the Autherity-Having-Jurisdiction{AHJ)
at LaRC.

24.3.1.3 24.313-All requests for formal rulings on the intent of NASA-specific
criteria, codes, standards, and other relevant fire, life safety, and facility requirements
shall contain the following information:

a. Cite applicable edition of NASA-specific criteria, code, standard, or requirement
b. Cite specific paragraph or section number where clarification, interpretation, or
ruling is being requested.

2432 2432 Limitations

24.3.21 24321-A statement, written or oral, that is not processed in accordance
with this section shall not be considered the official position of the LaRC AHJ or any of
the fire protection designees.

24.3.2.2 24322 A statement, written or oral, that is not processed in accordance

with this section shall not be considered to be, nor relied upon as, a formal ruling.

45-12
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2.4.3.3 2433 Method for Requesting Formal Fire PretectionRulesBuilding and Life
Safety Rulings:

a. Arequest for a formal ruleing shall be directedsubmitted directly to the LaRC AHJ.

b. The request shall include a statement which details specific references to a single

problem and identifies the portion (e.g., article, section, and paragraph) of the

document and edition of the document on which a formal ruleing is requested.

Such a request shall be in writing.

Such a request shall indicate the business interest of the requester.

e. Arequestinvolving an actual field installation shall state this. All parties involved in
a request involving an actual field installation shall be named and_duly notified.

oo

2434 2434 Process

a. The LaRC AHJ, after consultation with the-appropriate staff, shall determine if the
request for a formal ruleshalnetruling is in proper form to be processed.

b. The LaRC AHJ andYor an appropriate staff having expertise in the documents or
pertienportions thereof covering the subject under consideration shall review the
request, eedesapplicable code requirements, and supporting documentation-
submitted.

c. The AHJ shall involve any applicable Standard Practice Engineers (SPE;), Safety
Committees, and/or other experts who may havepossess expertise feron the subject

d. A request for a formal ruleing may be rephrased_by the AHJ in formulation on said
ruling. The rephrased version and any pertinent background information shall be
sent to the requester and all parties named in the request for a formal ruleing.

e. A deadline for receipt of agreement on rephrased ruling request shall be
established.

24341 24341-Approval of Formal Fire Protection Rulings:

a. If the requirested agreement is secured, the requester, the staff, and all named
parties shall be notified by the LaRC AHJ.

b. Formal fire protection ruling shall be made in writing to the requester and all parties
affected by the ruling.

c. A copy of the ruling shall be keptretained by the LaRC AHJ.

24342 24342-Applicability

2434.21 24343-Any formal ruling issued shall apply to the edition of the specific
codes, standards, and amendments for which the ruling is made and to any other
edition of the document where the text is identical to the text of the edition on which the
formal ruleing was rendered unless deemed inappropriate by the LaRC AHJ.

2.4.4 244 RESPONSIBILITIES
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2441 24431-All LaRC organizations requesting a formal ruleing of a mandated fire
protection, building or life safety code, standard, and/or policy shall submit the request to
the LaRC AHJ with the information outlined in this Section.

2442 2442 The LaRC AHJ shall review and approve or reject all requests for
formal rulings brought before him.

45-14
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4.3.  ADMINISTRATION ASPECTS/FEATURES
3.1 AUTHORITY HAVING JURISDICTION (AHJ)
3.1.1 PURPOSE

This Section establishes the Authorlty Havmg Jurisdiction (AHJ) for the administration
and enforcement of fire-prete 3 and, building and
life safety related requwements |nclud|nq NASA SDeCIfIC criteria, OSHA regulations,
NFPA, IBC, IFC and IMC codes, UL and FM requirements, along with referenced
standards, guides and recommended practices.

3.1.2 312—SCOPE

3-1.21-This Section shall apply to all fire-pretection, building and life safety related issues;
codesstandardsat LaRC.

3.1.3 REQUIREMENTS

3.1.3 3333 REQUIREMENTS

3.1.3.1 General

3.1.3.1.1 31311-The SFABHeadSMAOQO Director may delegate an individual to be the
AHJ for all fire-protection, building and life safety related matters at LaRC.

3.1.3.1.2 The AHJ shall meet the qualifications as stated in STD 8719.11 which
includes as a minimum-4)-:

a. A State certified Fire Officer One

b. -2-A Certified Fire Protection Specialist

c. -3)8 years’years of experience reviewing plans, documents, and submittals for
building and fire code enforcement

3-43-423.1.3.1.3 34312 The individual delegated by the SFABHeadSMAO Director
as the AHJ is the LaRC Fire Chief, and he shall assume such powers as necessary for
the administration and enforcement of the LaRC fire protection program.

3.1.3.1.3.1 a——A memo shall be signed by the Center Director formally naming the
AHJ.

3-43-1433.1.3.1.4 343413 -LaRC Office of Security Services (OSS) and other
enforcement agencies shall have authority to render necessary assistance in the
enforcement of the fire protection program when requested to do so by the AHJ.
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3.1.3.2 31431-Authority of the AHJ

3.1.3.2.1 321411-The AHJ or designee shall be authorized to inspect any facility or
premises for dangerous or hazardous conditions or materials, for violations involving
fire, building and life safety requirements, and for actions taken by personnel that
increase risk of personal injury or property loss.

3.1.3.2.2 31412 -The AHJ shalerderhas the authority to direct any person(s) to
remove or remedy dangerous or hazardous conditions or materials._Said individuals
shall be compelled to fully comply with directive in an expeditious manner.

3.1.3.2.3 31413-Where conditions exist and are deemed hazardous to life and
property by the AHJ, he or she shall have the authority to immediately abate such

hazardous condltlons that-are-in-violation-of the-fire-protection-programas deemed appropriate.

3-43.2.63.1.3.24 31414-The AHJ shall investigate the cause, origin, and
circumstances of any fire, explosion, or other hazardous condition:.

a. The AHJ shall take custody of all physical evidence relating to the cause of the fire,
explosion, or other hazardous condition.

b. Information that may relatebe related to trade secrets or processes shall not be
made part of the public record except as may be directed by a court of law.

3-4.3.263.1.3.2.5 321415 The AHJ shall have full access to all plans and
specifications to ensure compliance with applicable-codesapplicable fire, building and
standardslife safety requirements.

343:2743.1.3.2.6  34416-When any construction or installation work by a contractor
is being performed in violation of the plans and specifications approved by the AHJ, a
NASA LaRC Notice of Violation {Centractor)-shall be issued to the responsible party to
immediately stop work on the portion of the work that is in violation.

3-13:2.83.1.3.2.7 31417 -The notice shall state the nature of the violation.

3-13:2.93.1.3.2.8  344.1.8-No work shall be continued on that portion until the
violation is corrected.

3-4.3.2103.1.3.2.9 22429 The AHJ shall be notified when the installation-is-violation
has been mitigated and ready for re-inspection-and-conduct-the-inspection-within-a-reasonable
time—Whenever. If any installation subject to inspection prior to use is covered or
concealed without having first been inspected (e.g., buried piping), the AHJ mayshall
have the authority to require that such work be exposed for inspection.
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3.1.3.2.10 3::4.120-The AHJ shall have the authority to approve alternative materials
or methods of construction provided-(1)-:

a. The proposed alternative is satisfactory and complies with the intent (spirit) of the
provisions of the fire protection program; and

b. +2-The material, methods or work offered is; for the purpose intended, at least the
equivalent of that prescribed in the fire protection program infor quality, strength,
effectiveness, fire resistance, durability, and safety:

1)  Sufficient technical data shall be submitted to substantiate the propesed
installation-of-any-material-or-assemblyalternative method is reliable and provides
equal or greater protection than the prescripted requirements.

2) If the AHJ determines that the evidence submitted is satisfactory proof of
performance for the proposed installation, he or she shall approve such an
alternative subject to the provisions of the fire protection program.

3) The cost of all tests, reports, and investigations required under this provision
shall be paid by the applicant.

4) Supporting data, where necessary to assist in the approval of all materials or
assemblies not specifically provided for in the fire protection program, shall
consist of valid research reports from approved sources.

3.1.3.2.11  314111-The AHJ shall order the immediate evacuation of any facility
deemed unsafe and presentanpresently posing imminent danger to facility occupants.
This authority extends to multiple facilities or to the entire Center_ as deemed necessary.

3.1.3.2.12 314112 -The AHJ shall develop and implement a fire protection program
as deemed necessary for the general welfare with respect to the potential fire hazards
at LaRC.

3.1.3.2.13 314213 -The AHJ shall ensure that appropriate or duly authorized fire
safety education programs and/or public fire safety messages are disseminated to
LaRC employees and contractors.

3.1.3.2.14  3.14114-For matters involving the AHJ with regard to submittals, reviews,
approvals, code compliance, and participation on review panels see Section 2.1.3.35.
For waivers see Section 2.3. For rulings see Section 2.4. For design and document
review process see Section 4.3. For certificate of occupancy requirements see Section
6.4.

3.1.3.2.15 314.115-The AHJ may consider, approve or reject equivalent systems,
methods or devices in lieu of strict prescriptive requirements.

3.1.4 315 RESPONSIBILITIES
3.1.4.1 341541 Center Director shall:

a. Designate the AHJ.
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b. Ensure that the duties and authorities of the AHJ are developed.
3.1.4.2 3152 Authority Having Jurisdiction (AHJ) shall:

a. Perform the duties delineated in this Section.
b.  Enforce the provisions of the LaRC Fire Protection Program.

3.1.4.3 34.53-LaRC Fire Chief shall act as the AHJ for fire-pretection, building and life
safety related issues. This includes all facilities, projects, programs and tests on Center
or being used by NASA LaRC civil servants and contractors.

3.2 32—FIRE INVESTIGATION AND REPORTING
3.2.1 321-PURPOSE

3.2.11-This Section identifies the requirements for and describes the methods of
conducting fire investigations and preparing the investigation reports.

3.2.2 322—SCOPE

3.2.21-These requirements shall apply to all personnel designated to investigate fires,
determine cause, and properly report their findings.

3.2.3 323-REQUIREMENTS

3.2.3.1 3:231-This Section is not intended to cover every aspect of a fire
investigation. However, certain steps shall be necessary to aenssure an accurate report
is made of any fire, large or small. The statisticscause, performance of personnel and
equipment, and lessons learned in the aftermath of a fire areis vital in every respect. All
facts shall be expoesed—well documented.

3.2.3.2 323.2——Any information obtained from a knowledgeable person shall be
considered very important, until otherwise determined.

3.2.3.3 3.23:3-Fire investigations and reports shall be performed and prepared in
accordance with the STB8719STD 8719.11 and NPR 8715.3 and recorded into the
Incident Reporting Information System (IRS).

3.2.34 3.234-The LaRC AHJ shall conduct-the fire investigations with assistance
from the LaRC Fire Department station officer, Security, Hampton Fire Department
investigation unit, or other organizations as requested.

3.2.3.5 3:235-Basic information relative to the facility at which the fire occurred shall
be obtained, including the following:

a. Facility Number and Name
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b. The specific location of the fire occurrence-shall-be-identified.

c. Facility Function — The type of facility or the activity/function performed by the
facility-shal-bereported—.

d. &——Originator — The name, title, and telephone number of the person who
obtained the information and documented the facts-shall-be-included.

3.2.3.:6-Theresponse-related

3236 All information shall be identified and documented; including the following:

Method used to provide notification of the fire.

Beginning and ending recording index.

Individual notifying the LaRC Fire Department.

Fire-related information provided during initial notification.

All responding vehicles/apparatus, including time out and time in.
Approach used; position of apparatus.

Whether or not equipment functioned properly.

Weather conditions and wind direction.

Extent of fire spread or containment.

Content or fire load, fuel, ventilation, and facility accessibility.
Equipment damage.

Fire fighter, pedestrian, or occupant injuries.

m. Amount of agent used to extinguish the fire.

AT T STQ@Tm0 0T

3.2.3.7 3237-The point of origin and cause of fire shall be determined and
documented.

3.2.3.8 3.2.3.8-Photographs taken of the complete area shall be included.

3.2.3.9 3.23.9-The previous information and any other pertinent information shall be
documented in a consistent, organized manner.

3.2.4 324-RESPONSIBILITIES

3.24.1 3241-LaRC AHJ shall investigate all fires and follow these requirements in
the performance of his-ex/her duties.

3.24.2 3242 Fire Department Station Officer shall assist in the investigation of fires,
as neededrequested.
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4. DESIGN CRITERIA

41 FIRE PROTECTION DESIGN CRITERIA
41.1 433+ —PURPOSE

411.1-This Section identifiesd the fire protection design criteria for new facility designs,
upgrades; and modifications.

4.1.2 412—SCOPE

4.1.21 4121-This Section shall apply to all designs, upgrades, and modifications to
NASA-owned facilities.

4.1.2.2 4122 This criteria shall be applied to NASA-leased facilities to the
maximum extent permitted by the local building cede-erofficial.

4.1.54.1.3 413 REQUIREMENTS
4131 42131 General
4.1.3.1.1 4.1.3.1.1-Structural Building Requirements

a. a———Structural features of NASA facilities shall be in accordance with this
Chapter and the requirements and guidelines of NPR 8820.2, Facility Project
Requirements-and-applicable-building-codes, International Building Code, NFPA and
COD Structural Stand Manual-—\Wherereguirements-are-conflictingthe-most stringentshall
apply.

b. 421312 Where requirements are conflicting, the most stringent shall apply.

4.1.3.1.2 Structural Selection

a———Selection of the basic construction classification of proposed NASA facilities shall

be made after a thorough review of anticipated occupancy hazards, occupational

exposures, floor area, building height, interior construction, automatic sprinkler systems,

and costs.

41.31.3 41313 Fire Resistant Construction

a. a———Every fire wall shall be of noncombustible material having a fire-resistance
rating.
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b. Telephone/Electrical Rooms — When telephone rooms or electrical closets are
located one above the other, with unprotected floor penetrations, the enclosure
walls are considered to form a shaft and protection shall be in accordance with the
requirements contained in this Chapter and the National Electrical Code, NFPA 70.

c. _ Fire Partitions — Fire partitions shall be installed around an atrium or stairwell used
as part of arrequwed exits and exit access-corridor—.

e.d. The fire rating of the separationfire barrier shall be in accordance with the applicable
life safety, flre and bU|Id|ng codes

. : anels-Openings in the fire

partltlons of an atrlum or stalrwell shall be I|m|ted and must be protected by listed
fire dampers, doors, or other assembly approved by the AHJ. A balcony or
walkway may be provided on the atrium side of a fire partition provided that it does
not form a portion of an exit access corridor, or the atrium is provided with
sprinklers and smoke control systems._Under no circumstances will ductwork and
other utility penetrations of fire-rated stair enclosures be allowed. Exception:
power and communications wiring dedicated solely for use within stairs.

41314 41314 Fire Stopping

a——Through-penetrations {(“poke-through”” openings) shall be protected by
sealing the penetration with a “*fire stopping assembly*” that is UL listed, FM approved
or isEM-erotherwise certified by a nationally-recognized independent testing laboratory
approved for that purpose, ard-isSaid protection shall be capable of maintaining the fire-
resistance rating of the fire barrier per NFPA 251. For sealing purposes, all floors shall
have a minimum rating of 2 hours.

41.3.1.5 41315 | abeling Fire Rated Construction

a. a———All new fire rated construction shall be labeled.

b. The label shall describe the wall hourly rating.

c. The lettering of the label shall be made with a minimum of 6-inches red letters and
a maximum spacing of 20 feet. The labeling is required for both under floor and
above ceiling locations.

4.1.3.2 413:2-Original Design Codes

4.1.3.2.1 44321 -The fireprotection, building and life safety related codes and
standards in effect when facility design commences (code of record)), shall remain in
effect for the life of the facility unless a significant hazard that endangers the facility
occupants or the public is identified.

a. a———1Inthese cases, the facility shall be upgraded to the current requirements of
the applicable code or standard.

b. b——If the code of record cannot readily be determined, the Autherity-Having
JurisdictionAHJ shall stipulate the code to be utilized.
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41.3.3 4233 Current Codes

4.1.3.31 4.1.3:3-1-When upgrades or modifications are made, the current edition of
the codes shall apply to the upgrade or modification.

4.1.3.3.2 4.1.3.3.2-When substantial upgrades or modifications are made on fire
protection systems, the entire system shall be upgraded to the current code or standard.

4.1.34 42134 Equipment Testing and Approval

4.1.3.4.1 4.1.3.4.1-All fire protection designs shall use equipment that has been
tested and listed or approved by a nationally recognized testing laboratory for its
intended use.

4.1.3.4.2 41.3.41-The LaRC AHJ shall have the authority to issue written approval

for the use of substitute - /equwalent items, mt%eﬁapppexfeekﬁeﬁkean%e

e—provided
that suff|C|ent |ust|f|cat|on has been submltted and that the spirit of the code has been

met.

4.1.3.5 42135 Equipment Compatibility

4.1.3.5.1 41351-All equipment components specified in designs shall be compatible
with existing equipment and installed as required by the applicable NFPA codes and
standards.

4.1.3.6 423.6-Acceptance/Operating Test Procedures

4.1.3.6.1 413.61-If NFRArequiredstandardized tests are not available or unacceptable to
the AHJ, then a-written acceptance tests or operating procedures shall be prepared and
submitted to the AHJ for review / approval. Upon approval plan shall be executed for all
new system installations and/or modifications to verify that the systems perform as
required.

4.1.3.6.1.1 a———Any deficiencies noted during the tests shall be documented and
tracked until resolved or corrected.

4.1.3.7 44137-Site-Specific Requirements

4.1.3.7.1 421371-When site-specific guides or design specifications exist, they shall
be included in all fire protection design packages as applicable.

4.1.3.8 42138 Mandatory Design Criteria
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4.1.3.8.1 4.1.3.81-Provided in each Section of this document are the orders, codes,
standards, and other applicable documents that shall be followed for all fire protection
designs, modifications, upgrades, and other fire protection related activities.

1.64.1.4 414 RESPONSIBILITIES
4141 41411aRC AHJ (or Designee) shall ensure that design submittals are
reviewed in accordance with and meet the design criteria listed herein and the
referenced documents.

4142 4142SFABHeadSMAO Director (or Designee) shall ensure that design
submittals are reviewed in accordance with and meet the design criteria per LaRC Fire
Protection and Safety Requirements, NASA Fire and Safety Policies, and OSHA
standards.

4.1.4.3 42143 Facility CoordinatorFC and/or Facility-Safety-HeadFSH shall ensure the

LaRC Fire Chief is made aware of any construction projects within their Facility.

41464144 4144 COD shall have the Fire ChiefVAHJ as panel members on all
PDR and CDR Review Panels. COD shall also include AHJ in the development of
Requirement Documents, feasibility and engineering studies, and in meetings
discussing possible changes to policy, program or procedures that could impact fire and
life safety at LaRC.

4.2  PROPERTY LOSS DESIGN CRITERIA

421—PURPOSE

4.2 4211 PROPERTY LOSS DESIGN CRITERIA

4.2.1 PURPOSE

This Section provides requirements for limiting property loss from fire.
421422 422 SCOPE

4221 4221 These requirements shall apply to all LaRC-managed facilities,
operations, programs, and activities.

4.2.2.1.1 a—This shall also include NASA-managed equipment and components
located in leased facilities.

45-24



New effective date LPR 1710.11 D

4.224.2.3423——REQUIREMENTS

4231 42321-Minimum requirements for Installing Automatic Fire Suppression
Systems

a. Fire sprinkler systems shall be designed as Ordinary Hazard Group 1 or higher
based on NFPA 13. Light hazard sprinkler systems are strictly prohibited-
regardless of hazard.

b. Include a 10-psi safety factor for new sprinkler systems-is+eguired-system designs.

c. Recessed quick response sprinkler heads are to be specified where
appropriateunless inappropriate for situation or otherwise directed by the AHJ.

42344232 4.2.3.2-Complete automatic fire suppression systems shall be
provided and installed according to the applicable NFPA standards erand NASA criteria
for the following:

a. All new permanent structures or renovations unless deemed otherwise by AHJ.

b.  All projects (regardless of funding sources) where the maximum credible fire loss
(MCFL) and mission will result in the loss of use of a vital structure or equipment
for a period longer than that specified as acceptable by the program director.

4.2.3.54.2.3.3 4.2.3.3-All new sprinkler systems shall be provided with an
integrated, self-contained TotalPac System with Viking hardware. It is unacceptable to
have systems skid mounted.

4.23.64.2.3.4 4.2.34-Dry and preaction sprinkler systems typically having-piping
filled with compressed air mayshall utilize compressed nitrogen gas instead.

4.23.74.2.3.5 4.2.3.5-Systems shall include both a control valve at the TotalPac,
as well as a post indicator valve (PIV) outdoors.

4.2.3.84.2.3.6 4.2.3.6-The PIV must be located a minimum of 10-foot. farther away
than the height of the exterior walls unless otherwise approved by the AHJ.

4.2.3.94.2.3.7 4.2.3.7-All control valves must be equipped with tamper switches.

4.2.3-404.2.3.8 4.2.3.8-Tamper switches, pressure switches and flow switches all
shall be connected to fire alarm system.

423114.2.3.9 4.2.3.9-Fire Department siamese connections must be free-standing
and located where the NASA Fire Chief so specifies_regardless of circumstances.
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4.2.31424.2.3.10  4.2.3.10-Fire mains connecting thefacility and Center underground
water supply shall be a minimum of 6-in:inches in diameter and solely used for that
purpose.

4.2.3.434.2.3.11 4.2.3-31-All sprinkler systems shall incorporate a reduced pressure
principal backflow preventer with test header and tamper switches.

4.2.31464.2.3.12  42.313-Where pendent sprinklers are used in conjunction with
finished ceilings, theysprinkler heads shall be of the recessed type and centered in the

middle of ceiling tiles.

4.2.3474.2.3.13 42314 -Sprinkler piping that is concealed does not have to be
painted. Unconcealed sprinkler piping shall be painted RED.

4.2.3484.2.3.14 42315 All sprinkler piping is required to be labeled.

4.2.3194.2.3.15  4.2.316-Systems must be hydrostatically tested for leaks at 200-psi
for a period of 2-hours.

4.2.3.204.2.3.16 42317 -Acceptance testing must comply with applicable NFPA and
NASA criteria.

4.2.3.214.2.3.17  4.2316-Acceptance testing and hydrostatic testing shall be
performed by installation contractor and witnessed by the NASA Fire Chief.

4.2.3.224.2.3.18 42317 -The determination of whether a system passes or fails lies
solely with the NASA Fire Chief.

4.2.3.:254.2.3.19  4.2.319-All standpipes and sprinkler systems should be
interconnected so that each FDC serves all fire protection needs simultaneously.

4.2.3.264.2.3.20 4.2.3.20-Explosive hazardous facilities and large-facilities with heavy
fire lead-facilities-loading shall be provided with a remotely located FDC as specified by
the NASA Fire Chief.

42321 FEach new FDC shall be unobstructed and located within 50 feet of a fire
hydrant.
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4.2.3.294.2.3.21 42322 Fornew-constructionthe FBDG_New fire hydrants shall be within
100-ft—of the fire-hydrantinstalled in instances where it is difficult to comply with this

requirement.

4.2.3.304.2.3.22 Permanent signs reading, ““STANDPIPE AND AUTOMATIC
SPRINKLER® shall be provided.

4.2.3.314.2.3.23  4.2.3.23-FDCs shall be provided with protective caps and chains
(minimum length of this chain shall be 12 inches:).

4.2.3.324.2.3.24  4.2324-If the FDC does not protect 100 percent of the facility, the
area protected shall be identified on the FDC.

4.2.3.25 423251-SPRINKLER SYSTEMS

4.2.3.25.1  Automatic sprinkler protection shall be provided for all new building/facility
construction.

4.2.3.25.2 4.2.3.25.2-Sprinklers shall be provided in renovation projects involving over
50 percent of the building.

4.2.3.25.3  4.2.3.25.3-Sprinklers shall be censideredrequired for renovation projects
everexceeding 2,500 square feet.

4.2.3.25.4  4.2.3.254-Sprinklers shall be installed; if required by the AHJ due to
occupancy change:_or use

4.2.3.25.5 4.2.3.255-Partially-sprinklered buildings shall be considered as non-
sprinklered.

4.2.3.25.6 4.2.3.256-Hydraulically designed sprinkler systems shall be designed for a
system demand of at least 10-psi below the water supply curve provided for the project
by the NASA AHJ.

C3eenetens:

4.2.3.25.94.2.3.25.7 4.2.3.25.8- Water flow alarms, interconnected with the building fire
alarm system and central fire reporting system shall be provided for each floor level
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protected by the automatic sprinkler systemsyOn large facilities floors shall be divided
into zones whereby location of sprinkler head operation can be readily determined.

42.3.25-404.2.3.25.8 4.2.3:25.9-For smaller buildings, where the location of a fire
would be readily apparent, only one water flow alarm is necessary.

4.2.3.256-414.2.3.25.9 4.2.3.25:10-All valves on connections to fire protection water
supplies-and-en-supphy-pipes to sprinklers shall be of the indicating type with tamper
switches that activate a supervisory signal on the building fire alarm system_when

operated.

4.2.3.25.9.1 a—EXCEPTIONS TO THIS ARE:

| : 64 mill loss.in size

b-a. Standpipe valve hose connection outlets;

e:b. Drain valves;

d-c. Inspector’s test valves;

e.d. Valves located in areas where the installation of tamper switches is impracticaland

f.e. _Underground_valves with the exception of PIV valves that may be secured open by
the use of a substantial lock-

4.2.3.25-424.2.3.25.10 4.2.3.25.11If sprinkler protection is not provided throughout
an existing facility, the area protected by the sprinkler system shall be separated from

sections not protected-by-the-sprinklersprinklered by a fire partitienbarrier of at least 1-hour
fire-resistance.

4.2.3.25134.2.3.25.11 4.2.3.25:12-Drains — In areas protected by sprinklers that are
subject to excessive water damage, floor drains with sufficient capacity shall be
provided to handle anticipated accumulation of sprinkler system and fire protection hose
stream discharge. (Examples are computer rooms and electronic repair rooms.)).

4.2.3.25144.2.3.25.12 4.2.3.25:13-Inspector test connections sheualdl be located in
the most hydraulically remote area from the flow or pressure switch and accessible
within 7 feet of the finished floor.

4.2.3.25:164.2.3.25.13 4.2.3.25-14-Inspector test connections shall have an outlet
size equal to the sprinkler head_orifice installed and discharge to a location capable of
accepting a full flow from the connection until the water flow switch operates.

4.23.2561474.2.3.25.14 4.2.3.26-A redundant fire protection system shall be provided
when the maximum possible fire loss (MPFL) exceeds $50 Million, to limit the loss to
this figure, or in situations deemed appropriate by sound fire protection engineering
judgment.
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4.2.3.25:184.2.3.25.15 4.2.3.27-In some cases, a fully staffed, trained, and equipped
on-site fire department with adequate water supply (including location of hydrants) and

automatic means of notification (such as a smoke detection system installed per NFPA
72) shallmay in the judgment of the AHJ serve as a redundant system.

423374.2.3.26 4238 New Structures and additions / modifications to existing

facilities shall be of noncombustible construction.

4.2.32634.2.3.26.14-23.82 Allowances for a limited amount of combustible trim in
accordance with NFPA 101 shall be permitted in the majority of
circumstances.

4.2.3.384.2.3.27  4.23.9—Portable structures shall comply with Section 8.4, “Fire
Protection for Portable Structures”.

4.2.3.394.2.3.28  4.2.3.10-Electronic computer systems shall comply with Section
8.10, “Fire Protection for Computer Facilities>".
4.2.3.404.2.3.29  4.23211-All fire alarm systems shall meet as a minimum the
requirements listed in the IBC, IFC, NFPA 101 and NFPA 72. The LaRC AHJ canshall
have the authority to require additional fire, building and life safety protection detection-and
suppression-based on the hazard of a facility, project, or equipment.

4.2.3.29.1  All new fire alarm systems shall be UL listed equipment and compatible
with the Notifier Base Center fire alarm system known as OnyxWorks.

4.2.3.29.2 Smoke detectors shall beutilize photoelectric technology in order to reduce
false alarms and increase overall reliability unless otherwise required by the AHJ.

4.2.3.29.3 An alarm strobe light shall be added to the exterior of the facility at the
entrance closest to the FACP.

4.2.3.29.4 Smoke detector placement shall be 15ftno more than15 feet spacing from
a wall and 3630 feet spacing apart-forsmeke-detectors-shat-be-maintained, even in
hallways/corridors unless otherwise required by the AHJ. In no case shall devices be
installed contrary to its UL listing.

| | o rodinel 5
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4.2.3.434.2.3.30 42312 When fire protection systems are installed in facilities on the
LaRC site, they shall be compatible with and connected to the site-wide fire alarm
system.

4.2.3.444.2.3.31 4.2.3.13-Special hazards unique to site operations and not
addressed by mandatory codes or standards shall be protected per the AHJ.

4.2.3.454.2.3.32  4.2.314-The design of fire protection systems to withstand seismic
events shall be according to the applicable NFPA standard, except as required by other
criteria for safety class equipment.

424 HREALARM-SYSTEMS

4.2.4 4241 FIRE ALARM SYSTEMS

4.2.4.1 SYSTEM DESCRIPTION

42411 42411 The fire detection and alarm system and the central reporting
system shall be a complete, supervised fire alarm reporting system configured in
accordance with NFPA 72:-.

424.1.2 42412 Exceptions are acceptable as directed by the AHJ.

4.24.1.3 Furnished equipment shall be compatible with current NASA LaRC systems;
and be UL listed, 4.24-2.4-FM approved, or approved-erlisted by a nationally recognized
testing laboratory.

42414 424315 A complete fire alarm &and detection system shall be provided in all
facilities unless determined otherwise by the AHJ.

42415 42416-Fire alarm &and detection systems must be designed, installed and
tested in accordance with the provisions of NFPA 70, 72, 101, 29 CFR 1910.165 except
as modified by the AHJ.

4.24.1.6 42427 -The AHJ shall be the sole judge as to what specific elements:,
features and coverage will be required on a case by case basis. This to include any
combination of:

flow and tampers switches,

specialized gas detection systems,

duct smoke detectors,

status of suppression systems,
emergency power status,

. AEDs,

g. liquid detectionelevaters— in elevator pits,

RIS T
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h. fire pumps;- & drivers

i. ___voice evacuation,

.. VESDA aspirating smoke detection,
h-k. beam smoke detectors,

k. flame detectors,

m. heat detectors,

k-n. smoke detectors,

Lo. video detectors,

m-p. horn/strobe notification devices,
A-q. _manual pull stations,

e-r. _automatic closure of doors and
p-s. Segregation of hazards.

4244642417 42438 All fire alarm systems shall be monitored by the NASA
CenterscentralLaRC'’s proprietary station fire service.

4.2.4.2 4242 Operation

42421 42421 Circuits (SLC), Style [5] [6], in accordance with NFPA 72 (unless
otherwise designated by the AHJ). Connect alarm notification appliances to notification
appliance circuits (NAC), Style Z in accordance with NFPA 72.

42422 42422 Individual identity efshall be provided for each addressable device
for the following conditions: alarm; trouble; open; short; and appliances missing/failed
remote detector -— sensitivity adjustment from the panel for smoke detectors.

42423 42423 Capability of each addressable device beingto be individually
disabled or enabled from the panel and Central System.

42424 42424 Size each SLC to provide 40 percent addressable expansion
without hardware modifications to the panel.

42425 42425 Activation of any manual pull station or other alarm initiating device
(water flow alarm) shall immediately activate all bells, strobes, horns, rotating beacon
I|ghts or v0|ce aIarm speakers that form a portlon of the alarm system anel—aetwate—the—me

panet-et—preweled)-EXCEPTION A pre alarm system complylng W|th NFPA 101 is
permitted subject to approval by the AHJ.

42426 424.26-An alarm condition on the fire alarm panel shall activate auxiliary
devices that are to be interfaced with it, such as motorized dampers and automatic door
closers._The fire alarm system shall function satisfactorily under emergency power.

42454243 4.2.4.3 Operational Features
45-31



New effective date LPR 1710.11 D

42431 42431 Evacuation alarm silencing switch which, when activated, will
silence alarm devices, but will not affect the zone indicating LED/LCD nor the operation
of the transmitter. This switch shall be over-ridden upon activation of a subsequent
alarm from an unalarmed device and the NAC devices will be activated.

42432 42432 The fire alarm control panel shall provide supervised addressable
relays for HYAVC shutdown. An override at the HVAC panel shall not be provided.

42464244 4.2.4-4 Battery Backup Power

42441 42441 Battery backup power shall be through use of rechargeable, sealed-
type storage batteries and battery charger.

42442 42442 The batteries shall last a minimum of 48 hours substantiating
battery calculations for supervisory and alarm power requirements-shal-be-performed--.

42443 42443 Calculations of the ampere-hour requirements for each system
component and each panel component, and the battery recharging period shall be
included in submittal package.

42444 42444 Voltage drop calculations for notification appliance circuits teshall be
submitted for approval. Calculations shall indicate that sufficient voltage is available for
proper appliance operation.

4245 42451 Submittals

4.2.4.51 Detail drawings; shall be prepared and signed by a Registered Professional
Engineer or a NICET Level [3] [4] certified Fire Alarm Technician, as specified.

42452 42452-A smoke detector sheualdl be shown on the drawings per NFPA 72,
Paragraph 1-5.6.

42453 42453 Testing

424531 42454-All system testing shall be performed per NFPA and NASA
specification requirements.

424.53.2 42455 Testing shall include sound readings theughteutthethroughout a
facility to iensure the audible alarm is at least 15db above ambient noise level. This
shall be witnessed by the AHJ.
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424533 42456-Allfire alarm and sub system alarms that are tied to the fire alarm
system shall be tested as a whole and witnessed by the AHJ.

424.6 42461Stations Addressable Manual Fire Alarm Stations

4.2.4.6.1 Stations shall be of the double-action type. Stations shall be finished in red,
with raised letter operating instructions of contrasting color.

424.6.2 424.6.2-Stations requiring the breaking of glass or plastic panels for
operation are not acceptable.

424.6.3 4.24.6:3-Stations shall be mounted at a maximum of 1.2m (48 inches) above
finished floor (AFF) for forward reach and 54 inches AFF for side reach.

424,64 42464-The use of a key shall be required to reset the station. Gravity or
mercury switches are not acceptable.

424.6.5 42465 -Switches and contacts shall be rated for the voltage and current
upon which they operate.

424.6.6 42466-Addressable pull stations shall be capable of being field
programmed, shalHlatch upon operation and remain latched until manually reset.

4247 42471 Fire Detecting Devices

4.2.4.71 Allfire alarm initiating devices shall be individually addressable, except
where indicated.

42472 42471 Installed devices shall esnfermtecomply with NFPA 70 hazard
classification of the area where devices are to be installed.

424.7.3 42472-Smoke detectors shall be photoelectric orprojected-beam-{where
approvedunless directed otherwise by the AHJ)}type-.

42474 42473 Detectors shall contain a visible indicator LED/LCD that shows
when the unit is in alarm condition.
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42475 42474 Detectors shall not be installed so as to be adversely affected by
vibration or pressure.

42476 42475 Detectors shall be the plug-in type in which the detector base
contains terminals for making wiring connections.

424.7.7 42476 Detectors shall be located and installed maximum 30 feet apart and
15 feet from an end wall throughout the facility unless prohibited by code prevents-itor
product listing.

42478 42477 Detectors shall be connected into signal line circuits or initiating
device circuits as indicated on the approved drawings.

42479 42478 Detectors shall be at least 12 inches from any part of any lighting
fixture. Detectors shall be located at least 3 feet away from diffusers of air handling
systems.

4.2.4.7.10 4.24.79-Each detector shall be provided with appropriate mounting
hardware as required by its mounting location.

4241434.2.4.8 4.2.4.8 Projected Beam Smoke Detectors

42481 42481 The receiver shall contain an LED which is powered upon an alarm
condition. Long-term changes to the received signal caused by environmental
variations shall be automatically compensated.

42.4.82 42482 Detectors shall incorporate features to aenssure that they are
operational; a trouble signal shall be initiated if the beam is obstructed, the limits of the

compensation circuit are reached-erthe-heusing-coverisremoved.

4.2.48.3 42483 Detectors shall have multiple sensitivity settings in order to meet UL
listings for the different distances covered by the beam.

4248.4 Inthe event of beam interference for more than three seconds a trouble
alarm shall be transmitted.

4.2.4.8.5 4249 -Where beam detectors are mounted greater than 10-ft. above the
finished floor, lockable, keyed remote test switches shall be provided for each beam
detector. Remote test switches shall be mounted 5-ft. above the floor in easily
accessible location.

424144249 Duct Detectors

42491 42491 Detectors shall be rated for air velocities thatineludebeing subjected
to, including air flows between 500 and 4000 fpm.
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42492 42492 Detectors shall be powered from the fire alarm control panel.
42493 42493 -Sampling tubes shall run the full width of the duct.

42494 42494 The duct detector package shall conform to the requirements of
NFPA 72, NFPA 90A, UL 268A, and shall be UL listed for use in air-handling systems.

42495 42495 The control functions, operation, reset, and bypass shall all be
controlled from the fire alarm control panel.

42496 4.24.96-lights to indicate the-operation and alarm ecenditien-andconditions, as
well as the test and reset buttons shall be visible and accessible with the unit installed
and the cover in place.

42497 42497 Detectors mounted above 6 feet and those mounted below 6 feet
that cannot be easily accessed while standing on the floor, shall be provided with a

remote detector indicator panel-centaining-test-and-keyed-reset-switches—.

42498 42498 Remote lamps and switches, as well as the affected fan units shall
be properly identified in etched plastic placards. Detectors shall have auxiliary contacts

to provide control, interlock, and shutdown functions-specified-in-Section DIRECT-DIGITAL
cobbhol Fob R ARD ot EER oo AL DL DURIG SRS TR

42499 424910 The detectors shall be supplied by the fire alarm system
manufacturer to ensure complete system compatibility.

42410 424101 Notification Appliances

4.2.4.10.1  Audible notification appliances shall conform to the applicable
requirements of UL 464. Devices shall be connected into notification appliance circuits.

4.2.410.2 4.24210.2-Devices shall have a separate screw terminal for each
conductor.

42.4.10.3 42410:3-Audible appliances shall generate a unique audible sound from
other devices provided in the building and surrounding area.

424104 424104 -Surface mounted audible appliances shall be painted red.

42.4.10.5 424105 -Recessed audible appliances shall be installed with a grill that is
painted red.
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42410.6 4.242106-Audible appliance shall have a minimum sound level output
rating of 85 dBA at 10 feet and operate in conjunction with the panel integral display.

4.2.4.10:-7-The audible device shall be capable of being silenced by a system silence
switch on the remote system-

4.2.4.10.94.2.4.10.7 4.2.410. o evice-sh Heneed e-system
located-at the remote-location, but shaII not extlngulsh the visual |nd|cat|on

4.2.4.10-104.2.4.10.8 4.2.4.10.9-The remote visual appliance located with the
audible appliance shall not be extinguished until the trouble or alarm has been cleared.
4.2.410-1414.2.4.10.9 4.2.4.10:10-A visual notification device (weatherproof strobe)
willshall be installed on the exterior of each building containing a control panel at an
emergeney-respensea location as designated by the AHJ.

42440424.2.4.10.10 4241011 AlarmsAlarm shall be audible in all areas of
occupied facilities. Sound level must be a minimum of 15-dB above ambient noise
levels, even inside rooms with their doors closed. |t shall be the responsibility of the fire
alarm contractor to furnish and install sufficient audible occupant notification devices to
meet this performance criteria. AHJ will check this for compliance as a part of system
acceptance testing.

4.241474.2.4.11 4.2.4.11-Visual Notification Appliances

424111 42411 WMiswalVisual notification_appliances shall be provided in buildings
and facilities in each of the following areas: restrooms and any general usage area
{e-g=such as meeting roomsy);, hallways, machine rooms and other high noise areas,
lobbies, and-anybreak areas, basements, control rooms, high bays, other area for
common use- work stations of individuals that are hearing-impaired, and where
otherwise determined by the AHJ

424.11.2 424112 TheVisual notification appliances shall be mounted at 2 m (80
inches) AFF or 150 mm (6 inches) below the ceiling, whichever is lower. la-general-ADA
reguires No place in any space or room teshall be greater than 15 m (50 feet) horizontally
from a visual notification device.

4.2.411.3 424113 Apphance-In large rooms and open spaces, without obstructions
over 1.8 m (6 feet) AFF, the designer sheualdl not suspend visual notification appliances
from the ceiling.

424114 424114 Drawings willshall indicate location, dimensions, content, details,
and other required information per NFPA 72 as well as to indicate extent of
complyiangce with ADA requirements.
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4.2.4.11.5 424115 Visual notification appliances shall conform to the applicable
requirements of UL 1971 and thecentractdrawings-NFPA 72.

4.2.4.11-54.2.4.11.6 Appliances shall have clear high intensity optic lens, xenon flash
tubes, and output white light.

4.2.4.11-64.2.4.11.7 Strobe flash rate shall be between 1 to 3 flashes per second and a
minimum of 75 candela. Strobes shall be surface/semi-flush mounted.

4241842412 42412 Voice Alarm Evacuation System

424121 424121 The voice alarm evacuation system shall provide for voice
communications, routing and pre ampllflcatlon of dlgltal alarm tones and voice (digital
and analog) messages-The & m c

as-indicated-onthe-drawings: in accordance Wlth NFPA 72 unless otherW|se d|rected by the
AHJ.

424122 424122 The Equipmentsystem shall matehbe zoned for messages (custom

and pre-recorded) and tones as indicated on the fire-alarm-egquipment-going-instatled-in-the
facilitydrawings.

4244942413  42:413-Wiring

424131 4241312 Wiring for SLC fire alarm dc circuits shall be No. 16 AWG
minimum.

424.13.2 424132 Wiring for notification fire alarm dc circuits shall be No. 14 AWG
minimum with stranded conductors colored insulation, red for positive and black for
negative.

4.2.413.3 Voltages shall not be mixed in anyjunctlon box, housing, or device, except
those containing power supplies and control relays.
S ConlePoncl

4.2.4.13.4  Wiring shall conform to NFPA 70. 4.2:4-13.3-3.1.2 titled control panel.

4.2.4.143.44.2.4.13.5The control panel and its assorted components shall be mounted
so that no part of the enclosing cabinet is less than 24 inches nor more than 78 inches
above the finished floor.

4-2.4-43-54.2.4.13.6 424134-Manually operable controls shall be between 48 inches
and 60 inches above the finished floor. Panel shall be installed to comply with the
requirements of UL 864- and in location approved by the AHJ

4.2.4.43.64.2.4.13.7 42:4-13.5-A wiring trough of sufficient size with cover shall be
installed above the panel (minimum 6 inch by 6 inch and 24 inches in length). itshall-be
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42413.8 424141 It shall be installed concealed when possible (at locations with a
removable ceiling). Provide two 3/4-in. conduits and a separate conduit containing the
110VAC power circuit.

4.2.4.14 Detectors

4.2.414.1 Facility environmental monitoring systems and security systems can share
common equipment withen the fire alarm components required in this Chapter;,
however:

a. 424142 The performance of the fire alarm system shall not be compromised.

e:b. 424143 The fire alarm system shall comply with the other requirements in this
Chapter.

Cc. 424144 The design of the fire alarm system shall provide for both manual and
automatic alarm initiatienFaciitiesinitiation.

e-d. Facilities with large bays or open areas shall have pull stations located within 200
feet of travel distance from any normal work area.

g.e. 424145-In special risk areas, additional pull stations mayshall be located as
deemed appropriate by the AHJ.

k. 424146 Initiation of an automatic alarm shall be via listed water flow switches,
tamper switches, smoke _detection, heat-orlinearprojected-beam-detectors;
ultraviolet/infrared (UVAR) detection, flame detectors, emergency generators, fire
pumps, video detectors, manual dump and manual pull stations, and alarm
initiating devices associated with the activation of fixed, automatic, fire
extinguishing systems.

424147 Automatic fire detectors shall be installed, tested, and maintained in
accordance with NFPA 72-and, 29 CFR 1910.164-

g. 42414 and Section 5.8.7 of this document.
m-h. Units shall have field-adjustable sensitivity feature to compensate for varying
environmental conditions.
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6-l. 424149 Multiple-Zoned Detection — In areas having conditions conducive to
falsenuisance alarms or where automatic fire detectors are used to activate a fixed
fire suppression system, HVAC shutdown, the closure of fire/smoke barriers,
multiple detectors or counting technology mayshall be utilized in the design_where

deemed necessary by the AHJ.

4.2.5 RESPONSIBILITIES

42.5—RESPONSIBHAHES

4.25.1Project Manager and/or Facility-Coordinator/Facility-Safety Head FC/FSH shall ensure

that all facilities, operations, programs, and activities are designed and built according to
the requirements of this Section.

43  FIRE PROTECTION AND LIFE SAFETY DESIGN/DOCUMENT REVIEW
PROCESS

43 1—PURPOSE

4.3 43311 FIRE, BUILDING AND LIFE SAFETY DESIGN/DOCUMENT REVIEW
PROCESS

4.3.1 PURPOSE

This Section delineates the documents requiring LaRC AHJ or designee review and
approval.

3.14.3.2 432 SCOPE
4.3.2.1-This Section shall apply to the review of work orders/job packages, requirements

documents, statements of work, preliminary planning documents, and design
documents for construction projects, including construction submittals.

4.3.3 REQUIREMENTS

4.3.3 4331 REQUIREMENTS

4.3.3.1 Work Orders/Maintenance Job Packages

a. LaRC AHJ or Designee shall perform fire protection review of work orders for fire
protection, life safety concerns, and code compliance.
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b. AHJ shall sign the work order package if, after reviewing work orders, it is
determined that there are no concerns or that such concerns are adequately
addressed.

required before plans are acceptable.
d-c. AHJ shall make sure appropriate Safety and Standard-Practice- EngineerSPE personnel
have seen package before signing as approved.

4.3.3.2 4.3:3:2-Work shall not commence until work orders are signed by the LaRC AHJ
(or Designee).

4.3.3.3 4-333-Preliminary Planning Documents

a. a———COD shall submit preliminary planning documents and/or drawings for
review and approval at the earliest possible time.

b——LaRC AHJ or Designee shall :
d-b. (——perform fire protection reviews of all preliminary planning documents
including the following:
a) Data sheets
b) Conceptual design reports
c) Project design standards
d) Conceptual design drawings
e) Drawings and specifications
f) e——Enqineering feasibility studies
gd) Requirements Document
h) Scope of project
e.c. Prepare and submit written comments on the fire protection review comment
record.
f.d. d-Consult with document originator to clarify review comments, as necessary.

e. 4337 Make determination whether or not proposal is in compliance with all
applicable NASA, LaRC, OSHA, NFPA, FM and International Codes requirements.
f. Approve or reject planning documents.

4.3.3.4 Design Documents

4.3.3.5 43:3:8-COD shall submit preliminaryall planning documents, including
sketches, plot plans, drawings, calculations, and other pertinent design data for review

and approval.

4.3.3.6 4339-LaRC AHJ or Designee shall:

a. a——Perform fireprotection, building and life safety reviews of all design documents
including:
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b.
C.

d.

e.

1) Design Engineering reports

2) Requirement Documents

3) Statement of Work

4) Design/Construction criteria

5) Specifications

6) All drawings (including shop drawings)

5)7) Design basis documents (including fire hazard analyses)

6)8) Job plans

9) Code analysis reports

7310)  Quality Control checklist

8)11)  Design calculations (related to fire-pretection), building and life safety
requirements.

9)12)  Preliminary safety analysies reports

40)13) Fire hazard analysies (to the existent required_by AHJ)

14) Shop Drawings

Prepare and submit written comments-

Consult with document originator to clarify review comments, if necessary.

433 10 Make determination whether or not proposal is in compliance with all
applicable NASA, LaRC, OSHA, NFPA, FM and International Codes requirements.
Approve or reject planning documents.

4.3.3.7 Construction Submittals for Fire Protection Systems

4.3.3.7.1 43311-COD or the organization having worked performed shall submit
construction submittals / shop drawings for review / approval.

4.3.3.7.2 43312 1aRC AHJ or Designee shall:

a.

a——Perform fire protection reviews of all construction submittals (shop drawings,
catalog data including manufacturer’s installation instructions, test plans, and
special test reports) for all fire protection systems including the following:

1)  Automatic sprinkler systems

2) Special extinguishing systems (e.g--gas-suppression. gaseous suppressions
systems, dry chemical, wet chemical, water spray)

3) Underground fire mains, valves, etc.

4) Fire hydrants

5) Fire pumps and water storage structures

6) Fire detection and alarm systems

7) Safety interlocks forfuel-fired-equipment

8) Fire doors and firet{/smoke damper

9) Gas and chemical storage areas

10) b—Gas monitoring systems

11) Elevators

12) Construction / modification of facilities or change of use.
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13) Storage, handling and use of compressed gases and flammable/combustible
liquids, hazardous materials
14) Changes affecting fire department access.

b.  Sign construction submittals forfire-protection-systems which are acceptable.
c. Reviewer may stampinclude plans stamped as “Acceptable, With Comments=>-". So

long as submittal originator preperly-addresses comments: to satisfaction of AHJ
d. e-Prepare and submitissue written comments for those submittals deemed not
acceptable.
e. &Consult with document originator to clarify review comments, as necessary.

4.3.4 434 —RESPONSIBILITIES
4341 4341-COD shall:

a. Submit work order, preliminary planning documents for construction projects,
design document for construction projects, and construction submittals for fire
protection-systems-forreview by LaRC AHJ or designee.

b. Initiate comment resolution and ensures that prompt action is taken with the design
team to resolve comments prior to permittingcommencement of work-te-cemmence.

c. Have final document, drawing, or functien-apprevalfunctional signed and approved by
AHJ.

4.3:4.44.3.4.2 43421 aRC AHJ or Designee shall conduct the reviews as outlined
in this Section.

PROTECTION, LIFE SAFETY, AND CODE COMPLIANCE ASPECTS

441 PURPOSE

44 4431 FACILITY MODIFICATIONS AND NEW FACILITIES AFFECTING FIRE
PROTECTION, LIFE SAFETY, AND CODE COMPLIANCE ASPECTS

441 PURPOSE

This Section delineates the criteria for facility modifications which affect fire protection,

life safety, and code compliance aspects. It also establishes the requirements for the

LaRC AHJ’s participation in the facility design, construction, and acceptance process.
4-14.4.2 442 SCOPE

45-42



New effective date LPR 1710.11 D

4.4.21-This Section shall apply to the review and approval of modifications to existing
facilities-er/processes as well as new facilities/processes.

442443 443 —REQUIREMENTS

4.4.3.1 44.3:2-No modifications in the use or occupancy of any facility or portion thereof
shall be made without the approval of the LaRC AHJ.

4.4.3.2 44.3:3-Modifications which require review and approval by the AHJ shall include
(but not limited to) the following:

a. Changes in the use/occupancy of a facility.

b. PemmitIncreases in the number of occupants within a facility or anytime the
occupant load reaches its maximum limit.

Introduction of high-value and/or hazardous equipment, materials, or processes.
Changes to corridors, lobbies, exits, or other required means of egress
components such as doors and door hardware.

Changes of any type to fire protection systems.

Elimination/addition of facility walls and barriers or any portion thereof.
Rearrangements of structural components affecting-the-exitrequirements.
Significant changes in existing utilities.

Addition of new utilities to an existing facility.

Changing of floor plan.

Changes that eaffect fire department access.

oo

T T TQ o

4.4.3.3 44.3:4-Ordinary repairs may be made to any facility without requiring notice to
the LaRC AHJ, provided the repair does not include any item listed above or fire
detection or suppression systems.

4.4.3.4 4435 AlterationsAlternations or repairs shall not cause an existing facility to
become unsafe or create a non-compliance.

4.4.3.5 44.3:6-The unaltered portion of the existing facility shall continue to comply with
the-fireprotection related codes and standards in effect when the facility design
commenced (code-of-record), provided the altered portion of the facility or work being
completed conforms to Section 4.1 of this document.

4.4.3.6 44.37-Situations that present an unusual safety hazard in the opinion of the
LaRC AHJ, shall not be allowed to continue regardless of the code in effect at the time
of facility construction.

4.4.3.7 4.4.3.8-Alterations shall be submitted and reviewed in accordance with this
Section 4-4-efthis-decumentprior to beginning work.
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44.3.404.4.3.8 4.4.3.12-Construction Supervisor or Contractor shall provide
advanced notice of facility acceptance to the Facility-Coordinator/Facility-Safety HeadFC/FSH

for existing facility modifications or to the project engineer for new construction.

443114.4.3.9 4:4.313-LaRC AHJ shall:

Receive advance notification of the required preliminary facility walkthrough for
facilities being released by the construction supervisor or contractor. A minimum
advance notice of 3 working days is required to allow for scheduling of personnel.
Participate in the preliminary walkthrough of the facility.

Ensure that all the fire protection systems have been accepted (i.e., successfully
acceptance-tested) according to Section 5.6 of this document.

Develop a list of fire protection and life safety deficiencies or concerns- that must
be resolved to the satisfaction of the AHJ before project moves forward.

Submit the list of deficiencies or concerns generated during the preliminary
walkthrough to the responsible Facility-CoordinaterFC and/or faciity-safety-headFSH or
Project Manager for existing facility modifications or to the Project Engineer for
new construction.

Validate the closure of identified fire protection and life safety deficiencies and
concerns.

Shal-Notify the Facility-Coordinator/Facility-Safety-HeadF C/FSH or the Project Engineer

of proper closure of fire protection and life safety deficiencies and concerns.

Shal-Notify the Facility-Coordinator/Facility-Safety-HeadF C/FSH or the Project Engineer

of remaining fire protection and life safety deficiencies and concerns.

Facility Coordinator/Facility-Safety HeadF C/FSH or Project Engineer shall notify the
LaRC AHJ when all identified fire protection and life safety deficiencies and
concerns have been corrected.

443444 444 RESPONSIBILITIES

4441 4441 Facility Coordinator/Facility-Safety Head FC/FSH or Project Manager shall

notify the LaRC AHJ when facility modifications or new construction is being
contemplated or performed.

4442 4443 Project Manager shall provide AHJ with no less than 5 business days
advanced notice of scheduled acceptance testing.

4 5-SHANG OFFACHAHES

4.5

451-SITTING OF FACILITIES
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4.5.1 Exposure Protection Factors shall be used -— for minimum fire separation
distance between buildings, see NFPA 80A and the applicable-building-cedesInternational
Building Code.

4.5.2 452 -Trailers and mobile home units shall be located at least 25 feet from
permanent buildings and at least 25 feet apart, unless joined to form a single complex.

46 WATER SUPPLY REQUIREMENTS FORHREPROTECHON

4.6 461+ WATER SUPPLY REQUIREMENTS FOR FIRE PROTECTION

4.6.1 Water supply shall comply with and be capable of meeting both fire protection
and domestic demand for that area/facility.

4.6.2 46.2Dedicated water supply for fire sprinkler systems shall be a minimum of 6
inches in diameter.

4.6.3 46.3-Domestic water supply and fire protection water supply shall not be shared
by a single feed from the main line.

4.6.4 464-Water supply for fire protection shall be provided with a Post Indicator
Valve (PIV) on the exterior of the building, as well as an indicating shut-off valve inside
of the facility.

4.6.5 465-Allfire protection control valves, including PIV’s, shall be equipped with
electronic tamper switches connected to the building fire alarm system, as well as,
having a means to manually lock said valves.

4.6.6 46.6-Fire hydrants shall be selected based on local site conditions and be
located adjacent to paved areas as follows:

a. Not over 400 feet apart so that every permanent facility can be served from not

less than two hydrants using not more than 300 feet of hose per hydrant outlet.

Not less than 40 feet from a building-

Not less than 3 feet nor more than 7 feet from the roadway shoulder or curb line.

Not less than 7 feet from an obstruction.

With at least 18 inches between the lowest hydrant outlet and grade and not more

than 4 feet between the operating nut and grade.

With the principal discharge facing the nearest roadway.

AAn underground hydrant isolation valve shall be installed.

The valve shall be an underground gate with a road box and be located at least 5

feet from the centerline of the hydrant.

I. Hydrants shall be equipped with one 4.5 inch and two 2.5 inch connections with
American National Fire Hose Connection Screw Threads.

J- Painting shall be in accordance with NFPA 291.

®cooo
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k. Hydrant tops and caps shall be painted to denote flow capacity of the hydrant.

Hydrants shall, as a minimum, be connected to a 6-inch supply line.

m. In situations where a hydrant cannot be located away from traffic (e.g., loading
dock and warehouse areas), it shall be equipped with sturdy barriersbollards for
mechanical protection.

n. The arrangement of the barriersbollards shall not interfere with the connection to/or
operation of the hydrant.

0. Meters shall not be installed inon firewater distribution systems.

4.6.7 467-Fire protection water supply distribution systems for all new installations
shall be looped to provide two-way flow, with sectional valving arranged to provide
alternate water flow paths to any point in the system.
EXCEPTION: A single feed shall be allowed, provided the system is reviewed and
approved by AHJ.

4.6.8 4.6.8The water supply for fire protection shall have a minimum supply duration
of 2 hours.

4.6.9 46.9-New primary distribution mains in no case shall be smaller than 12-
inches.

4.6.10 46:20-Building/facility loops shall be 8-inches or larger.

4.7 LIFE SAFETY DESIGN, MEANS OF EGRESS ACCESSIBILITY

4.7 471 LIFE SAFETY - DESIGN, MEANS OF EGRESS, ACCESSIBILITY

4.7.1 All NASA buildings shall comply with the following:

ApplicableApprepriate provisions of NFPA 101.International

b.a. Applicable State-andlocal Building Codes.

e:b. Egress routes and exits shall comply with the requirements of NFPA 101.

d.c. Rooms, corridors, fire doors, and the like shall not be altered in any manner that
would reduce the required level of fire-safety.

e.d. Modifications shall be subjected to review/approval by the AHJ or authorized
designee.

f.e.  Normally secured rooms shall be placarded with an access contact phone/location
or rendered visible to emergency response personnel from the corridor via a vision
panel.

g-f. _Where a vision panel is installed for this or any other purpose, it shall be
maintained free of obstruction (i.e., paint, posters).

h-g. The use of exit signs containing Tritium or any other radioactive material is strictly
prohibited.
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4.7.2 472 0pen Plan Office Space

a. Open plan office space denotes floor areas characterized by the lack of fixed
ceiling-high partitions and conventional doorways.

b. Every open plan floor area shall have at least two easily identifiable exits in
accordance with NFPA 101.

c. Interior walls, partitions, modular partitions, and ceiling finish materials shall be
Class A (0-25) as defined by ASTM E84.

4.224.8 48 SPECIAL FIRE SUPPRESSION SYSTEMS

4.8.1 Chemical Eire Extinguishing Systems

See NASA STD-8719.11 add-sectienSection 8.5.

4.8.2 Clean Agents

4.8.2.1 Alternative clean agent fire extinguishing systems shall be designed, installed,

and maintained in accordance with NFPA 2001. NASA Langley only utilizes FM-200
clean-agent fire extinguishing systems_unless directed otherwise by the AHJ.

4.8.2.2 Essential equipment areas where the maximum possible fire loss exceeds
twenty-five{$25) million-delars (this would include the construction of the area housing the
equipment, the equipment within the area, and the cost to replace any data/information
lost due to a fire or water damage) shall be equipped with a gaseous clean agent fire
extinguishing system in addition to automatic fire sprinklers.

4.8.2.3  For areas where the installation of these extinguishing systems may not be
feasible due to openness of the area, the size of the area or type of equipment in the
area, the AHJ shall be consulted and/or a Performance-Based Fire Safety Design shall
be conducted in accordance with Section 2.4.5 of this standard-document.

4.8.234.8.2.4 Fire extinguishing systems that may cause asphyxiation due to its

air displacement properties shall not be installed in occupied areas. New CO2 fire
extinguishing systems are strictly prohibited at LaRC.

Eoam
4.8.3 FOAM

See NASA STD-8719.11 add-sectionSection 8.7.

Water-Spray
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4.8.4 WATER SPRAY

See NASA STD-8719.11 add-seetionSection 8.8.

491
4.9 MECHANICAL REQUIREMENTS - SPRAY BOOTHS, FUME HOODS, RANGE
HOODS

4.9.1 Air Conditioning Systems

4911 Except as specified below, all air conditioning and ventilation systems for the
handling of air, not contaminated with flammable erexplosive vapors or dust, shall
comply with this document.

4.9.34.9.2 492 Heating Equipment

4.9.2.1 4921 Depending on the nature of the fuel, heating equipment shall comply
with the appropriate provisions of NFPA 31, 54, 58, 59A, 86, 211, and Factory Mutual
Data Sheets except as neoted-otherwise noted.

4922 4922 Furnaces and Boilers

4.9.2.21 4923 Furnaces and boilers for central heating systems shall be located in a
room separated from the remainder of the facility by fire-resistive construction (including
walls and ceiling).

4.9.2.2.2 4924-If a sprinkler system is provided, the fire-resistance rating shall be a
minimum of 1 hour.

4.9.2.2.3 4925If no sprinkler system is provided, the fire-resistance rating shall be a
minimum of 2 hours.

4.9.2.24 4926 Openings shall be protected by listed fire doors erand dampers.

4.9.2.2.5 4927 Operations — shop, storage, or other operations, not directly related
to the boiler operation, inveclvuding flammable materials, shall not be located in boiler
rooms.
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4922849226 4929 Space Heaters — fixed space heaters shall be approved or
listed by the American Gas Association (AGA), £FUL or other nationally recognized
testing authority and installed in complete compliance with all of the requirements of the

manufacturer and thelaberatory-invelvedits listing.

4922049227 49210 -Each fuel-fired space heater shall be vented.

4.9.2.2.104.9.2.2.8 4.9.211TheThe clearances specified by the manufacturer and/erthe
laberatery its listing shall be maintained between the space heater and combustible
materials.

94493 493-Gas
4.9.3.1 493.1-Gas piping entry into thea building shall be protected against the
possibility of breakage due to settling or vibration_as per NFPA International Mechanical
Code.

4.9.3.2 4932-Where practical, piping shall be brought above grade and provided with
a swing joint before entering the building.

4.9.3.3 493:3-The physical arrangement and venting shall be such that a break in the
gas line due to settling or other causes at/or near the point of entry cannot result in the
free flow of gas into the building.

49.34 4934 Automatic gas shut off shall be required.

4.9.3.5 4935-To avoid placing any strain on the gas piping, any meters, regulators,
or similar attachments shall be adequately supported.

49.3.6 493:6-Any Vents or rupture discs on the-equipment shall be vented to the
outside of the building.

4.9.3.7 4937-Earthquake sensitive shutoff valves shall be provided for each gas
entry into buildings located in earthquake-prone areas.

4.9.3.8 4.9.3.8-Gas piping shall not be run in any space between or directly behind a
structural member and its fireproefingfire-proofing.

4.9.3.9 493.9-Gas meter rooms shall be ventilated in a manner which ensures
removal of any gas leakage without moving it through the structure.

4.9.3.10 4.9:3:10-For large capacity gas services over 3-inches (76 millimeters)
diameter at 4-inches (102 millimeters) of water pressure head or any other size having
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equivalent or greater delivery capabilities),, the piping shall be enclosed in fire-resistive
shafts and vented directly to the outside at top and bottom.

4.9.3.11 49:3.11-Any horizontal runs of the gas pipe shall be enclosed in a conduit or
chase, also directly vented at each end to the exterior or to the vented vertical shaft.

4.9.3.12 49312 Gas detection and automatic shutoff shall be provided.

495494 494 FElevators

4.9.4.1 4941 The design, installation, testing, and maintenance of elevators,
conveyers, dumbwaiters, and escalators shall be in accordance with the requirements

contained in NFPA 101-ard, ANSI A17.1; and ANSI A17.3, “Safety Code for Existing
Elevators and Escalators.”.

b-a. Elevator mechanlcal room is requwed to be sprlnklered
e:b. Elevator mechanical room shall have a shut trip ferto de-enerqize electrical
equipment.

f.c. 4.9.4.2 Elevatormechanical-room Shunt trip shall have-aoperate by activation of 135 °F
heat detector-to-setoff shunttrip(s) before the flow of water from sprinkler system.

4.10 SEGREGATION OF HAZARDS, FIRE-RATED CONSTRUCTION, FLOOR

OPENINGS, SHAFTS, FIRE DOORS, FIRE/SMOKE DAMPERS

4.10.1 A room/area within a facility may present a significantly greater hazard to the
facility or its occupants than may be indicated by the occupancy hazard classification of
the overall facility. Such rooms/areas shall be separated from the remainder of the
structure by afire partitionbarriers and/or fire suppression system according to the
following general rules:

a. If the room/area to be isolated falls within an occupancy hazard classification, one
severity level above that of the overall facility{(Reguirement).. For example, an
Ordinary Hazard NASA-STD 8719.11A Occupancy (Ordinary Hazard Group 2)
library in an Ordinary Hazard (Group 1) office building requires separation by a
minimum 1-hour fire partition or automatic sprinkler protection.
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b—If the room/area to be isolated falls within an occupancy hazard
classification, two or more severity levels above that of the overall facility.
For example, an Extra
e:b. 41062 Hazard Oeceupaney-{Group 1)10Occupancy chemical laboratory in an Ordinary
Hazard Oceupaney{Group 1);10ccupancy, office building requires separation by a
minimum 2-hour fire partition or 1-hour separation with automatic sprinkler
protection.

d.c. If a room/area contains high value items or is_in the location of a critically important
operation, it shall be separated from the remainder of the structure by a fire
partition having a fire-resistance rating of at least 1-hour and protected by an
automatic sprinkler system. Criticality is determined and documented by the AHJ.
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5. FIRE PROTECTION EQUIPMENT AND SYSTEMS (OPERATIONS AND
RELIABILITY)

5.1 FIRE PROTECTION SYSTEM IMPAIRMENTS

5.1.1 PURPOSE

This Section establishes a means to control and manage fire protection system
impairments.

NOTE: Fire protection system impairments are controlled by limiting impairments to
those that are essential, by ensuring that the impairments are restored as quickly as
possible, and by ensuring that adequate interim compensatory measures are specified
and implemented during impairments.

544512 512 —-SCOPE

5.1.2.1-This standard shall apply to all personnel who may impair a fire protection system
at LaRC.

a. a——This standard shall not apply to impairments during the normal and usual
preventive maintenance inspections and testing of fire protection systems as
required by NFPA standards-and LaRC standards.

b. b——If a fire protection system shallis to be left impaired following a-normal preventive
maintenance inspections or test-this-impairmentstandardtests, the requirements set forth
by Section 5.1 does apply.

542513 5143 —REQUIREMENTS

5.1.3.1 543:1-Requests for fire protection system impairments shall be made to the

LaRC Fire Chief and the Emergency-Dispatcher Officer{EDO).Security Service
Communication Center (SSCC). (Dispatch 864-5500)

5.1.3.2 54.3.2-The impairment request shall be evaluated to determine the effect on
the-overall Center fire protection system as well as the facility and its occupants.

5.1.3.3 5433——The impairment request shall include the following:

a. Reason for the impairment.

b. Number of hydrants, sprinkler systems, detection systems, combination of systems
and other equipment affected.

c. Estimated duration of impairment-

d. Other sections or systems already out of service.

e. Impact on overall Center operation.
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5.1.3.4 541.34-In an emergency, such as an underground main rupture, prompt action
shall be taken to isolate the affected portion of the system—._in order to minimize impact

to smallest area possible.
- W

5.1.3.4.1 Formal impairment requests in an emergency shall be done after the
emergency has been mitigated.

5.1.3.5 5435-For an emergency impairment condition:

a. a—The maintenance personnel and / or Duty Officer shall immediately report the
condition to the EDO-and-duty-officer—SSCC. (Dispatch 864-5500).

b. b—The EDOSSCC shall notify the LaRC AHJ.

5.1.3.6 54136-The EDOSSCC shall log the affected fire protection systems as out-of-
service.

5.1.3.6.1 Animpairment plan shall be created by a fire protection staff member
having knowledge in the system and approved by the LaRC AHJ.

5.1.3.7 5438 Work shall begin as soon as interim protective measures are instituted
and the system(s) are shut off.

5.1.3.7.1 aIf the impairment involves a fixed system (such as automatic sprinkler or
standpipe systems), work shall continue around the clock until the system is returned to
service.

5.1.3.8 54.3.9-If the impairment continues after normal working hours, the AHJ may
request for OSS to perform fire watch duties shall be made.

5.1.3.9 54.310-If a fire occurs, the fire watch shall notify the LaRC Fire Department.

5.1.3.10 54311-Any valve affected by the impairment shall be tagged. 1The fire
systems maintenance personnel shall prepare a red tag in accordance with LPR
1710.10, “*Safety Clearance Procedures:".

5.1.3.11 If additional protection is required, temporary feed lines (such as temporary

piping, hose lines, or electrical service) shall be installed.

5434351312 54343 -The EBDOSSCC (Dispatcher) shall enter the following

information in a manner approved by the NASA AHJ:
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a.
b.
C.
d.
e.

Date of impairment:;

Time of impairment (military):);
Equipment tagged out:;
Reason for impairment:;
Interim protective measures.

543-165.1.3.13 54334 ThefiresystemFire systems maintenance personnel shall
check repair progress, including tagged equipment, at least once per shift.

54.3475.1.3.14 51315 When the fire protection system is restored, thefire system

maintenance personnel shall inspect the affected system to ensure that equipment is
operational.
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5143495.1.3.15  54316-A 2-inch drain test shall be conducted on sprinkler systems
affected by an impairment.

a. a——The test results shall be recorded on the impairment control tag.
b. b——Hydrostatic testing shall be witnessed, if requested, by the fire system
maintenance personnel.

54.3.205.1.3.16  54.3.17-The fire system maintenance personnel shall notify the
EBOSSCC (Dispatcher) that the repairs are completed and all systems are in service.

543-215.1.3.17 54348 -The EBOSSCC (Dispatcher) shall reset supervisory alarms
and log all systems in service.

543514 514 RESPONSIBILITIES

5.1.4.1 5141-COD shall:

a. Comply with requirements delineated in this Section when impairing a fire
protection system.

b.  Ensure that impairments are restored in a timely manner.
Monitor the restoration process until the fire protection system is fully operational.

C.
d. Identify to the Facility-CoordinatorF C and/or Faciity-Safety-HeadFSH actions required to

minimize the damage from fire during outages.

52  UTILITY IMPAIRMENTS AFFECTING FIRE PROTECTION SYSTEMS
521—PURPOSE

5.2 52141+ UTILITY IMPAIRMENTS AFFECTING FIRE PROTECTION SYSTEMS

5.2.1 PURPOSE

This Section establishes the requirements for planned and emergency utility outages
that affect the fire protection.

521522 523 -SCOPE

5.2.3-+-This standard shall apply to all personnel who may impair a utility system which
affects fire protection and life safety at LaRC.

a. This standard shall not apply to impairments during the normal and usual

preventive maintenance inspections and testing of utility systems as required by
LaRC standards.
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b. If afire protection and life safety systems are impaired as a result of a normal and
usual preventive maintenance inspection or test, this impairment standard shall

apply.
5.2.3 524 —REQUIREMENTS
5.2.3.1 524.1-COD shall notify the Emergency-Security Service Communication Center

SSCC (Dispatch office{EPO864-5500) 24-hours in advance of all planned utility
outages.

5.2.3.1.1 alImmediate notification shall be made to the LaRC AHJ in the event of an
emergency outage:

a. &)——The emergency fire dispatcher shall notify the LaRC AHJ and fire system
maintenance personnel.

b. ——Ultility outages in excess of 24-hours shall require the implementation of
Section 5.1 of this document.

5.2.3.2 524.2-The LaRC AHJ shall determine if fire protection systems will be affected
by the utility outage.

5.2.3.2.1 alffire protection is affected, the LaRC AHJ shall follow the requirements of
Section 5.1.

5.2.3.3 5.24.3-The LaRC AHJ shall ensure that the affected fire protection and life
safety system are logged out-of-service.

5.2.3.4 If additional protection is required, temporary feed lines (such as temporar
piping, hose lines, or electrical service) shall be installed.

52.3.65.2.3.5 5.2.4.5-COD shall notify the emergency EDOSecurity
Communication Center. (Dispatch 864-5500) when the utility system is placed back in

regular service.

5.2.4 525 _RESPONSIBILITIES

5.24.1 5251-COD shall:

a. Comply with requirements delineated in this Section when impairing a utility

system which affects fire protection aspsests.
b. Ensure that utility impairments are restored in a timely manner.
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c. Identify to the Facility-CoordinatorF C and/or Facility-Safety-HeadFSH actions required to

minimize the damage from fire during outages.

5.2.4.2 5253 Facility CoordinaterFC and/or Facility-SafetyHeadF SH shall implement the

necessary interim compensatory measures as required by the LaRC AHJ.

5.2.4.3 5254 EPOSecurity Service Communication Center SSCC (Dispatch 864-5500)
shall complete the tasks delineated in this Section.

5:55.353—FIRE PROTECTION SYSTEM WINTERIZATION
5.3.1 531+ PURPOSE

5.3.1.1-This Section establishes the requirements for developing a winterization plan to
ensure that fire protection systems are protected against cold weather conditions.

5.3.2 532-SCOPE

5.3.21-This standard shall apply to all water-based fire protection systems at LaRC.
5.3.3 533-REQUIREMENTS

5.3.3.1 53321-Annual Inspections

5.3.3.1.1 53.3:2-The fire systems maintenance personnel shall inspect each system

which requires winterizations during the fall to ensure that all areas are winterized to
protect the installed fire protection systems from freezing.

5.3.3.1.2 5:3.3:3-This annual inspection shall include the following items (as a
minimum):

a. Condition/operation and adequacy of heating systems (e.g., forced air, and radiant

heaters;-and-portable-heaters)..).
b. Condition/operation of thermostats and filters.

. Condition/operation/instaliation of heat tape systems.
d-c. Draining of sprinkler system drip lines, fire pump hose headers, dry pipe sprinkler
system air compressors, and dry system drum drip auxiliary drains.

5.3.3.2 53:34-Any deficiencies identified shall be documented. Corrective action to
repair or resolve the deficient condition shall be initiated immediately.

5.3.3.3 5:3.3.5-Winterization Inspection Records shall be maintained.
5.3.3.4 53:3.6-All areas where fire systems are installed shall be provided with
sufficient heat and/or noncombustible insulation to prevent freezing and/or equipment

damage.
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5.3.3.5 5337 Temporary freeze protection measures (such as portable heaters) shall
not be used as a permanent means of freeze protection for fire protection systems.
Permanent protection (such as forced hot air, fixed radiant heaters, insulation) shall be
provided. Note: The wrapping of fire protection system piping with insulation or heat

tape is strictly prohibited as an acceptable means to prevent freezing.

541 PURPOSE

5.4 NONEMERGENCY USE OF FIRE HYDRANTS

5.4.1 PURPOSE

This Section provides the requirements and responsibilities for the nonemergency use
of fire hydrants. Fire hydrants shall not be used for the irrigation ferof vegetation.

41542 542 —-SCOPE

5.4.2.1-This standard shall apply to NASA facilities, operations and activities where water
is being drawn from a LaRC fire hydrant.

——Nete-NOTE: This standard shall not apply to fire hydrant/water supply testing.
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542543 543 —REQUIREMENTS

5.4.3.1 54.31-Requests for the nonemergency use of fire hydrants shall be made to
the LaRC AHJ prior to use. The request for use shall contain the following information:

a. Hydrant(s) location(s) and number(s).
b. Date and duration of use.

c. Responsible contact person.

d. Duty Officer notified.

5.4.3.2 54.3.2-Requests for nonemergency use of fire hydrants shalimay be approved
by the LaRC AHJ with the following restrictions:

a. The 4-1/2 -inch port shall be reserved for LaRC Fire Department use only.

b. One of the 2-1/2 -inch fire hydrant ports may be reserved for nonemergency use.

c. The hydrant user shall provide an approved 2-1/2 -inch gate valve on one of the 2-
1/2 -inch fire hydrant ports, reduced down toz 1-1/2 inches.

d. The hydrant user shall provide a UL listed backflow preventer to protect potable
water supply.

e. The hydrant user shall provide the estimated duration of impairment and the
amount of water to be used.

f.  Other Sections or systems are not already out of service.

g. The requested use does not affect overall Center operation.

5.5 5541 INSPECTION, TESTING, AND MAINTENANCE DOCUMENTATION
REVIEW AND ANALYSIS

5.5.1 PURPOSE

5.5.1.1 This Section establishes a system for controlling fire protection inspection,
testing, and maintenance documentation to ensure review for determining the expected
remaining life for fire protection equipment and, when necessary, for extending that life.
5.5.1.2 55.1.2-A life extension program shall provide the technical rationale for allowing
aging fire protection equipment, particularly equipment beyond its nominal life
expectancy, to continue to safely operate.
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555552 553 REQUIREMENTS
5:5-2.35.5.2.1 5.5.3.2-Documentation shall be generated for all inspection, testing,

and maintenance activities for fire and lifire safety systems such as fire alarm, gas,
smoke or flamedetectionflame detection and sprinklerfire suppression systems.

5:5:245.5.2.2 5.5.3.3-Maintenance inspections shall be designed to determine
whether or not the equipment being inspected will operate safely.

5:6:2.565.5.2.3 5.5-3-4-Inspection, testing, and maintenance documentation shall be
reviewed for evidence of equipment aging and wear.

56.2655.24 5.5.3.5-The nominal life expectancy of equipment shall be
established using accepted industry practices, relevant codes and experience, based on
design specification. The design life may or may not equal the nominal life expectancy.

556.2.75.5.2.5 5.5.3.6-The expected remaining life for each piece of equipment or
system may be estimated based on the review of the inspection, testing, and
maintenance documentation. The expected remaining life shall be represented as a
range of values or a period of time after which the probability of failure becomes
unacceptably high.

5.:5-:2.85.5.2.6 5.5.3.7-Inspection, testing, and maintenance records (including
plans, checklists, notes, reports, and other records associated with the establishment,
completion and verification of corrective actions for the fire protection issues) shall be
permanent records, retained for the life of the system, maintained by the appropriate
section or department.

5:6:2.95.5.2.7 5.5-3.8-Inspections/tests are to be conducted per applicable
codes/contract documents.

5.6.2105.5.2.8 5.5-3.9-Failure to comply may result in withholding of final payment
and certificate of occupancy.

552115.5.2.9 5.5.3.10-Contractor teshall ensure the proper functioning of
system/equipment during acceptance testing.

5.6.2.125.5.2.10  55:311-Acceptance testing teshall be performed by a qualified
contractor and witnessed by the AHJ.
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556553 554 RESPONSIBILITIES

55411 aRC AHJ shall :

establish a facility fire protection equipment inspection program which produces useful
documentation.

561 —PURPOSE

5.6 5641 INSPECTION, TESTING, AND MAINTENANCE MATRIX

5.6.1 PURPOSE

This Section establishes the inspection, testing, and maintenance frequencies for
equipment and systems used at LaRC.

5615.6.2 562 —SCOPE

5.6.21-This Section shall apply to all fire protection and life safety equipment and
systems at LaRC.

56.25.6.3 563 —REQUIREMENTS

5.6.3.1 56.31-General

5.6.3.1.1 56.3.11-All water-based fire protection equipment and systems shall be
inspected at the frequencies indicated in National-Fire-Protection-Association {INFRA}NFPA
25, except for specified deviations approved by the LaRC AHJ.

5.6.3.1.2 56.3:2.2-When supported by historical documentation, technology, or sound
fire protection engineering judgment, the NFPA inspection, testing, and maintenance
frequency may be modified by the LaRC AHJ.

5.6.3.2 5.6.3.2-Fire Barriers and Walls

5.6.3.2.1 56.3.21-Floor-ceiling assemblies and bearing and nonbearing wall or
partition assemblies used as fire barriers to form fire compartments shall be designed,
constructed and tested to meet the conditions of acceptance in NFPA 251.

5.6.3.2.2 5.6.3.22-Fire barriers shall be maintained in full compliance with NFPA 101.

5.6.3.3 5.6:3:3-Fire Doors and Fire / Smoke Dampers:
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5.6.3.3.1-Fire door and fire/smoke damper assemblies shall be designed and

5.6.3.3.2 5.:3.3.2-Fire door and dampers shall be inspected, tested, and maintained
in accordance with Table 5.1.

Table 5.1, Inspecting, Testing, and Maintaining: Fire Doors and Dampers.

Component Activity LaRC Component Activity LaRC
Fregquency Frequency
Door Inspection Annually Auto closing doors Test Annually
Closer Inspection Annually Sliding/Rolling doors | Test Annually
Latch Testtaspee | Annually Doors Maintenance | As needed
tien
Hinges Inspection Annually Fire/smoke dampers | Inspection Annually
Coordinator Inspection Annually Fire/smoke dampers | Test Annually
Chains and cables Inspection Annually Fire/smoke dampers | Maintenance | Annually

5.6.3.4 5.63.4-Valves and Fire Department Connections

5.6.3.4.1

installed to meet the requirements of NFPA 13.

5.6.3.4-1-Valves and fire department connections shall be designed and

5.6.3.4.2 56342 Valves and fire department connections shall be inspected, tested,

and maintained in accordance with Table. 5.2-

Table 5.2, Inspecting, Testing, and Maintaining: Valves and Fire Department

Connections.

Component Activity LaRC Component Activity LaRC
Frequency Frequency
Control Valve Preaction/Deluge
Sealed Inspection Monthly Valve
Locked Inspection Monthly Priming water Test Quarterly
Tamper switch Inspection Monthly Low air pressure Test Quarterly
alarms
Full flow Test Quarterly
Alarm Valve Control Valve
Exterior Inspection Monthly Position Test Quarterly
Interior Inspection 5 years Operation Test Annually
Strainers, filters, Inspection 5 years Supervisory Test Quarterly
orifices
Check Valve Water Flow Alarm Test Quarterly
Interior Inspection 5 years
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Preaction/Deluge Valve Dry Pipe
Enclosure (during Valves/Quick-
cold weather) Inspection Monthly Opening Devices
Exterior Priming water Test Annually
Interior Inspection Monthly Low air pressure Test Quarterly
Strainers, filters, Inspection Annually alarm
orifices Inspection Annually Quick-opening Test Quarterly
devices
Trip test Test Annually
Full flow trip test Test 3 years
Dry Pipe Valves/Quick- Pressure Regulating
Opening Devices and Relief Valves
Enclosure Sprinkler system Test Annually
Enclosure (during Inspection Monthly Circulation relief Test Annually
cold weather) Pressure relief Test Annually
Exterior Inspection Monthly valve
Interior Inspection Monthly Hose connection Test Annually
Strainers, filters, Inspection Annually Hose rack Test 5 years
orifices
Pressure Regulating Backflow Prevention
and Relief Valves Assemblies
Sprinkler systems Inspection Monthly Reduced pressure Inspection Monthly
Hose connection Inspection Annually Reduced pressure Inspection Monthly
Hose rack Inspection Annually detector
Fire pump:
Casing relief valve Inspection Annually
Pressure relief Inspection Annually
valve
Backflow Prevention Test Annually Control Valve Maintenance | Annually
Assemblies
Fire Department Inspection Monthly Preaction/Deluge Maintenance | Annually
Connections Valve
Main Drain Test Quarterly Dry Pipe Maintenance | Annually
Valve/Quick-Opening
Device

5.6.3.5 5635 Deluge/Water Spray Systems

5.6.3.5.1 56.3.5:1-Deluge/water spray systems shall be designed and installed to
meet the requirements of NFPA 15 and/or NFPA 16.

5.6.3.5.2 5.:6:35.2-Deluge and water spray systems shall be inspected, tested, and
maintained in accordance with Table 5.3.

Table 5.3, Inspecting, Testing, and Maintaining: Deluge/Water
Spray Fixed Systems.

Component Activity LaRC Frequency
Check valves (interior) Inspection Monthly
Control valves (sealed) Inspection Monthly
Control valves (locked, supervised) Inspection Monthly
Deluge valve (exterior) Inspection Monthly
Detection systems Inspection Monthly
Drainage Inspection Quarterly
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Fittings Inspection Monthly
Fittings (rubber-gasketed) Inspection Monthly
Hangars Inspection Monthly
Nozzles Inspection Monthly
Pipe Inspection Monthly
Strainers Inspection Annually
Supports Inspection Annually
Water supply piping Inspection Monthly
Heat (deluge valve house) Inspection Weekly during cold weather
Control valves Operational test Quarterly
Deluge valve Operational test Quarterly
Detection systems Operational test Annually
Flushing Operational test Quarterly
Main drain test Operational test Quarterly
Manual release Operational test Annually
Nozzles Operational test Annually
Strainers Operational test Annually
Water flow alarm Operational test Quarterly
Water spray system test Operational test Quarterly
Deluge valve Maintenance Annually
Detection systems Maintenance Annually
Strainers Maintenance Annually
Strainers (baskets/screen) Maintenance 5 years
Water spray system Maintenance Annually

5.6.3.6 5.63.6-Carbon Dioxide Suppression Systems

5.6.3.6.1 56.3:6:1-Carbon dioxide suppression systems shall be designed and
installed to meet the requirements of NFPA 12.

5.6.3.6.2 5..3.6.2-Carbon dioxide suppression systems shall be inspected, tested,
and maintained in accordance with Table 5.4.

Table 5.4, Inspecting, Testing, and Maintaining: Carbon Dioxide

Suppression Systems.

Component Activity LaRC Frequency
Nozzles Inspection Annually
Enclosure doors Inspection Annually
Protected hazards Inspection Annually
Liquid level Inspection Annually
Cylinders (leakage) Inspection Annually
Flexible hoses and connections Inspection Annually
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High-pressure cylinders weighed Test Annually
High-pressure control valves Test Annually
System actuation Test Annually
Full system discharge Test 12 years
System components Maintenance As needed
Hose hydrostatic test Maintenance 5 years
Cylinder hydrostatic test Maintenance 12 years

5.6.3.6.3 5.6.3:6:3-Other Clean Agent Fire Suppression systems such as FM-200 shall
be maintained in accordance with NFPA 2001 and the manufactures written IT&M
requirements.

5.245.7 57——HALON EXTINGUISHING ageatALERT

5+1+—PURPOSE

5.7.1 5711 PURPOSE

This Section provides the criteria for ensuring chlorofluorocarbon (CFC)-based Halon
fire extinguishing agents are not present at LaRC.

5+4357.2 572—SCOPE

5#.21-This Section shall apply to all Fire Suppression Systems and Extinguishers at
LaRC with the exception of those in aircraft.

5#4457.3  573—REQUIREMENTS

5+335.7.3.1 5-73-11-No new Halon fire suppression agent shall be proposed or
installed to mitigate fire and life safety hazards at LaRC:

a. Alternative protection in the form of automatic sprinkler suppressiensystems, water-
mist, alternative gaseous agents, and pre-action type suppression systems
coupled with fire detectors shall be considered.

b.  Automatic sprinklers shall be the preferred alternative, although facility specific
design considerations may warrant the use of other protection.

545574 574 —RESPONSIBILITIES

5741 5741 SEABHeadSMAOQ Director shall ensure CFC-based Halon fire
extinguishing agents remain eliminated from NASA LaRC (except legacy systems
onboard aircraft).

45-65



New effective date LPR 1710.11 D

5+£4445.74.2 FC and/or FSH shall ensure CFC-based Halon fire extinguishing
agents remain eliminated from NASA LaRC (except legacy systems enonboard aircraft).

5.8 57541 FIRE PUMPS (INCLUDING DESIGN)

5.8.1 Fire pumps shall be designed-and, installed and maintained to meet the
requirements of NFPA 20.

a. Pumps for fire protection shall have adequate capacity with reliable power and
water supply.

b. Fire pump design, installation, testing, and maintenance shall comply with NFPA
20 and NFPA 25.

c. Fire pump drivers shall comply with NFPA 37 for diesel engines and NFPA 70 for
electric motors.

d. Electric centrifugal fire pumps shall also comply with the relevant requirements of
NFPA 70.

e. Fire pumps shall be arranged to start automatically.

f.  All fire pumps shall include manual shutdown features.

5.8.35.8.2  5754.2-Fire pumps shall be inspected, tested, and maintained in
accordance with Table 5.65 below, manufacturer’s specifications and NFPA 25.

Component Activity LaRC-Frequency
Fire-pump-systerm +aspection Weekly
Hydrawlic Maintenance | Annually
Electrical-system Maintenance | Asneeded
Metor Maintenance | Annually
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[ i st i oo | e | st
Table 5.5 - Inspecting, Testing, and Maintenance: Fire Pumps
Component Activity LaRC Frequency
Pump house, heating Inspection Weekly
Pump house, ventilating louvers Inspection Weekly
Fire Pump system Inspection Weekly
Pump operation, no-flow condition Test Weekly
Pump operation, flow condition Test Annually
Hydraulic Maintenance |Annually
Mechanical transmission Maintenance [Annually
Electrical system Maintenance |[As needed
Controller, various components Maintenance |As needed
Motor Maintenance [Annually
5755 Diesel engine system, various components [Maintenance |As needed
5.845.8.3  Fire Water Systems and Fire Hydrants
5.8.3.1 575521 Fire water systems and fire hydrants shall be designed and installed

to meet the requirements of NFPA 24.

5.8.3.2

5.7.5:5.2-Fire water systems and fire hydrants shall be inspected, tested, and
maintained in accordance with Table 5.7.6 or as AHJ+equiresto-begivenotherwise required

in writing_by AHJ.
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Table 5.6 - Inspecting, Testing, and Maintenance: Private Fire Service Mains

Component Activity LaRC Frequency
Annually and after
Hydrants (dry barrel and wall) Inspection Y )
each operation
Monitor nozzles Inspection Semi-Annually
. i i Annually and after
Mainline strainers Inspection o
each significant flow
Piping (exposed) Inspection Annually
Monitor nozzles Test Flow annually
Hydrants Test Semi-Annually

Piping (exposed and underground)

Gradient flow
test

5 years

Mainline strainers

Maintenance

Annually and after
each operation

Hydrants

Maintenance

Annually

Monitor nozzles

Maintenance

Annually

5.8.65.8.4  Standpipe Systems

5.8.4.1
requirements of NFPA 14.

5.8.4.2

accordance with Table 5.87.

5.7.5.6-1-Standpipe systems shall be designed and installed to meet the

5.7.5.6.2-Standpipe systems shall be inspected, tested, and maintained in

Component Activity LaRC-Frequency
Lyal . Monthly
Hose connections Inspection Annually
Cabinet Inspection Annually
Llopaedenen Sl
Pressure-controlvalve 5-years
Pressure-reducing-valve 5-years
=lrscbotietost Conns
et Eonngs
Hose-connections Maintenance Annuatly
Malves-{al-tpas) Ioipieeonee P
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Table 5.7 - Inspecting, Testing, and Maintenance: Standpipe and Hose Systems

Component Activity LaRC Frequency

Control valves Inspection Monthly
Pressure regulating devices Inspection Quarterly
Piping Inspection Quarterly
Hose connections Inspection Annually
Cabinet Inspection Annually
Alarm device Test Quarterly
Pressure control valve Test 5 years
Pressure reducing valve Test 5 years
Hydrostatic test Test 5 years
Flow test Test 5 years
Hose connections Maintenance |Annually
Valves (all types) Maintenance |Annually

5.8.65.8.5  Facility Emergency Lights

5.8.5.2 575.:6:3.2-Facility emergency lights shall be inspected, tested, and maintained
in accordance with Section 6.3 of this LPRdocument or as otherwise required by the
AHJ.

5.8.5.3 5756:3:3Emergency lights that have the visual and audible alarm units that
provide the code-required testautomatic diagnostic testing does not require te-have-the
functional test:; monthly visual testing still required.

5.875.8.6  5.75.6-4-Water Storage Tanks
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Water temperature Inspection | Haselectronicalarm
Heating-system nspection | Weekly
Controlvalves Inspection | Weekly
Waterlevel Inspection | Weekly/Monthly
Tank-exterior Inspection | Quarterly
Supportstructure thspection | Quarterly
Catwalks-and-ladders Inspection | Quarterly
Surrounding-area Inspection | Quarterly
Hoops-and-grille Inspection | Annually
Painted/coated-surfaces tnspeetion | Annually
Expansionjoints Inspection | Annually
Interior Inspection | Syears/3years
Checlkvalyes Inspection | Soyears
Femperature-alarms Test Monthly
Waterlevel-alarms Test Semtanntatly
Level indicators TFest 5 years
Pressure-gadges Fest 5years
Mloterlovel Ploiptepones | Aohended
Drain-sediment Maintenance | Soears
Fhesess Mantepones | Asblecded
Drain-valves-cycled Maintenance | Annually
Mentsereen Maintenance | Annually
CORER S Mabpioropes | Anneakhe
Repainting—steel Mantenones | Aohoeded
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Table 5.8 - Inspecting, Testing, and Maintenance: Water Storage Tanks
Component Activity LaRC Frequency

Condition of water in tank Inspection Annually
Water temperature Inspection Has electronic alarm
Heating system Inspection Weekly
Control valves Inspection Weekly
Water level Inspection Weekly/Monthly
Tank exterior Inspection Quarterly
Support structure Inspection Quarterly
Catwalks and ladders Inspection Quarterly
Surrounding area Inspection Quarterly
Hoops and grille Inspection Annually
Painted/coated surfaces Inspection Annually
Expansion joints Inspection Annually
Interior Inspection 5 years/3 years
Check valves Inspection 5 years
Temperature alarms Test Monthly
High-tem, limit switches Test Semi-Annually
Water level alarms Test 5 years
Level indicators Test 5 years
Pressure gauges Test As needed
Water level Maintenance 5 years
Drain sediment Maintenance As needed
Thermostats Maintenance Annually
Cathodic protection Maintenance Annually
Drain valves cycled Maintenance Annually
Vent screen Maintenance Annually
Control valves Maintenance Annually
Repairing - steel Maintenance As needed
Embankment-supported rubberized fabric (ESRP) |Maintenance As needed

5.8.85.8.7  Fire Alarm and Detection Systems

5.8.71
meet the requirements of NFPA 72.

5.8.7.2
maintained in accordance with Table 5.419 and NFPA 2572.
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Table 5.9 - Inspecting, Testing, and Maintenance: Fire Alarm and Detection Systems

Interfaced equipment

Lamps and LEDs

Primary (main) power supply
Transponders

Inspection/Test
Inspection/Test
Inspection/Test
Test

Component Activity LaRC Frequency

Alarm Appliances

Audible devices Inspection Annually

Speakers Inspection Annually

Visible devices Inspection Annually
Batteries

Charger test (replace battery as needed) Test Annually

Discharge test (30 minutes) Test Annually

Load voltage test Test Annually

Specific gravity Test Annually
Control Equipment

Functions Test Annually

Fuses Inspection/Test [Annually/Annually

Annually/Annually
Annually/Annually
Annually/Annually
Annually

Control Panel Trouble Signals

Inspection/Test

Annually

Voice Communications Equipment

Inspection/Test

Annually

Fiber-Optic Cable Connections

Inspection/Test

Annually/Annually

Fuel-gas and other detectors

Test

Guard's Tour Equipment Inspection/Test |[Annually
Initiating Devices
Air sampling Inspection Annually
Duct detectors Inspection/Test |[Annually
Electromechanical Releasing device Inspection/Test [Annually
Extinguishing system switches Inspection/Test |[Annually
Fire alarm boxes Inspection/Test |Annually
Heat detectors Inspection/Test |[Annually
Radiant energy fire detectors Inspection/Test |Annually
Smoke detectors Inspection Annually
Functional Test Annually
Sensitivity (see 7-3.2.1) Test Annually
Supervisory signal devices Inspection/Test |Annually
Water flow devices Inspection/Test [Quarterly

Semi-Annually

Special Procedures

Inspection/Test

Annually

Transient Suppressers

Inspecton

Annually

5.8.95.8.8  RESPONSIBILITIES
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576-1-The LaRC AHJ is responsible for ensuring that inspection, testing, and
maintenance operations are conducted as noted in this Section.
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ClEARTERS

+6. 6——IFE SAFETY

6.1 6+—MEANS OF EGRESS
6.1.1 6+1+—PURPOSE

6-1.11-This Section delineates the processes and requirements for designing and
maintaining the means of egress in LaRC facilities.

6.1.2 612—SCOPE

6-1.2.1-This Section shall apply to all normally occupied LaRC facilities, structures,
facilities, and operations.

6.1.3 613 —REQUIREMENTS
6.1.3.1 &4131 Design and Construction of Means of Egress
6.1.3.1.1 61.3.1.12-COD shall:

a. Ensure that all new facility designs or modifications at LaRC ireerperateincorporates
and complies with the requirements of NFPA 101 Life Safety Code.

b.  Ensure that all new facility designs or modifications at LaRC incorporate the
requirements of Section 4.1 of this document.

c. Submit all facility designs and modifications to the LaRC AHJ for review and
approval.

6.1.3.1.2 61322 The LaRC AHJ shall review and approve all new designs and
modifications to ensure that fire and life safety is adequate to meet the specified criteria
and meet all relevant codes.

6.1.3.2 &4132-Maintaining Life Safety in Facilities

6.1.3.2.1 61321 Facility CoordinatorF C and/or Facility-Safety HeadFSH shall:

a. Ensure that all facility exits and means of egress leading to exits are maintained
clear and unobstructed_at all times.

b. Ensure that material is not steredplaced in stairwells or corridors of facilities.

c. Ensure that operations barriers such as reped-areasrope / tape do not affect exit
routes.

d. Ensure that life safety features take precedence over security or operations
features.
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Ensure that no furnishings, decorations, supplies or other objects obstruct the

means of egress.

Ensure that exit doors are maintained in good operating condition:

1) Doors in the means of egress shall not be locked so as to prevent unebstructed
delayed or obstructed exiting, unless specific, advanced approval is obtained
from the LaRC AHJ.

2) Doors in the means of egress shall not require more than one action to open,
unless specific approval is obtained from the LaRC AHJ-fire-doors-shall-net-be
blocked-open:.

3) Fire doors shall not be blocked open unless done so in an approved manner
utilizing a magnetic door release mechanism.

3)4) All hardware shall is-function properly so that door will easily close and
latch after use.

Ensure that automatic sprinkler fire suppression systems, gas / fire detection and

alarm systems, exitemergency lighting, fire doors, and other fire protection features

required by the-Life-Safety-Code are continuously maintained in operating condition

'a AH

Ensure that all new interior finishes are Class A rated with a maximum fIame.
spread of 25.

Ensure that freestanding partitions and space dividers are manufactured of limited
combustible materials and CLASS-A-RATEDstrictly comply with the Life Safety
Code.

61+76.1.4 614—RESPONSIBILITIES

6.1.4.1 6:14.1-COD shall ensure that each facility is designed and maintained in
compliance with this document.

6.1.4.2 6142 Facility CoordinatorFC and/or Facility-Safety HeadF SH shall:

a.

Ensures that an acceptable degree of life safety is provided by following the
practices delineated in this Section.

Contacts the LaRC AHJ before establishing a new use for a facility or structure or
modifying existing facilities or structures.
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6-14-56.1.4.3 6144 LARC-AHILaRC shall ensure that an acceptable degree of
life safety is provided in facilities by performing periodic facility inspections and
maintaining documentation of all inspections.

62—FACHHYEVACUATHON-PEANS

621—PURPOSE

6.2 6211+ FACILITY EVACUATION PLANS

6.2.1 PURPOSE

This Section delineates the requirements for evacuation plans for personnel from
occupying LaRC facilities ifthe-diagrams-where said plans are installed.

6:216.2.2 623 —SCOPE

6:2.3-1-This Section shall apply to all normally occupied LaRC facilities, structures,
facilities, and operations.

6:2.26.2.3 624 —REQUIREMENTS/RESPONSIBILITIES
6.2.3.1 &241 Facility Evacuation Diagrams
6.2.3.1.1 6.24.11-A facility evacuation diagram issued by the NASA AHJ may be

requested by a Facility-GoordinatorF C and/or Facility-Safety Head—Ifone-isrequested-and
installed-tFSH. These diagrams shall follow the requirements of this Section.

6.2.3.1.2 6.24.12 Facility-CoordinatorF C and/or Facility-Safety-HeadFSH shall review

diagrams to ensure accuracy and that all evacuation routes are correctly noted-en-=a
facility-floorplanidiagram.. To develop the evacuation diagrams, the following directions
shall be used:

a. The facility floor diagram shall be as simple as possible. Nete-Only walls, doors,
room numbers, stairs, areas of refuge, AED’s, muster points or other pertinent
structural-features-that-are-essential-to-egressinformation may be included.

b. Use directional arrows to illustrate the-evacuation paths.

c. Note on the diagram a muster point for evacuating personnel that is a safe
distance away from the facility.

d. Do not note other features, such as fire extinguishers, pull stations, non-required
egress paths, and safety showers, as they only complicate the diagrams.

6.2.3.1.3 6.24-1.3-The LaRC AHJ shall review and approve all facility evacuation
diagrams to ensure a safe and orderly evacuation of personnel. A-sample-faciity

cvnstnten-sla-sshennm-ln- Mo 50
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6.2.3.2 6242 Personnel Evacuation Directions

6.2.3.2.1 6.24.21-All staff shall respond to an evacuation alarm by leaving the affected
and/or alarmed area without delay and reporting to the designated assemblymuster point,
avoiding any obviously unsafe route while on the way. Special facility/operation
hazards may require personnel to shelter in place. This action can only be approved by
the LaRC AHJ and SFAB-HeadSMAQ Director.

6.2.3.2.2 6.24.2.2-Personal needing assistance to evacuate a facility because of known
mobility issues, whether temporary or permanent, shall have a “buddy” assigned to
them to aid in their emergency evacuation-efafacility.

6.2.3.2.3 6.24.2.3-Personnel shall make a visual check along the evacuation route for
persons unable to evacuate;. Guide and assist them if possible without delaying
evacuation or jeopardizing ene2syour personal safety;and. Promptly report such-cases of
personnel unable to theevacuate to responding emergency personnel. Personnel shall
perform only those necessary crash, panic, or scram shutdowns which can be done
without delaying evacuation. Personnel shall stayremain at the designated muster point
until released by-the emergency personnel.
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6.3 FACILITY EMERGENCY LIGHTS

6.3.1 PURPOSE

This Section provides the requirements and responsibilities pertaining to battery
powered emergency lighting systems.

631632 632 —SCOPE

6.3.21-These requirements shall apply to all LaRC-managed facilities, operations, and

activities, including facilities leased by NASA-{to-the-extent that-leased facility-owners-shall-be
notified-of-emergency-exitfeaturesin-need-of-repal-or-mattenance)..

6:3:26.3.3  6:33—REQUIREMENTS
6.3.3.1 &:3:3:2-Required Emergency Light Testing Program

6:3:3-1-1-Emergency lights shall be visually inspected monthly-

- a — During this inspection, the lights shall be inspected to verify_by
verifying the following:

4y ——Electrical cords shall not be damaged, frayed, or longer than 36 inches.
2——Lamps shall not be cracked or damaged.

3)——Units shall be securely mounted.

{(4y——Lamps shall be properly positioned to provide illumination for the required
area(s)).

{5)——Lamps shall not be blocked.

6)——Red power LED light on.

oo ow

o0

6:3.3-136.3.3.1.2  6.3.3.1.2Non-Self-Testing: All emergency lights shall be
operationally tested annually. NFPA standardsrecommend101 requires-a 1-1/2-hour
operational test.

6:3.3-146.3.3.1.3  6:3.3.1.3 Self-Testing, self-diagnostic: Emergency lights ¢o-not
required to be operational tested per Section 5.78.5.3.

6:3-3-166.3.3.1.4 6.3.3.15-All emergency light tests shall be documented.
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6-3-3-1+-6—-Emergency lights that are found deficient shall be repaired within 24 hours, or
6:33-1476.3.3.1.5 a——portable emergency lights shall be provided at the affected
area(s) until the permanent lights are restored to service.

6:3-3-486.3.3.1.6  6:3:3-L7-All new emergency lights shall conform to Section 5.75.6:3
er8 as required by AHJ.

6-3:4—RESPONSIBHAHES

6.3.4 6:341-RESPONSIBILITIES

6.3.4.1 COD shall be responsible for testing all the battery-powered emergency
lighting units within theirfacilityLaRC facilities.

6.3.4.2 6:3.4.2COD shall be responsible for recording the annual testing in the
Center’s maintenance reporting system for Nesn-all non-self-testing emergency lights.
6.3.4.3  6:3.4.3Facility Safety Head:FSH: The monthly visual inspection and
documentation is part of the monthly Facility-Safety-Head-AuditF SH audit and mandated by
code.

6-:4—0OCCUPANCYPERMITFAPRPROVAL

6-41—PURPOSE

6.4 6411+ OCCUPANCY PERMIT APPROVAL

6.4.1 PURPOSE

This Section outlines the occupancy permitting requirements.
6:416.4.2 642 —SCOPE

6:4-21-This Section shall apply to all LaRC facilities and all off-site locations leased by
NASA.

6:4.26.4.3  643—REQUIREMENTS

6-4-3-36.4.3.1 a——-~0nly the AHJ has the authority to issue a Certificate of
Occupancy (CO).
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6-43-46.4.3.2 b———No new construction or renovation project or portion thereof
shall ret-be occupied in whole or part until a CO is issued by the AHJ.

6-4-3-56.4.3.3 6:4-3.1.1-A Certificate of Beneficialry Occupancy shall cover the
period of time following construction/modification of an area or facility when the area
substantially complies with all fire protection and life safety Cede-requirements but is not
in full literal compliance.

6.4.3.3.1 This shall be approved by the LaRC AHJ so that furniture and equipment may
be installed in the facility-and. This excludes occupancy by personnel-eceupaney/ tenants
who may move in only after issuance of the Certificate of Final Occupancy occurs.

6-4.3.66.4.3.4 6:4.3.1.2-A Certificate of Final Occupancy shall cover the period of
time following completion of all aspects of literal compliance with the referenced codes
and standards and allows full use of the facility.

6-4.3-76.4.3.5 6:4-3.1.3-A copy of the certificate shall be kept by the facility.

6.4.3.5.1 a—The certificate shall be reviewed as part of the fire protection engineering
survey process.

6-4-3-86.4.3.6 6:4-3.1.4-No personnel shall occupy an area or facility or operate
any processes that have been added, changed, or modified prior to the issuance of a
Certificate of Beneficial Occupancy or a Certificate of Final Occupancy.

6-4-3.96.4.3.7 6.4.3.1.5-Before a Certificate of Beneficial Occupancy shali-beis
issued, the area or facility shall be inspected by the LaRC AHJ and -SFAB-Head SMAO
Director (or designee) to verify that no imminent danger or serious code / OSHA
violations exist as the facility is presently constructed.

6-4-3-106.4.3.8 6.4-3.1.6-Safety deficiencies identified in the issuance of a Certificate
of Beneficial Occupancy shall be eerrectedconnected mitigated in an expeditious manner.

a. a——In no case shall the Certificate of Beneficial Occupancy be valid in excess of
45 days.

b. b——If OSHA, fire, or life safety issues of imminent danger arise after issuance of
beneficial occupancy, said deficiencies shall be mitigated within 24 hours; or the
Certificate of Beneficial Occupancy shal will be revoked.

6-43-1416.4.3.9 64317 Whenever a hazard which-weuld-be-classified as an imminent
danger or in violation of the OSHA standards is identified, the FacilityyCoordinaterFC
and/or Facility-Safety-Head-immediatelyF SH shall take immediate interim corrective actions
(.e. barricade, evacuate, and-lock out)—) to mitigate hazard

a. a——Permanent corrective actions shall be completed within 24 hours.
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b. b——Failure to complete corrective actions within 24 hours shall result in
revocation of the Beneficial or Final Occupancy status—permit.

6-4-3-426.4.3.10 64318 Whenever a condition which weuld-beis classified as a
serious violation of thee OSHA standardsor other safety reqgulations-is reported to or
observed by the LaRC AHJ, the Facility-CoordinaterFC and/or Facility-Safety-Head FSH shall
immediately-barricade-the-hazardoustake immediate action to remedy said condition.

a. a——Permanent corrective actions shall be taken within 10 working days.
b. b—NoenecempletionNon-completion of corrective actions within 10 working days
shall result in the revocation of the Certificate of Beneficial or Final Occupancy.

6-4-3-1436.4.3.11 6:4.3.2.1-A Certificate of Final Occupancy shall be required prior to
any processing or use of flammable er/combustible liquids.

6.4.3.11.1 a——An interim flammable/combustible liquids handling plan shall be
developed and submitted to the AHJ for approval if such liquids are to be present as a
part of the construction necessary to achieve the Certificate of Final Occupancy.

6:4.3146.4.3.12  64.322-Permanent/ / temporary identification of all hazards as
required by OSHA and-NFRPAor other applicable codes shall include temporary hazards
related to unfinished construction.

a. a——This identification shall be provided by signs, painting/color coding of hazards,
and/or barricading.

b. b——Hazard identification signs that will stitlexistremain once the Certificate of Final
Occupancy is granted shall be installed befereprior to the issuance of a Certificate
of Beneficial Occupancy.

6:4.3-166.4.3.13  64.3.2.3-Preplanned impairments of automatic fire suppression
sprinkler and/or fire alarm systems during the period of Certificate of Beneficial
Occupancy are only authorized; by the LaRC AHJ. All impairments of the fire protection
system(s) shall be conducted in accordance with Section 5.1 of this document.
6:4.3.166.4.3.14  6.4.3.24-Electrical installatien-and-installations/modifications which are
part of new construction shall be verifiedinspected to confirm their compliance with NFPA
70 (National Electrical Code) and NFPA 70E.

6:4.36.4.4 6433 Items// Features Required Prior to Issuance of Certificate of Final
Occupancy

a. Emergency evacuation alarms used on-site shall be connected to the sitewidesite-
wide supervised fire alarm system.

b. Emergency evacuation alarms shall be audible in all public parts of the building /
area requesting Final Occupancy.

c. Off-site locations shall have a plan approved by the LaRC AHJ.
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d. CentralPropriety station fire alarm monitoring of all fire alarm bexesequipment at on-
site locations shall be verified by the LaRC Fire Department inspector-as-part-of-the

e. Systems at off-site locations shall be connected to a private central station alarm

monitoring lecationservice and shall be tested to ensure functional operation.

1) This shall be accomplished in conjunction with the local autherity-having
jurisdictionAHJ over the leased space location.

Exit signs shall be in place—_as per Code and illuminated.

Emergency lighting shall be fully operational.

Fire preplans shall be developed in accordance with Section 10.16-9.

Permanent signs and postings shall-beas required by OSHA, NFPA, NASA, and

LaRC shall comply with the performance requirements eonform-to-the-requirements-of

29 CFR 1910.145 for the marking of hazards.

1) Temporary (handwritten ex/ typewritten signs) or other nenstandardnon-standard
signs shall not be acceptable under a Certificate of Final Occupancy.

T Ta

6:4.46.4.5  &4.34 Requirements for Off-Site Construction and Modifications

64526451 64342 All off-site leased facilities shall fully comply with the lecal
building-and-fire-codes-Virginia Uniform Statewide Building Codes (current edition).

6-4-5-36.4.5.2 6:4-3.4-3-All off-site leased space shall be protected by an automatic
sprinkler system egquipped-with-a-fire-alarm-moniteringmonitored by an approved 3™ party

central station system.

a. a——Thefirealarm monitoring system shall automatically notify the local fire
department_upon system activation.

b. b——The portion of the facility occupied by LaRC personnel shall fully comply with
NFPA 101 (Life Safety Code).

6.4.56.4.6 6435 -Issuance of Certificate of Beneficial Occupancy

6.4.6.1 64351 The LaRC AHJ and sFABHeadSMAO Director (or Designee) shall

verify that all required items of this Section are presentin compliance and that no

imminent danger or serious hazards existinthearea. Any item that is in technical

noncomphiancenon-compliance with OSHA, NFPA, NASA, or LaRC safety performance

requirements is will be noted on the Certificate of Beneficial Occupancy.

a. a——Where appropriate, the rencempliancenon-compliance shall be identified by
tags, barricades, or other interim corrective measures.

b. b——If no imminent danger exists the-and adequate safety measures are in place,
the AHJ will issue a Certificate of Beneficial Occupancy.
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6.4.6.2 64352 The LaRC AHJ shall identify in writing to the Facility-Ceoerdinator/Facility
Safety-HeadF C/FSH/Project Engineer, all actions necessary-priorrequired to the-issuanee

efobtain a-Certificate of Final Occupancy.

6.4.6.2.1 a—The Certificate of Beneficial Occupancy shall not be issued until all interim
corrective measures are physically in place and functional.

6.4.6.3 64.35:3-Issuance of Certificate of Final Occupancy.

6.4.6.3.1 64.3.54-To obtain a Certificate of Final Occupancy, the Facility
Coordinator/Facility-Safety-HeadF C/F SH/Project Manager shall notify the LaRC AHJ that all
technical deficiencies identified by the inspection {thatwasand part of the issuance of the
Certificate of Beneficial Occupancy) have been corrected.

6.4.6.3.2 6:4.3.55-The LaRC AHJ and SFAB-HeadSMAOQ Director (or Designee) shall re-
inspect the area to verify that all identified deficiencies during the Beneficial Occupancy
inspection are corrected and that no new deficiencies have arisen in the area applying
for Certification of Final Occupancy.

6.4.6.3.2.1 a———At this point a Certificate shall be issued by the AHJ.

6.44 RESPONSIBILITIES

6.4.7 6441-RESPONSIBILITIES

6.4.7.1 COD shall:

a. Request the assistance of the LaRC AHJ in determining if proposed on-site or off-
site space is suitable for proposed occupancy.

b. Submit drawings, sketches, etc., to the AHJ for approval prior to the initiation of
facility modifications by LaRC or subcontractor personnel.

c. Ensure that all new construction at LaRC is designed and constructed to the
improved risk level of fire protection and that no knewn-violations of OSHA, NFPA,
NASA, or LaRC safety requirements are included as part of the final construction
turnover packages.

d. Requestthe LaRC AHJ to issue a Certificate of Beneficial Occupancy and/or a
Certificate of Final Occupancy.

6.4.7.2 6442 Facility-CoordinatorFC and/or Facility-Safety-HeadFSH shall:

a. Request the assistance of the LaRC AHJ in determining if proposed changes in
on-site use will affect the occupancy of an area or facility.

b. Initiate work orders, construction projects and purchase requisitions necessary to
bring the area or facility into full compliance with all applicable standards.
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Ensure that all proposed modifications meet an improved risk level of fire
protection.

Submit design plans for temporary work space for approval.

Request the LaRC AHJ to issue a Certificate of Beneficial Occupancy and to issue
a Certificate of Final Occupancy for all nen-preject-on-site facility modifications.

6.4.7.3 6:4.43-LaRC AHJ shall:

a.

Review all proposed facility modifications to existing areas or facilities/structures
and-censtruction-propesal drawings/packages to verify that an on-site proposed usage
qualifies as an improved risk level of fire protection.

Review drawings of off-site office areas and facilities/structures to ensure that they
meet all local fire-codes and that whatever portion is used by LaRC personnel fully
complies with NFPA 101+, Life Safety Code}..

Review all drawings for the installation of temporary workspace to ensure that the
installation does not invalidate the Certificate of Final Occupancy.

Issue Certificates of Beneficial and Final Occupancy using LF 112, ““Certificate of
Occupancy-"".
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/. FIRE PROTECTION

7.1 SMOKING REGULATIONS

7.1.1 PURPOSE

This Section reinforces the LaRC Smoking Policy and Regulations.
+117.1.2 742 SCOPE

74.21-This Section shall apply to all facilities and areas that lie within the boundaries of
LaRC.

+127.1.3 743 —REQUIREMENTS
7.1.3.1 7131-Smoking shall be permitted only in designated smoking areas.

7.1.3.2 #13:2-Adequate receptacles shall be provided in designated smoking areas 25
feet away from the facility.

a. a—All smoking materials must be discarded in approved receptacles.
b. b—Smoking receptacle waste shall be collected and removed as per NFPA 101.

7.1.3.3 7133-Electronic smoking devices shall follow the same cenditionsrequirements
as traditional smoking materials.

7.1.3.4 7134 Lighters, matches, or other flame-producing devices shall be used only
as intended.

a. a—~Carrying/using “strike anywhere” matches shall be prohibited at LaRC.
b. b—Safety matches shall be permitted.

1.37.1.4 7134 —RESPONSIBILITIES

7141 The Safety and Mission Assurance Office of Human-Gapital-Management(SMAOQO) shall
administer LAPD 1820.1, “Smoking Control Program.”.

+2—HRELANES

+21+—PURPOSE

7.2 7213+ FIRE LANES

7.2.1 PURPOSE
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This Section establishes general design and operating practices requirements to ensure
facility accessibility for firefighting forces.

7.2.2 722-SCOPE

7.2.21-This Section shall apply to all personnel and all facilities at LaRC.
7.2.3 723—REQUIREMENTS

7.2.3.1 7231 General

7.2.3.1.1 #2311 Provisions for facility fire lane accessibility in new facilities or
existing facility modifications or additions shall comply with the design criteria contained
herein.

7.2.3.1.2 72312 The Facility CoordinatorF C and/or Facility-Safety HeadF SH shall notify
the LaRC AHJ prior to facility configuration alteration to review and approve theany

potential fire lane impairments and to allow the LaRC Fire Department to update its pre-
fire plan.

7.2.3.2 7232 Fire Lanes

7.2.3.2.1 %2321 -Fire lanes shall be provided te-within 50 feet of at least 50 percent of
the perimeter of the facility or as otherwise determined by the AHJ.

a. a——Where fire lanes are longer than 150 feet and terminate at a dead end,
approved provisions for turning around fire department apparatus shall be
provided. Figure 7.12 provides an illustration of the-approved turnarounds
configurations.

b. b———Fire lanes and building access for emergency response vehicles and
personnel shall not be obstructed by trees, vegetation, erotherexterier-decorations
security barricades, maintenance vehicles, waste collection containers, etc.

7.2.3.2.2 12322Fire lanes shall not be less than 20 feet of unobstructed width.

7.2.3.2.3 %23:23-Fire lanes shall be designed with an-apprepriateminimum 25-foot
inside turning radius and a minimum 50-foot outside turning radius at turns to
accommodate fire department apparatus.

7.2.3.2.4 7.2.3.2.4-Access roads shall be furnished-by-applicationconstructed of an all-
weather driving surface of hot mix asphaltic concrete or concrete pavement over a
flexible base capable of supporting loads imposed by LaRC Fire Department apparatus
(not less than 80 OOO—BGH-Hd Ibs Ilve vehlcle Ioad) ‘
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7.2.3.2.5 Access roads shall also have a minimum of 13 feet 6 inches of vertical
clearance.

7.2.3.2.6 72325 -Fire lanes shall be marked with freestanding signs-er and marked
curbs;-sidewatks-or-othertraffic-surfaces with the words “FIRE LANE — NO PARKING”
painted in black letters on a yellow background.

7.2.4 724—RESPONSIBILITIES

7.24.1 7241 Facility CoordinatorF C and/or Facility-Safety HeadFSH shall:

a. Ensure that access points and ingress/egress routes are not obstructed.
b. Ensure that proper configuration of stored items is maintained.
c. Notify LaRC AHJ of any facility configuration changes.
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7.24.2 7242 Figure 7.24, “Approved Fire Lane Turnarounds:”

7.24.3 7243 Cul-de-sacs withshall have a minimum 50-foot unobstructed radius-and,
or a 30-foot by 80-foot “T” section-of, or a “Hammerhead” turn around;provided-that as
depicted in Figure 7.2. Should a “T” section turnaround be selected, it must include an
additional 10 feet of right of way around the 30-foot by 80-foot dimension can-be-provided
with no obstructions over 1-foot highabove grade level.

7.24.4 7244 Bollards, security fences, and similar means employed to
preventunauthorized exterior vehicular access to facilities shall be reviewed and
approved by the AHJ.

73— HOTWORK/OPEN-FLAME ANDWELDING PERMIT SYSTEM

+31+—PURPOSE

7.3 #3131 HOT WORK/OPEN FLAME AND WELDING PERMIT SYSTEM

7.3.1 PURPOSE

This Section establishes fire protection requirements for work or activities which reguire
involve the use of flame-;, heat-;, smoke-; or spark-producing tools. These include, but
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are not limited to, acetylene and propane torches, electric arc welders, and activities
such as grinding or brazing outside of designated shop facilities. The requirements for
designated hot workshops are stipulated in Section 7.3.3.4 of this document.

317.3.2 732 SCOPE
7.3.2.1 #3:24-This Section shall apply to all organizations at LaRC, as well as; to all
contractors that operate at LaRC.

7.3.2.2 7.3.22——Deviations from this Section for specialized operations shall be
submitted to the LaRC AHJ for review and consideration in accordance with Section
2.3.

4:3.27.3.3 733 —REQUIREMENTS
7.3.3.1 7z331-General Precautions
7.3.3.1.1 73311 -Hot work activities shall not be performed on the following:

a. Combustible walls or ceilings or those containing combustible insulation_or finish.

b. Tanks or pipes that have held flammable liquids (unless they have been thoroughly
purged and tested for residual vapors).

c. Pipes or other metal in contact with combustible materials if ignition of material is
possible due to heat conduction.

d. Metal partitions, walls, ceilings, or roofs.

7.3.3.1.2 %3.3:12-The permit shall be visible and posted in the area where the work is
performed.

7.3.3.1.3 %3.313-Industrial Hygiene personnel shall review the process for special

ventilation or respiratory requirements when hot work is being performed on metals
such as stainless steel, lead, nickel, chromium, or metals with special coatings.

7.3.3.1.4 73314 -Nearby personnel shall be protected from heat, sparks, and/or slag.
This may be accomplished through the use of fire resistive screens or shields.

7.3.3.2 7332-Hot Work Requirements

7.3.3.21 #3.321-A NASA Langley Form 71, “*"Hot Work Permit’,“ shall be completed
and approved prior to the start of work.

7.3.3.2.2 73.3.2.2-A flammable vapors test shall be conducted when flammable
liquids, vapors, or gases may be present.

7.3.3.2.2.1 a——If test results exceed 25% percent of the lower explosive limit (LEL)
for liquids and 0% percent LEL for gases, additional precautions shall be required.

67-17



New effective date LPR 1710.11 D

7.3.3.2.3 #3:3:23-Automatic sprinkler protection shall be in service where provided.

7-3-3-.2.57.3.3.2.4 7.3.3.24-Portable fire extinguishers shall be available for fire watch
use.

a. a——~Facility fire extinguishers shall not be used to satisfy this requirement.
b. b———Extinguishers shall be a minimum 10 -Ibs. ABC multipurpose dry chemical

type.

7-3-3-.267.3.3.2.5 7.33.25-Flammable liquids within 35 feet of the hot work area shall
be removed.

1-332+47.3.3.2.6 73:3:26-0ily deposits within 35 feet of the hot work area shall be
cleaned/removed.

£33.287.3.3.2.7 73327-Combustible materials within 35 feet of the hot work area
shall be removed.

7-3.3.297.3.3.2.8 7.3:3.:28-Combustible materials which cannot be removed shall be
covered or shielded with flameproof covers, fire resistant guards, or fire resistant
curtains.

7-3-3-2107.3.3.2.9 7.3.3.29-Cracks in walls, floors;-duets, or other concealed spaces
within 35 feet of the hot work area shall be covered to prevent the passage of sparks or
slag to adjacent areas.

£3-3.214147.3.3.2.1073-3.210-Combustible materials shall be removed from the other
side of walls where hot work is performed near walls, partitions, ceilings or roofs of
combustible construction.

7-3-3-21427.3.3.2.11%:3:3-241-Special precautions shall be taken to avoid unwanted
activation of automatic detection or suppression systems due to the use of hot work
equipment. This includes impairment of the smoke detectors in the work area through
the correct fire protection impairment protocol as outlined in Section 5.1.

7.3.3.3 7z333-Fire Watch Requirements for Hot Work Activities

7.3.3.3.1 72.3:3.1-A fire watch shall be provided for all hot work operations performed
outside of a dedicatedpermitted “fixed” hot work shop location.

7.3.3.3.2 %3.3:3.2-The fire watch shall ensure that a portable fire extinguisher of
adequate size and type is available for the hot work operation.

67-18



New effective date LPR 1710.11 D

a. a——Multiple fire watchers shall be provided in circumstances where a single fire
watch cannot see all hazards created by hot work operations including the hot
work operator.

b. b——All clothing shall be approved by standard welding practices.

7.3.3.3.3 %3:3:3:3-The fire watch shall know where the nearest emergency pull station
is; if provided, and shal-have a means to report an emergency to the LaRC SSCC -

7.3.3.3.4 7.3.3.3.4-The fire watch shall continuously monitor the work area for changing
hazards.

7.3.3.3.5 73.3.3.5-The fire watch shall immediately notify the other worker(s) of the
hazards.

7.3.3.3.6 73.3:3.5-The fire watch shall not have any other collateral duties.

7.3.3.3.7 #3.3:3:6-The fire watch shall monitor the work area for any smoldering fires or
hot spots for at least 30 minutes following the end of hot work operation.

7.3.3.3.8 %3.3.3.7-The fire watch shall ensure required smoke detectors are taken in
and out of service each day.

7.3.3.4 733.4-Shop Welding and Cutting Areas

7.3.3.4.1 7#3.3:41-Shops thatperfermand shop locations where hot work activities are
performed shall be approved by the LaRC AHJ.

7.3.3.4.2 7.3.3.4.2-The permitted hot work area shall comply with the following—:

a. a—If provided, hot work activities shall not be permittedallowed while sprinkler
protection is out of service, unless approved by the LaRC AHJ.

b. b——The Facility-CoordinatorFC and/or Facility-Safety-HeadFSH shall notify the LaRC
AHJ of any impairments to the automatic sprinkler system within the shop area.

c. e——Hot work permit shall be posted and remain visible at all times.

d. d——Conduct hot work in accordance with the permit requirements.

7.3.3.4.3 73.3.43-The area or shop boundary shall be constructed to prevent sparks
and/or slag migration outside the approved area, or the immediate space surrounding
the defined hot work area shall be kept clear of all combustibles for at least 35 feet in
any direction in which sparks may travel.

7.3.3.4.3.1 {(a——This 35-foot buffer shall not be considered part of the hot work area
or shop.

7.3.3.4.4 7.3.34.4-Screens shall be provided to protect other workers from ultraviolet
radiation hazards.
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7.3.3.4.5 #3:345-Unconnected gas cylinders stored in the areas or shops shall be
limited to a 1-day supply.

7.3.3.4.6 73.3.4.6-Gas cylinder requirement for gas welders and torches.

a. a——At no time shall oxygen-acetylene torches be stored inside of LaRC facilities
due to the severe fire hazard they pose.

b———Oxygen and acetylene cylinders when stored shall be separated, capped, and

properly stored outdoors in an approved gas storage area except as-previded-below:

e:b. (1) —ExeeptionNo-L:i— Oxy-acetylene torches being used under a valid, active “hot
work” permit at a fixed location may be left assembled if properly supported and
fitted with correct pressure regulator.

7.3.3.4.7 7.3.3.4.8-Fixed shop areas that perform hot work operations shall be issued a
Hot Work Permit (a single permit can cover multiple operations) by the LaRC AHJ after
review of the proposed area or shop for conformance to this standard.

7.3.3.4.7.1 a———Shop permits shall be written for a period not to exceed 1 year.

7.3.3.4.8 7.3.3.4.9-The shop or area supervisor shall request a new shop or area
inspection whenever the configuration and/or occupancy of the fixed hot work area is
changed.

7.3.3.4.9 7.2.3.4.10-A fire watch shall be required under specific circumstances in
approved fixed hot werk-shops-erworkshops for areas at the discretion of the shop/area
supervisor or the LaRC AHJ.

+337.3.4 734 —RESPONSIBILITIES

7.3.4.1 7341 Facility CoordinaterFC and/or Facility-SafetyHeadF SH shall:

a. Serve as the interface for special hazard situations and provides oversight and
guidance to facility personnel performing hot work activities.

b. Ensure that all fixed hot werkshepworkshop areas have current permits posted as
outlined in the standard.

7.3.4.2 7.3.4.2-LaRC Fire Chief or Designee shall:

a. Ensure that Hot Work Permits are issued in accordance with this standard.

b. Review special hazard situations and recemmendsestablish practices and
compensatory measures to prevent fires or explosions related to a specific hot

work activitiesy.

7.3.4.3 7-3:43-Fire Watch shall ensure that the requirements of this Section are
followed.
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7.4 HEAT-PRODUCING APPLIANCES

7.4.1 PURPOSE

This Section establishes the requirements for heatingheat-producing appliances.

+4317.4.2 742 —-SCOPE

74.21-This Section shall apply to the use of portable heating appliances at LaRC.
+427.4.3 743 —REQUIREMENTS

7.4.3.1 7431 General Requirements

7.43.1.1 %4311 Heat-producing appliances shall not be used on or near
combustible surfaces unless provided with adequate insulation. Appliances shall be set
up according to manufacturer specifications.

7.43.1.2 %43.12-Only those heat-producing appliances that have been approved for
the service intended by a nationally recognized testing/certification laboratory shall be
used.

a. a———Heat producing appliances shall be disconnected from their power source
when not in use.

b. b———Portable heaters shall be automatically de-energized by an approved switch
when tilted or tipped over.

7.4.3.1.3 74313-When open-flame equipment is used, a special written permit shall
be required for each use from the LaRC Fire Chief.

7.4.3.1.4 74314 Coffee makers and similar appliances shall be UL Listed; and
installed so that they are in plain view.

a. a———They shall be separated and insulated from combustibles.
b. b———They shall be de-energized when not in use.

7.43.1.5 #4315 Heaters using gasoline (or other Class | Flammable and Class Il
Combustible liquids) shall be strictly prohibited in any indoor location (see National Fire
Protection Association {(NFPA}) 30 for definitions).

7.4.3.1.6 74316 Combustible liquids used for refueling shall be stored in steel safety
cans of appropriate color that are UL Listed and have spring loaded self-closing lid.

7.43.1.7 %43.17-The use of burner-type heaters shall only be permitted where and
when approved by the AHJ.
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7.4.3.2 7-4-32-Melting Kettles or Pots

An approved type of fire extinguisher shall be available at all locations where
heating or melting kettles are used or hot substances are applied.
All heating or melting kettles or pots shall be mechanically stable.
Appropriate barriers shall be provided so the kettles/pots are isolated from
pedestrian and vehicular traffic.
Kettles/pots shall not be used in combustible facilities.
Kettles/pots shall not pose a fire risk to nearby structures.
Kettles/pots shall be covered and equipped with temperature indicating devices
appropriate for the materials being heated.
Thinning with flammable solvents shall not be permitted.
Protective equipment and clothing shall be provided and used by all persons
handling hot substances.
Asphalt and tar kettles or similar fired equipment for preparing hot substances shall
be located in a safe place outside the building at a point where there is no danger
of ignition of combustible materials.
Continuous supervision by the user shall be maintained while such equipment is in
operation:
Each tar kettle shall be provided with a metal cover and an accurate thermometer
or other gage located in full view of the operator.
Tar kettles shall be operated at temperatures at least 25 degrees below the ignition
point of the material being used.
Two 4A:60BC rated multi-purpose dry chemical fire extinguishers shall be provided
and maintained within 25 feet of each tar kettle.
Tar kettles shall be located a minimum of 20 feet from a facility or shall be
protected from the facility by a barrier standing 4 feet above and to both sides of
the pot.
Rope barriers shall be provided to keep unrelatedunauthorized personnel 20 feet
from the tar kettle.
The Contractor shall verify that the lid will close tight and that the tarkettle will be
constantly attended from 30 minutes prior to operations until 30 minutes beyondafter
kettle burners have been shut off.
All personnel on the roof during torch application shall be trained on the proper use
of a fire extinguisher.
At least two 2%4--1/2 gallon containers of water and two 20-pound ABC {dry
chemical) fire extinguishers shall be available within 10 feet of torch operations,
per torch for use during by the fire watch.
Fire watch personnel shall be provided during torch application and for two hours
after completion of torch application:
At least one calibrated infrared heat detection gun per torch shall be provided for
use during the fire watch to verify ceel-safeand-a-nen-that ignition of combustible

i .

u-t. material has not occurred. For at least 2 hours, properly trained fire watch

personnel-preperly-trained shall be provided to survey the underside of the roof deck
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(whenever possible), as well as the topside for possible smoldering
elementscombustion.

wv-U. All fire extinguishers shall be examined to make sure they are full and operable
prior to the start of the day’s work.

w-Vv. Steel or other noncombustible scaffolding, shoring, and forms are recommended,
where practical.

%-w. Use of LPG shall be in accordance with NFRASSNFPA 58.

7.4.3.3 7433 Space Heaters

7.4.3.3.1 #433:3-When heating an occupied area, heaters shall be of the indirect-fired
type with combustion exhaust gases discharged to the outside atmosphere.

7.4.3.3.1.1 a——If direct-fired units are used or if combustion gases do not
discharge outside, a monitoring program for toxic gases shall be established which is

acceptable to theresponsible-safety organization.SMAQO

7.4.3.3.2 74.3.3.2-Portable heaters requiring liquid or gaseous fuel shall not be located
within facilities.

7.43.3.21 —=a——They shall be located outside with the heated air ducted to the
point-of-use.

7.4.3.3.3 74.3.3.3-Heaters of the pot type shall be prohibited, as are open fires or fires
in open end drums.

a. a——Heater combustion controls shall be UL Listed or American Gas Association
(AGA) approved.

4377434 7-4-3-4-Heater Fuel Supply and Storage

7.4.3.4.1 74.3:41-0il or liquefied petroleum gas (LPG) fuel supply tanks for heaters
shall be installed or contained outside of facilities or enclosures.

a. a——Fuellines shall be protected against mechanical damage.
b. b——Fuel lines shall be visually inspected-daily-.

7.4.3.4.2 74342If installing the tanks above ground is necessary, they shall be
labeled with their contents.

a. a——"No Smoking” labels shall be placed on ithem.
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b. b——Barricades shall be placed around them— where there is a possibility of
vehicular impact.
c. &——Such tanks shall meet the requirements of NFPA 30 er and NFPA 31 as

applicable.

7.4.3.4.3 743431 PG supply tanks of less than a 125-gallon aggregate cylinder
content shall be installed in racks immediately outside an enclosure in accordance with
NFPA 58.

7.4.3.4.4 743441 PG supply tanks equal to or greater than at25a 125-gallon
aggregate cylinder content larger supply tanks shall be installed in accordance with
NFPA 58.

being refueled or moved.

+4387.4.3.5 7-4-3.5-Temporary Portable Electric Heaters

7.4.3.5.1 74351 Before requesting a portable heater, all options available to improve
comfort and to ensure maximum efficiency and conservation of energy through existing
fixed systems shall be examined.

3.7
a. The NASA Energy Manager shall investigate ways to improve the central heating
distribution.

b. If, as a final solution, a portable heater is necessary in an area, the Energy
Manager and AHJ shall approve the use of a portable heater if the conditions of
7.4.3.5.2 are met.

7.4.3.5.2 7.4.3.5:2-Approved temporary portable heaters shall comply with the following
procedures:

a. Approval for use shall be obtained from the AHJ, Energy Manager, and cognizant
Facility-Coordinator/Facitity-Safety HeadF C/FSH.

b. The heater shall be apprevedlisted by a nationally recognized testing/certification

laboratory such as UL.

Only oil-filled portable electric heaters not exceeding 1800 watts will be approved.

Due to the additional electrical load, the proposed heater usage shall be reviewed

by an electrician to verify that the circuit is would not be overloaded. Some

facilities have specific electrical load restrictions which shall be adhered to.

e. The location of the unit shall be considered.

f.  The heater shall not be placed against combustible materials or where a tripping
hazard may be created because of the unit or its electrical cord.

g. Administrative controls shall be implemented to ensure the unit is turned off and
unplugged when space being heated is unoccupied.

oo
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+437.4.4744——RESPONSIBILITIES

7441 7441 Facility CoordinatorFC and/or Facility-Safety-HeadF SH shall ensure that

practices delineated in this procedure are followed.

7.4.4.2 7442 Facility CoordinatorFC and/or Facility-Safety-HeadF SH shall not allow the
use of portable heaters without approval from the LaRC AHJ.

+5—HREPROFECHONDBURING-CONSTRUCHON

+53+—PURPOSE

7.5 FIRE PROTECTION DURING CONSTRUCTION

7.5.1 PURPOSE

This Section prescribes minimum fire protection safeguards for construction and
demolition activities, including alterations and demelitienrehabilitations.

+52175.2 752—-SCOPE

7.5.22-This Section shall apply to all construction and demolition activities at LaRC.
+527.5.3  753—REQUIREMENTS

7.5.3.1 #53a1-Preconstruction Safety Briefing

7.5.3.1.1 75:3.21A preconstruction Safety Briefing shall be held prior to the initiation of
construction and demolition activities-:

a. a——This briefing shall pass-alenginclude fire/life safety-related issues_and
requirements.

b. b——Construction Safety Briefing is-giventomust be attended by Contractors before
they can begin work.

7.5.3.1.2 75:312-ltems to be discussed in the preconstruction briefing shall include:

Emergency and business telephone numbers for the LaRC Fire Department.
Requirements for construction to include contractor-provided fire extinguishers
Use of specified fire hydrants in accordance with Section 5.4 of this document.
Smoking policy (cessation of smoking 30 minutes prior to end of shift)).
Pre-entry inspection of construction vehicles.

Transport and storage of flammable liquids:

"0 Qo0 CTo
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1) Capacity efnot to exceed 5 gallons erlessshallmay be transported, though only
in approved steel safety containers.
2) No bulk storage of flammable liquids shall be permitted without LaRC AHJ
prior approval.
g. Requirements for accumulation of combustibles, form lumber, forms, waste, and
debris.
h. Use of temporary heating equipment.
i. Other items pertaining to fire protection/prevention/life safety/permitting needed for
the specific job.

7.5.3.2 7532 Safety Plan

7.5.3.2.1 #5:3.21-The plan shall include full compliance with requirements set forth inat
by NFPA 241 as well as the following:

a. Good housekeeping practices shall be observed in accordance with Section 7.98

of this document.

Installation of new fire protection systems as construction progresses.

Preservation of existing fire protection systems during demolition.

Rapid notification of fires in accordance with Section 7.109 of this document.

Consideration of special hazards resulting from previous operations:

1)  Any cutting, welding, or other types of hot work at construction sites shall
comply with Section 7.3 of this document.

2) The storage of flammable compressed gases at construction sites
comphiesshall comply with Section 8.3 of this document.

®cooo

7.5.3.3 #5:3:3-Buildings under construction shall comply with NFPA 1, NFPA 241,
OSHA requirements, local codes, ardNASA-specific criteria, NASA AHJ requirements
and the general conditions of the specifications.

7.5.3.3.1 #5:3:31-When the work requires the temporary removal of the protection
provided by an installed fire protection system, the work shall be programmed to limit
the outage to the absolute minimum _time, and to aenssure that all practical precautions
are taken, in the form of substitute protection and rescheduling of hazardous “hot work”
until protection is restored._Final determination as to what is deemed acceptable
precautions is the sole responsibility of the NASA AHJ.

7.5.3.3.2 7.5.3.3.2-Contractors shall not shut down, shut off, disconnect, block; or
otherwise impair any fire protection-sprinkler/suppression system, fire hydrant, fire alarm

system;-special-extinguishing; or other-installed-fire-protectioncomponent thereof, gas detection
system, AED, emergency lighting, exit signage, emergency power, or safety interlock

without prior autherityapproval in writing from the AHJ.

7.5.3.3.3 #5:3:3:3-All temporary space-heating-installations_heaters utilized during
construction / demolition activities shall comply with the following requirements:
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a. %5:3:3:4-No liquid fuel tanks shall be pressurized except liquefied petroleum (LPG)
in approved containers.

d-b. #5:3:3.5-To prevent fuel box explosions, liquid and gas burning units shall be
provided with appropriate safeguards properly designed for the size and fuel rate
of the equipment. For example, all gas or liquefied petroleum gas-heating units
shall be equipped with safety pilots.

f.c. 75:3:3:6-Liquid and gas-fired units shall be shut down and cooled prior to fer

refueling.

h.d. 75:3.:3.7-Solid fuel-burning equipment shall be completely enclosed and vented to
the outside.

j-e. 7.5.3.3.8-Adequate clearance shall be maintained to prevent ignition of combustible
materials. Utilize manufacturer’s instructions and any applicable codes to ensure
full compliance.

Lf.  75:3.3.9-Gasoline-powered air compressors, hoists, derricks, or pumps shall be

located so that the exhaust is well away from combustible material and exhaust
vapors are piped outside, away from air intakes or otherwise adequately dispersed.

A-0. #5:3:3:20-When additions or major alterations are undertaken in occupied buildings,
a barrier shall be erected to separate the construction areas from the remainder of
the building. Specific barrier location is under the sole discretion of the NASA AHJ.

p-h. 7.5:3.311 This barrier shall be of noncombustible construction havinge a fire-
resistance rating equivalent to that of the existing facility.

7.5.3.3.4 #5:33:12-Emergency exits shall be maintained during construction operations.
a. %5:3:313-In the construction of new multisterymulti-story buildings, at least one

usable stairway (or ramp) shall be provided and readily available for use at all
times.

e:b. 75:3:3.34-The stairway shall be extended upwards as each floor level is erected
during rehabilitation of/or modifications to existing buildings.
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e.c. 75:3:3:15-If normal paths of exit travel are blocked by construction, clearly defined
and illuminated alternate exits shall be provided. Prior approval of exiting
configuration must be obtained from the NASA AHJ.

g-d. #5:3.3:16-The Contractor shall conduct or have conducted an inspection of the
entire work area at the end of each workday to discevercheck for any smoldering or
incipient fires and to remevemitigate any hazardous conditions.

7.5.3.3.5 %5.3.3.17 Fire-Planning—Pre-fire planning — the Contractor shall prepare for
necessary action in easethe event of a fire.
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7.5.4 754—RESPONSIBILITIES

7-5-414-The LaRC Fire Chief or Designee shall:
Answer respond to questions relative to fire protection/prevention asked by eonstruction
Contractor.

7.54.1 7542 Construction Safety Inspector shall:

a. Enforce the construction fire safety plan with assistance from the LaRC AHJ (or
Designee).
b. Discuss fire protection and prevention policies withand construction with
Contractor.
A NC\A

7.6  STANDARD FIRE SYMBOLS FOR LARC

7.6.1 PURPOSE

This Section establishes the requirements for the posting of symbols to identify the most
severe hazard(s) associated with materials stored in a facility or storage site in order to
alert responding fire fighters of the expected hazards, and also to identify outside fire
protection equipment locations.

617.6.2 762—SCOPE

7:6-21-This Section shall apply to all facilities / areas at LaRC.

+6:27.6.3 763 —REQUIREMENTS

7.6.3.1 7631 General

a. 7#6:311-All new facilities shall have their storage areas posted with the NFPA 704
symbols to identify hazardous products or storage areas.

a———~Any posting of the 704 symbol on existing facilities shall comply with 7732

b. Section 7.6.3.2.

7.6.3.2 NFPA 704 Posting
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7.6.3.2.1 76:3.21-The NFPA 704 diamond shall be divided into four intrinsic diamonds,
each representlng the four hazard categorleS—'FhMeﬁ—hand—drammd—FepFesemsJehe-hea#h

o

76-32.2 The left-hand diamond represents the health hazard of the material.

b. The top diamond represents the flammability hazard of the material.

c. __The right-hand diamond represents the reactivity hazard of the material.

d The bottom diamond provides special information relative to the material such as
reactivity to water.

7.6.3.2.2 Each of the four diamonds of the main symbol shall be color coded— as
follows:

a. a——The background color of the diamond representing the health hazard shall be
BLUE.

b. b——The background color of the diamond representing the flammability hazard
shall be RED.

c. e&——The background color of the diamond representing the reactivity hazard shall
be YELLOW.

d. d&——The background color ferof the diamond providing special information shall be
WHITE.

7.6.3.2.3 76.3.2.3-Each hazard category shall be assigned a hazard classification
based on the physical properties of the material.

7.6.3.2.4 Table 7.16 lists the five classifications of hazards and the general meaning to
fire fighters.

7.6.3.2.5 a—The hazard classification for each hazard category shall be placed within
the diamond representing the respective hazard category.

7.6.3.2.6 76.3.24-The assigned hazard classification shall reflect the most severe
hazard expected in the area, whether it be from material itself or breakdown products of
the material.

7.6.3.2.7 #6.3.25-The color of each number representing the hazard classification shall
be black.

7.6.3.2.8 76:3.26-NFPA 704 numbers can be obtained on applicable Safety Data Sheet
(SDS).

7-6-3-2.87.6.3.2.9 The size and location of the-diamond signage shall be established
by the AHJ.

7.6.3.3 7#6:33-Table 7.16, Degrees of Hazards
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DEGREE OF HAZARD INVOLVED
HAZARD
4 Fire is too dangerous to approach with standard

firefighting equipment and procedures. Withdraw
and obtain expert advice.

3 Fire can be fought using methods intended for
extremely hazardous situations, such as remote-
control monitors or personal protective equipment
that prevents bodily contact.

2 Fire can be fought with standard procedures, but
hazards are present that can be handled safely
only with certain special equipment or

procedures.

1 Nuisance hazards are present that require some
care, but standard firefighting procedures can be
used.

0 No special hazards are present.

7.7 CONTROL OF COMBUSTIBLES

7.7.1 PURPOSE

7.7 CONTROL OF COMBUSTIBLES

7.7.1 PURPOSE

This Section establishes administrative controls for cembustibles{transient fire loads
[(TFLs}H) at LaRC and-to ensure that provisions are adequate safequards are in place for
fire prevention, control, and suppression.

++4327.7.2 772—SCOPE

7-7.21-These controls and protection philosophies shall apply to all LaRC facilities and
areas.

L1 27.7.3 773—REQUIREMENTS
7.7.3.1 727321 General

7.7.3.1.1 #7:321-The control of TFLs is essential to the success of defend-in-place fire
protection philesephy-for-strategy relative to safety-related systems, structures, and
components; and to prevent economic loss due to exposure fires to auxiliansfacilities
and equipment necessaryessential for LaRC operation.
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7.7.3.2 77232 Normal Combustibles

7.7.3.2.1 #7.3.21-The location of TFLs shall be restricted to minimize potential fire
hazard exposures to LaRC facilities-_as follows:

a. a——TFLs shall not be positioned within 6 feet of a fire door, measured
perpendicularly.

b——TFLs shall not be positioned within 6 feet of a fire barrier.

e——TFLs shall not be located in electrical equipment rooms.

&——TFLs shall not be located in stairwells_or corridors.

e——TFLs shall not be obstruct means of egress.

f——TFLs (trash dumpsters) shall be kept a minimum of 25 feet- from LaRC
facilities.

~0ao0UT

7.7.3.2.2 77.3.22-The LaRC AHJ shall ensure that the total transient and permanent
fire loading does not exceed the capabilities of the installed fire protection systems and

equipment-as-identified-by-the LaRC-AHI—.

a. a——Where there is a heavy concentration of equipment protected by fixed fire
protection systems intended for these-specific hazards, no credit shall be takengiven
for those systems toprevidein providing extinguishment capability for the TFLs.

b. b——TFLs, when allowed in these areas, shall be strictly controlled and require
adequate protection measures, such as supplemental fire protection and/or fire
watches._NASA AHJ shall determine whether protection is adequate.

F4-3:247.7.3.2.3  F+324-Equipment located in areas that requires periodic

replenishment withof combustible material (e.g., lubricating oil, charcoal filters) shall be

controlled as follows:

a. Only the replenishment amount that will be used during the work shift shall be
brought into the area.

b. Used combustible materials such as dirty oil and spent filters when removed, shall
be taken to a suitable outdoor location for storage or disposal.

+#-3:267.7.3.2.4 77325 Waste, debris, scrap, rags, oil, spills; or other combustibles
resulting from the-work activity shall be removed from-areas-and-shali-be taken to a suitable
outdoor location for storage or disposal; following the completion of the-activity; or at the
end of each work shift, whichever is sooner. These requirements supersede
environmental reqgulations directing that hazardous waste remain inside facility.

14-3-267.7.3.2.5 77+326\Waste paper, dirty dress out gear, and other trash which
has been bagged for removal shall not be left indoors to accumulate.

a. This material shall be removed or placed in an approved storage location and
container at the end of each shift.
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b. Storage locations shall be approved by the LaRC AHJ in accordance with the
controls of this Section.

1143247.7.3.2.6 #+327-The use of welding/burning equipment shall be in
accordance with Section 7.3 of this document.

114-3-287.7.3.2.7 7.73.29-Gasoline, liquefied petroleum gas (LPG), electric, or diesel
operated vehicles that enter any facility shall have-metcomply with the requirements of
this Section.

&
Provide proper ventilation for the exhaust of hazardous gases.
b-Charging stations for these-vehicles shall be in compliance with NFPA 505.
e-Proper ventilation shall be provided for charging stations.
d-Proper exterior storage of spare and empty LPG tanks shall be provided in
compliance with NFPA 58.

oo ow

F4-3-297.7.3.2.8 7+3210-Insulation on high-temperature casings or pipes that
become soaked or suspected of beinghaving been soaked with combustible liquids shall
be replaced as soon as possible.

Note:
7.7.3.2.8.1 Cleanup of all spills and elimination of all leaks that might soak insulation
on high-temperature casings or pipes shall be undertaken immediately.

NOTE: Generally, combustible liquids have an auto ignition temperature of 1150°
degrees F, but when soaked into insulation, this fluid will ignite at temperatures as low
as 600<degrees F.

F4-3-2427.7.3.2.9 773222 Work activities shall be evaluated by the LaRC AHJ or
designee to determine if additional controls are required to minimize the additional fire
load.

7.7.3.3 #733-Flammable/combustible liquids shall meet the requirements of Section
8.2 of this document.

7.7.3.4 #734-Compressed gas cylinders containing flammable gases shall meet the
requirements of Section 8.3 of this document.

7.7.3.5 #73.5-Building Materials
7.7.3.5.1 *#%3541-Fire retardant, or pressure-t-treated lumber and any other related

combustible materials that are to be used in any area of LaRC shall be approved by
LaRC AHJ. Exception: Minor quantities of combustible wood trim moldings.
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+8—HOUSEKEEPING PRACHCES FTO-MINIMHZE HRELOSS

+81+—PURPOSE

7.8 7811+ HOUSEKEEPING PRACTICES TO MINIMIZE FIRE LOSS

7.8.1 PURPOSE

This Section establishes good housekeeping practices to minimize the risk efto life and
property lossesfremby fire.

817.82 782 —-SCOPE

7.8.2.1-This Section shall apply to all LaRC personnel, subcontractors, and visitors.
+8:27.8.3 783 REQUIREMENTS
7.8.3.1 7-83.1-General

7.8.3.1.1 7831iEvery LaRC facility shall have a housekeeping program.
Housekeeping comprises the basic aspects of facility care and maintenance,
cleanliness and order, and control of operating supplies and wastes.

7.8.3.1.2 %83.12-The housekeeping program shall include, but is not limited to the
following:

a. Control of operating supplies and wastes to limit quantities to minimum necessary.

b. Use and storage of flammable and combustible materials.

c. Control of daily working supplies of flammable and combustible materials in the
workplace.

d. Daily removal of waste and packaging materials.

e. Daily inspection of assigned areas to detect and correct problems.

7.8.3.1.3 78.3.1.3-Storage and use of hazardous chemicals shall be in accordance
with Section 8.16 of this document.

7.8.3.1.4  7.8.3.1.4 Eachfacility shall-be-inspected-by the Facility Safety HeadThe FSH to
ensure general housekeeping practices are met by practicing the following
requirements::

a. 783.2-Storage and Removal of Rubbish (Trash)

231) 78:321-Approved trash receptacles/containers shall be provided for rubbish.
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492) #.8:3-2.2-Trash carts shall have the doors closed when not in use.
6)3) #8:3.2.3-Trash carts shall be emptied into dumpsters before overflowing.

8)4) #.8:3.24-Trash carts shall be staged in the areas approved and designated for
these receptacles.

10)5)  78.3.25-Combustible wastes shall not be allowed to accumulate in the
work bays, intest cells, or outside of waste receptacles.

42)6)  #8.3:26-Trash cans and recycle containers shall not be stored in
stairways.

1437)  7.8.3.27-Bulk recycle/waste containers shall not be stored inside facilities.
Exception: Where otherwise approved by the LaRC AHJ.

16)8)  7.8.3:28-Dumpsters distance from facilities, substations, and equipment
shall comply with Section 7.7, NFPA and STD 8719.11.

b. 7833 Maintaining Areas Around Fire Protection Equipment Free of Stored
Materials or Equipment

1) 78:3:31-Exits and exit accesses shall be clear and unobstructed.
3)2) 7-8:3:3.2-Fire doors shall be kept clear of obstructions to ensure operation.

5)3) 7-8:3:3:3-Access to portable fire extinguishers, sprinkler system control valves,
and manual actuation devices (pull stations) shall be clear and unobstructed.

7)4) 7:8:3:3-4-Equipment or stored materials shall not be located above an
imaginary horizontal plane throughout thea room 18 inches below the bottom
of a sprinkler head.

9)5) #8:3:3.5-Fire hydrants shall be accessible at all times, free of vegetation,
vehicles, equipment, and other obstructions.

11H6)  #8.3:36-Fire alarm control panels shall be clear and unobstructed at all
times.

c. %834-Prevention of Excessive Combustible Loading
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3)1) 78:34.2—0ily rags and mops shall be stored in noncombustible safety
containers or outside of the facility.

5)2) #.8:34.3-Areas between facilities shall be maintained so they are clear of
combustible materials, such as stored lumber, wood pallets, rubbish, or
vegetation.

7#-8-3:5-Electrical equipment shall be maintained in compliance with NFPA, OSHA, and
LPR ####

3) 7831710.6.

d. Maintaining Smoking Areas:

1) 78:3.8:1-Outdoor smoking receptacles shall be properly maintained and
emptied.

3)2) #8:3:6:2-Ash trays shall not be dumped into waste paper or trash receptacles:.

5)3) #8:3:6:3-Ash trays shall be emptied into a separate closed metal container
daily.

14) 78:3.6:4-The dedicated smeking-metal-container shall be stored outside.

+837.84 #84—RESPONSIBILITIES

7.8.41 7.8-4-1 Facility CoordinatorF C and/or Facility-Safety-HeadFSH shall:

a. Maintain and enforce an effective housekeeping program within areas of his or her
responsibility.
b. Ensure that unsafe conditions are corrected immediately.

7.84.2 7842 L aRC Fire Chief shall:

a. Report unsafe conditions to the Facility-CeordinatorF C and/or Facility-Safety-Head FSH.
b. Close facility or area if unsafe conditions cannot be immediately corrected.

FO—=RENSTH=ICAT O EACH HA 2 ACIA T ON

+91—PURPOSE

7.9 #9131 FIRE NOTIFICATION / FACILITY EVACUATION
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7.9.1 PURPOSE

This Section establishes the requirements for notifying the LaRC Fire Department of
fires/emergencies and provides personnel with the minimum information necessary to
evacuate a facility in fire / emergency situations at LaRC.

+91479.2 792 SCOPE
7.9.2.1-This Section shall apply to all LaRC employees, subcontractors, and visitors.
+9:27.9.3 793 REQUIREMENTS

7.9.3.1 79.3.1-Any person observing a fire or other emergency shall promptly
evacuate the affected area or facility as quickly as possible, and if possible, activatinge a
manual fire alarm pull station on the way outside should the fire alarm not already be
sounding. Once_safely outside of the facility, the employee shall call 757-864-2222 to
confirm-netification-ofreport the fire or emergency. Exception: For workplace violence,

do not pull fire alarm manual pull station.

7.9.3.2 7#93.2-During evacuations, all work in the affected area shall cease, except
those activities directly relating to the evacuation effort.

a. a—All personnel, except those assigned to operations where evacuation
presents a more serious hazard than staying, shall immediately leave the area.
b. b——The person(s) to remain shall be predetermined by the Faciity-CeerdinaterFC

and/or Facility-Safety HeadFSH and approved by AHJ.

7.9.3.3 7933 If thea fire is in its incipient stage, an employee may use a fire
extinguisher to put out the fire if the following conditions are met:

Building is being evacuated (fire alarm sounding)

Fire Department is being called (assume YES if fire alarm sounding)
Fire is small and contained.

Exit is clear and you can fight fire with your back to the exit.

Proper type of extinguisher is available.

You are trained and confident about using the extinguisher.

g. You can stay low and avoid breathing smoke, approach upwind.

"0 00T

7.9.3.4 79.34-All personnel shall proceed to the safest and most convenient muster
point assigned for that facility, standing by for further instructions. Muster Points are
designated on facility evacuation plans.

7.9.3.5 %935-Once at ysurthe muster point and safe, someone in your group shall
promptly call 911 or call 757-864-2222 from a cell phone to relay the following type of
information:
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Exact location of fire or emergency.

Type of fire or emergency (e.g., material involved).

c. Whether explosives or highly flammable substances are present and, if so, the
identity of the substances.

d. Progress of fire and how long it has been burning.

Name of individual reporting fire or explosion.

Any other pertinent information requested by the dispatcher.

1)  Phone number

2) Personnel requiring assistance with evacuation.

oo

o

7.9.3.6 793.6——The buddy system shall be utilized to assist physically challenged
personnel (whether temporary or permianent) in exiting the facility/area during practice
and real evacuations.

7.9.3.6.1 A person of adequate strength shall be assigned (by FSH/FC) to each
physically challenged employee to assist in their evacuation.

7.9.3.6.2 Responding emergency forces shall be notified if physically challenged
personnel require assistance with evacuation. SemeNASA-LaRCfacilities-have- ADA-Areasof
Refuge:

7.9.3.6.3 Some NASA LaRC facilities have designated ADA Areas of Refuge. This
area shall be used as a shelter in place location for mobility-challenged individuals and
their escorts.

7.9.3.7 79:37-All fire alarm testing, fire drills, and evacuation drills shall be
coordinated in advance with the FacilityCoordinaterFC and /or Facility-SafetyHead—FSH.

7.9.3.7.1 aA person may be designated to monitor theany secure area(s) when time
does not permit for classified material to be placed in secure repositories (this applies
only to fire drills/testing)._During a real emergency ALL personnel shall leave the facility
immediately regardless of any security concerns.

7.9.3.8 79.3.8-Fire drills shall be held at least annually in all occupied facilities with
(10) ten employees-or more.

+937.9.4 794 RESPONSIBILITIES
7.94.1 7941 LaRC employees, subcontractors, and visitors shall:

a. Notify the LaRC Emergency fire-dispateherDispatch Office of any observed fire or
emergency by dialing 911 from Center phone or 757-864-2222 from cell phone.
b. Know evacuation routes and muster point for facilities where normally assigned.

c. Contact Facility-CoordinatorF C or Facility-Safety HeadF SH for evacuation routes and
muster point when working in areas different than normally assigned-lecation.
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7942 7942 1aRC Fire Chief shall:

a. Ensure quick responses to all fires or emergencies at LaRC.

b. Ensure familiarity withen facility layouts by conducting preplanspreplan inspections.
c

d

Schedule and conduct fire drills.
Assess-and-Approve all muster point locations.

7.94.3 7943 Facility GoordinatorFC and/or Facility-Safety HeadFSH shall:

a. Know the evacuation routes and all muster points for his or her work areas.
b. Inform employees of the following:
1) Location of emergency exits.
Evacuation routes and procedures.
Evacuation alarm signals.
Locations of muster points.
Location of Areas of Refuge.

ger

6) e—Any special hazards
c. Direct LaRC Fire Department personnel to the location of the fire and convey the
nature of the fire (from outside of the facility).

7.10  EMPLOYEE FIRE PROTECTION TRAINING

+101PURPOSE

7.10 7103+ EMPLOYEE FIRE PROTECTION TRAINING

7.10.1  PURPOSE

This Section establishes the information, relative to the LaRC Fire Protection Program,
to be included in general employee training.

+10-17.10.2 716:2-SCOPE

710-21-This Section shall apply to all new hire employees and contractors required to
receive general employee training at LaRC.
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+240-27.10.3 7163—-REQUIREMENTS

7.10.3.1 #16.3:1-Each employee shall receive training of the following topics: (This is
part of the New Employee Video and Safety Construction Briefing given to new
employees and contractors)).

a. LaRC evacuation procedures.

b. LaRC smoking policies.

c. Notification and reporting of emergencies at LaRC.

d. Emergency telephone numbers for reporting emergencies at LaRC.

7.10.3.2 #10.3:2-Employees who request fire extinguisher education by NASA Fire
Protection shall include-thereceive a discussion of the following topics: (Only if training is
requested)

Different types of fire extinguishers available at LaRC.
Classes of fires.

Proper procedures if employee discovers a fire at LaRC.
Decision on when to attempt extinguishment or flee.
Proper extinguisher selection

f. _How to use a portable fire extinguisher.

QEeeo T

#210.37.10.4 7104-RESPONSIBILITIES
710411 aRC Fire Chief shall:
a. Review and revise training material as necessary.

b. Ensure that training sessions relative to fire protection are incorporated into
employee training course.

711 FIRE PROTECTION IN FACILITY OPERATING PROCEDURES

A1 PURPOSE

7.11 7313 HFIRE PROTECTION IN FACILITY OPERATING PROCEDURES

7.11.1  PURPOSE

Where fire and life safety requirements are incorporated into facility operating
procedures, the requirements of this Section shall be complied with.

#244.47.11.2 71412 -SCOPE
7.11.2.1 #1121-This Section shall apply to all facility operating procedures which have

fire protection and life safety requirements.
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7.11.2.2 In some instances, these requirements may refer to other codes and
standards. In those instances, these references shall be deemed compulsory.
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+4127.11.3 7133 REQUIREMENTS

7.11.3.1 #1131-New or revised operating procedures shall include the applicable
requirements of these-fire-protection-standardsthis document.

7.11.3.2 711.3.2-New and revised operating procedures which affect fire and life safety
issues shall be approved by the LaRC AHJ.

7.11.3.3 #11.3.3-SFAB-ManagerSMAOQ Director shall ensure that new operating
procedures incorporate fire and life safety criteria.
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CEARTERS

10.8.8-FIRE HAZARD PROTECTION
8.1 8+——ELECTRICAL INSTALLATION IN HAZARDOUS LOCATIONS
8.1.1 81+iPURPOSE

8-1.1.1-This Section establishes the requirements controlling the installation and use of
explosion proof electrical systems and equipment at LaRC.

8.1.2 812-SCOPE

8.1.2.1-This Section shall apply to the design, operational requirements, and
responsibilities for explosion proof electrical installations.

8.1.3 8i1i3-REQUIREMENTS

8.1.3.1 8131-NFPA 70, Articles 500 through 504 cover the requirements for electrical
equipment and wiring for all voltages in locations where fire or explosion hazards may
exist due to flammable gases or vapors, flammable liquids, combustible dust, or
ignitable fibers or flyings.

8.1.3.2 8132 Locations shall be classified depending on the properties of the
flammable vapors, liquids or gases, or the combustible dusts or fibers that may be
present and on the likelihood that a flammable or combustible concentration or quantity

is-present—could exist.

8.1.3.2.1 a-Each room, section, or area shall be considered individually in determining
its classification.

8.1.3.3 8.1.3:3-Explosion proof electrical equipment of the proper classification shall be
provided in locations where flammable vapors, liquids, gases, or combustible dusts or
fibers may be present in concentrations sufficient to produce explosive or ignitable
mixtures.

8.1.3.4 8.1.34-All explosion proof electrical equipment used shall be UL Listed or FM
approved for use in the appropriate hazardous atmosphere.

8.1.3.5 8.1.35-No alterations or modifications shall be made to listed or approved
equipment for hazardous locations.

a. a—If modifications are made, the equipment shall be void for use in a classified
hazardous location.
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b. b—Electrical wiring and equipment in these areas shall be approved by the LaRC

Standard-Practice-EngineerSPE for Electrical and the LaRC AHJ.
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8458.1.4 814 —RESPONSIBILITIES

8.1.4.1 8141 Facility CoordinatorFC and/or Facility-Safety HeadF SH shall:

a. Ensure that practices delineated in this Section are followed.

b. Contact the Standard-Practice-EngineerSPE for Electrical and LaRC AHJ prior to
installation of new electrical systems and equipment or modification of existing
electrical systems and equipment.

8.1.4.2 814.2-1aRC AHJ along with the SPE for Electrical shall evaluate locations
requested for the installation of electrical systems and equipment and modifications to
existing electrical systems and equipment.

8.2 82—FLAMMABLE AND COMBUSTIBLE LIQUIDS

8.2.1 821 —-PURPOSE

8:2+1-This Section establishes the requirements for the safe use, storage, and handling
of flammable and combustible liquids at LaRC.

8.2.2 822—SCOPE

8.2.2.1-This Section shall apply to the civil servants, contractors, guests, and students
using, handling, and storing flammable and combustible liquids at LaRC.

8.2.3 823—REQUIREMENTS
8.2.3.1 8231 General

8.2.3.1.1 82311-Users of flammable/combustible liquids shall be familiar with their
hazard classifications for the purpose of complying with this Section and NFPA 30.

8.2.3.1.2 82312 Laboratory users of flammable/combustible liquids shall be familiar
with their hazard classifications for the purpose of complying with NFPA 45.

8.2.3.1.3 8.2:3.1.3-All flammable and combustible liquid handling equipment and storage
areas shall be labeled in accordance with Section 7.76 of this document.

8.2.3.2 &23.2-Storage

8.2.3.2.1 82:3.21-Flammable or combustible liquids shall be stored in designated
locations which have been approved by the LaRC AHJ or designee.

8.2.3.2.2 8.2.3.22-Flammable/combustible liquids storage shall provide for segregation
and/or separation from incompatible materials.
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8.2.3.2.3 8.2:3.23-Flammable and combustible liquids shall not be stored in proximity to
stair enclosures, corridors, aisles, or exits.

8.2.3.2.4 8.2:3.24-Flammable liquids shall be stored in UL Listed or FM approved
flammable liquids storage cabinets and safety cans. EXCEPTION: Oil-based paints,
varnish, shellac, and similar substances may be stored in their approved shipping
containers, less packing materials (such as boxes), in designated storage locations and
may be used from these containers:

a. When flammabile liquid storage cabinets shall be used, not more than 120 gallons
of Class |, I, and lllA liquids are stored in the cabinet.

1) Of this total, not more than 60 gallons shall contain Class | and Il liquids.

b. When flammable liquid storage cabinets are used, not more than three cabinets
shall be stored in a single fire area. In industrial facilities, additional cabinets
(limited to groups of three) may be stored in the same fire area, provided the
groups of cabinets are separated by 100 feet.

1) When flammabile liquid storage cabinets are used, the vent openings shall be
sealed with fitted metal bungs.
2) If forced ventilation is to be used, design shall be approved by LaRC AHJ.

c. e———Storage of any type shall not be permitted on top of flammable storage

cabinets.

8.2.3.2.5 823.26-When storage quantities exceed amounts outlined above, the
liquids shall be stored in dedicated flammable liquid rooms or other facilities complying
with NFPA 30 and 29 CFR 1910.106.

8.2.3.2.6 8&23.27-Flammable materials or liquids shall be limited in quantity to the
minimum amounts necessary to perform the operations for one shift.

8.2.3.2.6.1 All flammable materials or liquid unused at the end of the day or work shift
shall be properly stored.

8.2.3.2.7 8:2.3:28Open containers of flammable liquids (Class I, Class 2ll and Class
3Blll) shall not be left out unattended and shall comply with 8.2.3.2.78.

8.2.3.2.8 823.29-Flammable liquids shall be in closed containers at all times when
not in actual use.

a. a———Containers and drums which have previously contained flammable liquids
shall have covers, caps, or bungs replaced immediately after emptying.

b. b———Bungs shall be replaced with pressure and vacuum relief vents once the
sealed drum is opened.

c. e——Safety cans shall be steel and have self-closing caps and flame arrestor
screens.
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d. d———Adip tank or other similar open vessel used to hold flammable liquids shall
be provided with a hinged metal cover arranged with fusible links to close
automatically in case of a fire.

e. e——Portable containers for storage of flammable liquids shall not exceed 5
gallons.

8.2.3.2.9 8:22.3:216-In operating facilities, not more than a 1-day supply of

flammable/combustible liquid shall be stored in a single fire area outside of an approved

flammable liquid storage cabinet.

8.2.3.3 &233-Transferring; and Dispensing Flammable and Combustible Liquids

8.2.3.3.1 823.31-When dispensing from drums, the drums shall be equipped with UL
Listed or FM approved dispensing devices.

8.2.3.3.2 8:2:3:3.2-Air pressure shall not be used on a drum, portable tank, or small
container for transferring flammable and combustible liquids.

8.2.3.3.3 823:3:3-Liquids shall be transferred to or from safety cans by means of a
listed hand pump drawing through the top, or by gravity through an approved self-
closing valve.

a. a———Hand-operated rotary pumps when UL-Listed for flammable liquids may be
used.
b. b———Metal spring loaded valves and spout may be used.

8.2.3.3.4 8.23:34-When dispensing or transferring flammable/combustible liquids,
containers shall be bonded together and grounded to eliminate buildup of static
electricity.

a. a——When transferring liquids between conductive containers, the containers
shall be bonded with a wire.
b. b——The bonding wire or one of the containers shall be grounded.

8.2.3.3.5 8:2:3:35-During transfer of bulk quantities of flammable/combustible liquids,
the transport tractor shall not be uncoupled from the tanker without approval of the
LaRC AHJ.

8.2.3.3.6 82336-When transferring Class | liquids in laboratories from containers of
less than 5-gallon capacity, the transfer shall be made by either;, inside a laboratory
hood or in an area provided with ventilation to prevent the accumulation of a flammable
vapor/air mixture exceeding 10 percent of the lower flammable limit.

8.2.3.3.7 82337 When transferring Class | liquids in laboratories from containers of
5--gallon capacity or more, the transfer shall be made either from a separate area
outside the facility or in a separate, inside storage room that complies with the
requirements of NFPA 30 and 29 CFR 1910.106.
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8.2.3.3.8 8:2.3.3.8-When mechanical ventilation is required by code, the following
criteria shall be met:

a. The ventilation flow rate shall be 1 cubic foot per minute per square foot of floor
area, but in no case less than 150 cubic feet per minute.

b. The intake and exhaust points shall be within 12 inches of the floor and are
positioned at opposite sides or ends of the room.

c. A flow monitor or equivalent mechanism shall be provided so an audible alarm will
sound if the ventilation system fails.

8.2.3.4 8234-Using or Transporting Flammable or Combustible Liquids-

8.2.3.4.1 82341-A UL listed or FM approved steel safety can shall be required when
flammable or combustible liquids are used or transported in LaRC.

a. a——The use of 1-gallon glass or plastic containers for storage of flammable
liquids shall be prohibited except when authorlzed by the LaRC AHJ or deS|gnee

b. b—ASmall approved plastic centain by
LaRG-AHJcontainers “squeeze bottles are permltted for dlspensmq of smaII
quantities of acetone or designeeother cleaning agent.

c. e&—~Class {A1A and 1B1B liquids shall be permitted to be stored in glass or plastic
containers of not more than 1 gallon, if requirednecessary for liquid purity or to avoid
excessive corrosion of metal containers.

8.2.3.4.2 8.2.3.4.2-Each area where flammable or combustible liquids are stored or
dispensed shall be marked with DANGER signs stating, “NO SMOKING OR OPEN
FLAMES:2".

8.2.3.4.3 8.2.3.4.3-Flammable/combustible waste and liquid shall be stored in closed,
metal containers for daily disposal._This requirement supersedes any environmental
requlations that might conflict with this safety mandate.

8.24 824 RESPONSIBILITIES

8.2.4.1 8241 Facility CoordinaterFC and/or Facility-SafetyHeadF SH shall:

a. Ensure that practices delineated in this Section are followed.

b. Contact the LaRC AHJ prior to establishing new flammable and combustible liquids
storage areas or modifying existing flammable and combustible liquids storage
areas.

8.2.4.2 82421 aRC AHJ shall evaluate locations when requested to be used as a
flammable and combustible liquid storage areas and modifications to flammable and
combustible liquids storage areas.
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§3—SAFESTORAGEAND USE OF FEAMMABLEE GASES

83 1—PURPOSE

8.3 8311-SAFE STORAGE AND USE OF FLAMMABLE GASES

8.3.1 PURPOSE

This Section establishes the requirements for the use, storage, and handling of
flammable — compressed gases at LaRC.
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834832 832 -SCOPE

8:3-2.4-This Section shall apply to the storage, transportation, identification, handling and
use of flammable -— compressed gases at LaRC.

8.3.28.3.3 833 REQUIREMENTS
8.3.3.1 8&33.1 Storage

8.3.3.1.1 83311 -Flammable -— compressed gas cylinders in transit or storage shall
be provided with protective valve caps and arebe secured in an upright position.

8.3.3.1.2 83.3.1.2-Compressed flammable gases shall be stored in established gas
storage areas on the outside of thefacilities. Storage areas design and location are to
be preapproved by the LaRC AHJ.

8.3.3.1.3 83:3:13-All flammable compressed gases insidelocated indoors shall comply
with the following—:

a. a———~Flammable compressed gases connected to systems or equipment shall be
deemed “In Use2” for the purpose of establishing code requirements.

b. b——The storage of-compressed gas cylinders within facilities shall be limited to the
quantity required for daily operations and shall comply with the NFPA standards.

8.3.3.1.4 83.3.1.4-Gas cabinet design, placement, and venting shall be-percomply with
NFPA 55 and International Fire Code or as otherwise required by the LaRC AHJ.

8.3.3.1.5 833 15-Flammable and oxidizing compressed gas cylinders located outside
shall be separated by 20 feet or a 5-foot high, 30-minute fire rated wall.

a. a———Where gases of different types are stored at the same location, cylinders
shall be grouped by types of gas- (flammable, inert, oxidizer)

b. b———Empty and full gas cylinders shall be segregated, and empty cylinders
tagged “EMPTY>".

c. &——“NO SMOKING” signs shall be posted around the storage or operational
area.

8.3.3.2 8332 Operation

8.3.3.2.1 83:3.21-Flammable — compressed gas cylinders shall not be exposed to
temperatures above 125 degrees Fahrenheit and are-pretectedshielded from direct sun
and weather elements.

8.3.3.2.2 83.3.22 Flammable -— compressed gas cylinders shall be identified
according to their contents, free of defects, and within their hydrostatic test dates.
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8.3-3:2.68.3.3.2.3  83:3.23-At no time shall oxygen-acetylene torches be stored inside
of LaRC facilities due to the severe fire hazard they pose. Oxygen and acetylene
cylinders must be separated, capped, and properly stored outdoors in an approved gas
storage area except as provided below:

a. a———Exception No. 1: Oxy-acetylene torches being used under a valid, active
“hot work” permit at a fixed location may be left assembled if properly supported
and fitted with correct pressure regulators.

b. b———Exception No. 2: Oxy-acetylene torches being used under a valid, active
“hot work” permit at a non-fixed location shalimay be left assembled if properly
supported and fitted with correct pressure regulator.

8.3.3.2.68.3.3.2.4  83:3.24-Flammable gas cylinders shall not be lifted by magnetic
devices or by their protective caps.

a. a——~Flammable gas cylinders shall not be secured to a cradle or platform.
b. b———Flammable gas cylinders shall never be dragged, dropped, or struck.

8.3-3:2.7/8.3.3.2.5 833.25-Flammable gas cylinders shall not come in contact with
electrical circuits, open flames, or arcs.

8.3.3.2.88.3.3.2.6  8.3:3:26-Flammable gas cylinders shall not be used for any purpose
other than compressed gas containment.

8.3.3.2.98.3.3.2.7  83:3:27-Gas from flammable gas cylinders shall not be used
without approved reducing regulators. These regulators shall be UL-Listed for the
specific flammable gas in use.

8.3.3.2.108.3.3.2.8 8.3:3.2.8-Connecting devices shall be free of oil, grease, and dirt and
have threads corresponding to the cylinder valving.

8.3-3:2.118.3.3.2.9 8.3.3.210-Valves shall be closed when cylinders are transported,
moved at sites, and connected for use.

8.3.3.2.128.3.3.2.108:3:3:2.11Fuel systems being supplied by flammable compressed
gases shall be equipped with an automatic closing, fail-safe clesedshutoff valve
interlocked to control system.

8-3-3:-2-138.3.3.2.118:3:3.222-All devices used on compressed gas cylinders shall

comply with the American-National-Standards-Institute {ANSI) and Compressed Gas
Association Standards C-4 and V-1.
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8.3-3-2.168.3.3.2.128.3:3:2.24-The indoor storage of propane cylinders typically used for
outdoor grilling purposes is strictly prohibited.

338.34 834 —RESPONSIBILITIES

8.3.4.1 8341 Facility CoordinatorFC and/or Facility-SafetyHeadFSH shall:

a. Ensure that practices delineated in this Section are followed.

b. Contact the LaRC AHJ prior to establishing new compressed gas storage areas or
modifying existing compressed gas storage areas.

8.34.2 834.2LaRC AHJ shall, when requested, evaluate locations requested to be
used as compressed gas storage areas and modifications to compressed gas storage
areas.

8&4—HREPROTFECHONFOR PORTABLE STRUGCTURES

8§41 PURPOSE

84 8411 FIRE PROTECTION FOR PORTABLE STRUCTURES

8.4.1 PURPOSE

This Section establishes the requirements for the installation and use of portable
structures at LaRC.

8418.4.2 842 —SCOPE

8.4.2.1-This Section shall apply to all purchased, leased, or locally constructed portable
structures at LaRC.

a. a——The requirements in this Section shall apply to new portable structures; or
existing portable structures where the use has been changed.

b. b——This does not apply to existing portable structures already in place and where
the use remains unchanged.

842843 843 —REQUIREMENTS

8.4.3.1 8431 Construction
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8.4.3.1.1 84.3.11-All trailers and mebile-heme-unitsmodular structures shall meet the
appropriate construction, mechanical system, and electrical system installation
requirements of ANSI A119.1 and 24 CFER 280.

a. a——Irailer/mebile-heme-complexesmodular structures that exceed 2500 square feet
shall meet all requirements for permanent structures listed in this document and
local codes.

1) —24—Trailer/mebile-heme modular structures shall be fully sprinklered.
2) —2—Trailer/mebile-hememodular structures shall have full smoke
detection evacuation fire alarm system.

b. b-Requirements for smaller complexes shall be determined by the LaRC AHJ.

8.4.3.1.2 84.3.12-All portable structures shall meet the minimum requirements as
specified as specified in the International Building Code (IBC).

a. a——All portable structures used to support construction/demolition operations
shall be in accordance with NFPA 241 and 29 CFR 1926.

b. b——The use of portable structures for housing electronic computer and data
processing systems shall meet the requirements of Section 8.10 of this document.

8.4.3.1.3 84314 -Trailers and mebile-heme-unitsmodular structures arranged for
occupancy shall comply with the interior finish, concealed space and exit requirements
of NFPA 101.

8.4.3.1.3.1 a——Trailers and mebile-heme-unitsmodular structures shall be located in
accordance with NFPA 80A but in no case less than 25 feet from permanent facilities
and no less than 25 feet apart.

8.4.3.2 8432-Anchors and Supports

8.4.3.2.1 84.3.22-Each portable structure shall have support and anchoring systems
that will resist overturning and lateral movement of the unit.

a. a——Support and anchoring equipment shall be in accordance with the
manufacturer’s specifications.

b. b——Supports and anchoring shall be required to support against wind loads as
per the IBC.

8.4.3.2.2 84321 Deviations from approved stabilization plans shall be designed by a
registered structural engineer.

a. a——Such designs shall carry the seal and signature of the registered engineer.
b. b——Such designs shall be reviewed and approved by LaRC SPE for Structure.

8.4.3.3 84.3:3-Skirting
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8.4.3.3.1 84.3.31Each portable structure shall have the area under the floor enclosed
with a skirt to prevent the accumulation of windblown debris and to prevent the space
from being used for storage.

8.4.3.3.1.1 a——Semi-trailers (such as compressed gas tube trailers) used
exclusively for storage shall also require skirting.

8.4.3.3.2 8:4.3.3.2-The skirting shall be of noncombustible material and without
openings.

8.4.3.3.2.1 a——The only exceptions shall be service access doors and screened
louvers installed for ventilation.

8.4.3.4 8434 Pedestrian and Handicapped Access

8.4.3.4.1 84.341-All walkways shall be constructed of weather resistant materials for
these-walkways used for temporary construction trailers.

8.4.3.4.1.1 a——Walkways shall be constructed of weather resistant lumber with a
permanent nonskid surface.

8.4.3.4.2 8.4.3.4.2-A means of egress from a portable structure that discharges
inteadjacent to a roadway or traffic-flew-areaor sidewalk shall be required. The means of
egress shall be crush and run, concrete, or other material approved by the LaRC AHJ.
Egress across grass is not acceptable.

8.4.3.4.3 8:4.3.4.3-Stairs with platforms and handrails shall be provided for each exterior
door as per NFPA 101. Exterior stairs, ramps, platforms, and walkways shall have a
permanent nonskid walking surface.

8.4.3.4.4 8.4.3.44-Ramps or wheelchair lifts shall be provided for portable structures
that are to be used by the physically handicapped unless otherwise authorized by the
SPE for Architecture.

8.4.3.44.1 a——Facilities provided for the physically handicapped shall be in
accordance with the Americans with Disabilities Act (ADA).

101.

8.4.3.5 8435 FElectrical

8.4.3.5.1 84.3.5:1-All electrical conductors and equipment shall be in accordance with
the latest edition of NFPA 70, National Electrical Code (NEC).
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a. a—NEC Article 305 (Temporary Wiring) shall not apply to any-wiring for trailers.
b. b——NEC Article 215 shall apply to ali-feeder circuits installed on-site.
c. e——Article 305-4(b) shall not apply.

8.4.3.5.2 8.4.3.5.2-Main service disconnects shall be located on the outside of the
portable structure and clearly identified.

8.4.3.5.3 8:4.3.5:3-All electrical wiring practices, equipment, and installation shall be

performed per NFPA 70, Standard-Practice-EngineeringSPE Electrical Manual, and approval
by the LARC SPE for Electrical.

8.4.3.6 8&4.3.6-Heating and Cooling Systems
8.4.3.6.1 84361 Installed heating and cooling equipment shall be listed or labeled.

8.4.3.6.1.1 a———Equipment shall be installed in accordance with its listed design
and appropriate standards.

8.4.3.6.2 8.4.3.6:2-Air duct and plenum materials shall be UL Class | or better.
8.4.3.6.3 8:4.3.6:3-Only fixed HVAC systems shall be permitted.

8.4.3.6.4 8.4.3.64-All HVAC systems, equipment, and installation shall comply with
NFPA 90A, International Mechanical Code (IMC), the Standard-PracticeSPE Engineering
Mechanical Manual, and approval by the LaRC SPE for Mechanical.

8.43.7 &437-Exits

8.4.3.7.1 843 71-All normally occupied portable structures shall have a minimum of
two exits remote from each other. Other egress arrangements shall be permitted as
specified by NFPA 101,. Life Safety Code. Exception: Small construction trailers as
approved by the LaRC AHJ.

8.4.3.7.2 8:4.3.7-2-The minimum width of any aisle serving to gain access to a corridor
or exit passageway shall be 3630 inches in the clear.

8.4.3.7.3 84.3-7.3-Passageways, aisles, and corridors, serving as access to a required
exit shall not be used for any purpose that could interfere with their intended use,
including storage of boxes, file cabinets, desks, or trash containers.

8.4.3.7.4 8.4.3.74-No door opening in the means of egress shall be less than 32 inches
in clear width.

8.4.3.7.5 84375 DeersDoor shall be arranged to be readily opened from the egress
side whenever the structure is occupied.
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8.4.3.7.6 84.3.76-Exits shall be marked by an approved internally-illuminated sign
readily visible from any direction of exit access.

8.4.3.8 &4.3.8-Emergency lighting

8.4.3.8.1 84.3.81-All portable structures shall have sufficient emergency lights to
illuminate exit paths. Exception: Small temporary construction trailers as approved by
LaRC AHJ.

84.39 8439 |l ocation of Portable Structures Inside Other Structures

8.4.3.9.1 84.3.9.1Fire and life safety requirements shall be determined by LaRC AHJ
on a case-by-case basis.

8.4.3.9.2 8:4.3.9.2-The location of portable structures shall not hinder safe movement of
personnel in the permanent facility nor violate the requirements of NFPA 101, Life
Safety Code.

8.4.3.10 8.4.3.10-Operation

8.4.3.10.1 843101 Flammable and/or combustible liquids shall comply with Section
8.2 of this document.

8.4.3.10.2 84.3.20.2 Cutting, welding, open flame, or grinding shall be in accordance
with Section 7.3 of this document.

8.4.3.10.3  84.3.10:3-Access for use of heavy firefighting equipment shall be provided
to the portable structure at the start of the project and is maintained until completion.

43844 844 —RESPONSIBILITIES

8.4.4.1 8441 FacilityCoordinaterFC and/or Facility-SafetyHeadFSH shall:

a. Ensure that practices delineated in this Section are followed.
b. Contact the LaRC AHJ prior to constructing or placing new portable structures.

8118.5 85——FIRE PROTECTION FOR STORAGE FACILITIES AND AREAS
851 851PURPOSE

8:5-1-1-This Section establishes the requirements for controlling the construction and use
of storage facilities at LaRC.

8.5.2 852-SCOPE

a. 8521 -This Section shall apply to all general storage facilities at LaRC.
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b. a— T his Section shall not apply to current storage facilities unless the use has
changed or the hazard in increased from its original approved usage.

8.5.3 853-REQUIREMENTS
8.5.3.1 8531 Construction

8.5.3.1.1 85:3.11-Storage facilities shall be constructed in accordance with the
applicable sections of the IBC and NFPA 101.

8.5.3.1.2 85.3.1.2-Storage facilities storing vital and important equipment or supplies
shall be located in noncombustible facilities protected with automatic sprinklers.

a. a——Sprinkler systems installed in facilities used for solid pile, bin box, shelf, or
palletized storage which is less than 12 feet in height shall be in accordance with
NFPA 13.

b. b——Sprinkler systems installed in facilities used for solid pile, bin box, shelf, or
palletized storage which is greater than 12 feet in height shall be in accordance
with NFPA 231, NFPA 231C, and the applicable sections ofin NFPA 13.

8.5.3.2 8532 Operation (All Storage areas and facilities)
8.5.3.2.1 85.3:21-Appropriate fire extinguishers shall be provided for storage facilities.

8.5.3.2.2 85.3.22-Good housekeeping, orderliness, and maintenance of equipment
shall be provided for storage facilities.

8.5.3.2.3 85.3.2.3-Storage facilities shall be posted as “No Smoking” areas.

8.5.3.2.4 85.3.24-Storage facilities shall not be used as working spaces, except as
approved by the LaRC AHJ.

8.5.3.2.5 853.25-Waste created by packing materials which are used in the storage
facility operations shall be removed from the storage facilities immediately after use or
stored in approved metal containers with lids.

8.56:3.2.88.5.3.2.6  85:3.26-The required minimum clear width of exits, aisles, and
passageways to a public way shall be maintained at all times as specified in NFPA 101.

8.5.3.2.6.1 8:5:3:27-All combustible waste shall be removed from the storage facility
after each work shift.
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8.6.3.2.98.5.3.2.7  Cutting, welding, open flame, or grinding shall not be performed in
storage facilities without an approved permit in accordance with Section 7.3 of this
document.

8.5.3.3 8&53.3-Yard/Outdoor Storage

8.5.3.3.1 85.3:31-Yard/Outdoor storage shall only be permitted in designated
locations.

8.5.3.3.1.1 a——The LaRC AHJ shall be notified prior to the establishment of new
yard/outdoor storage locations in order to evaluate the site for determination of
adequate protection and potential impact on the emergency evacuation of adjacent
facilities-+/fire department access—, as well as exposure hazard

8.5.3.3.2 85332 Clear aisles shall be maintained between the following per NFPA 1
and the International Fire Code (IFC).

a. Individual piles.
b. Piles and buildings-
c. Piles and boundary of yard/outdoor storage site.

8.5.3.3.3 85:3:3:3-All aisles widths shall be twice the pile height.
8.5.3.3.4 85.3.34-Yard/Outdoor storage locations shall be kept clear of rubbish (e.g.,

broken pallets, scrap paper, packing materials), vegetation, and any other unnecessary
combustible materials.

8.5.3.3.5 85335 Cutting, welding, or other operations involving the use of flame-,
heat-,or spark-producing tools shall not be performed within 50 feet of any yard/outdoor
storage area.

8.5.3.3.6 85.3:3.6-Portable heating devices shall not be used or located within
yard/outdoor storage areas.

8.5.3.3.7 85.3:37-Smoking shall not be permitted in yard/outdoor storage areas.

8.5.3.3.8 85.3.3.8-Tarpaulins or other covers used to protect the stored materials from
the weather shall be of fire retardant material.

8.5.3.3.9 85.3.3.9-Means of expediently notifying the LaRC Fire Department in case of
fire shall be provided at all yard/outdoor storage locations.

8.5.3.3.10 85.3:3.10-Portable fire extinguishers shall be provided at conspicuous,
accessible locations throughout all yard/outdoor storage.

8.5.3.3.11 853311 -Access to fire hydrants shall not be obstructed.
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8.5.3.3.12 85:3.3:12-Yard storage areas shall be inspected to ensure that storage
practices comply with the requirements of this Section.

8.5.4 &54-RESPONSIBILITIES

8.5.4.1 8541 Facility CoordinatorFC and/or Facility-Safety HeadF SH shall:

a. Ensure that practices delineated in this Section are followed.
b. Contact the LaRC AHJ prior to establishing new storage facilities=..

8.54.2 8542 1aRC AHJ shall evaluate locations as requested to be used as a
storage facility.

8.6 8641 FIRE PROTECTION FOR COMBUSTIBLE SOLIDS, METALS, AND
DUSTS

8.6.1 PURPOSE

This Section establishes the requirements for the use, storage, and handling of
combustible solids, metals, and dusts at LaRC.

618.6.2 862—SCOPE

8.6.21-This Section shall apply to the design, operations requirements, and personnel
responsibilities in locations where combustible solids, metals, and dusts are stored,
processed, or handled.

8.6-28.6.3 863 REQUIREMENTS
8.6.3.1 86.3:2-Design

8.6.3.1.1 86311 Facilities handling or storing combustible solids, metals, and dusts
shall be in accordance with the IBC, IFC, and applicable NFPA standards.

8.6.3.1.2 86.3::.2-When purchasing or designing glove boxes utilizingfor inert
environments to control thea hazard, a reserve supply of inert gas shall be provided and
available for emergency use.

8.6.3.1.2.1 a——1aRC AHJ and safety industrial hygienist (IH) shall approve all
glove boxes before purchase or use.
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8.6.3.2 8632 Operation

8.6.3.2.1 8:6:3.21-The appropriate extinguishing agents shall be used where
pyrophoric materials and combustible solids, metals, and dusts are processed, stored,
or handled.

Note: Most pyrophoric materials react violently with water, foam agents, halogenated
agents, and carbon dioxide gas. Some combustible metals cannot be extinguished
with water and require special extinguishing powders
(for Class D fires) or special inert gases.

8.6.3.2.2 85.3.2.2-Processes involving pyrophoric materials shall be performed in an
enclosed, oxygen free, oxygen deficient, or inert atmosphere that is moisture-controlled
(dry). Operations shall be approved by Safety IH.

8.6.3.2.3 86.3:23-Ordinary combustible materials, such as paper, wood, cartons, and
packing material, shall not be stored or allowed to accumulate near processes where
pyrophoric materials and combustible solids, metals, and dusts are handled.

8.6.3.2.4 8:6.3:24-Smoking and uncontrolled use of open flames shall be prohibited
where combustible solids, metals, and dusts are processed, stored or handled.

8.6.3.2.5 8:6.3.25NensparkingNon-sparking tools shall be used when handling
combustible metals dusts.

8.6.3.3 8s.33-Pyrophoric Materials

8.6.3.3.1 86.3.3.1-Plans for a designated pyrophoric materials storage area shall be
forwarded to the LaRC AHJ for approval.

8.6.3.3.2 86.3:3.2-Class D portable fire extinguishers shall be provided and located so
that the travel distance to an extinguisher shall be in accordance with NFPA 10.

8.6.3.3.3 8:6:3:3.3-Other combustible materials shall not be stored in the designated
pyrophoric materials storage area—:

a. a——This designated storage area shall be separated from storage of Class A
combustible materials by at least 30 feet.

b. b———Fire walls with a 2-hour rating shall be provided.

c. e&——Any opening in this wall shall be protected by listed, 1%--1/2-hour,
automatically closing fire doors.

&———The designated storage area shall be separated from combustible liquids storage

by at least 50 feet-
e.d. e——— or fire walls with a 4-hour rating shall be provided-
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f.e. £———Any opening in this wall shall be protected by listed, 3-hour, automatically
closing fire doors on both sides of the opening.

g-f. g———Appropriate secondary confinement shall be provided to prevent any spilled
liquids from entering the designated storage area.

h-g. h———Noncombustible materials in noncombustible containers on metal pallets
shall be permitted to be stored in the separation space.

8.6.3.3.4 8:6.3:34-Smoking and uncontrolled use of open flames shall be prohibited in
the pyrophoric materials storage area.

638.6.4 864 —RESPONSIBILITIES

8.6.4.1 8641 Facility-CoordinaterF C and/or Facility-SafetyHeadFSH shall:

a. Ensure that practices delineated in this Section are followed.

b. Contact the LaRC AHJ prior to establishing new pyrophoric materials and
combustible solids, metals, and dusts operations areas or modifying existing
pyrophoric materials and combustible solids, metals, and dusts operations areas.

8.7 8711 FIRE PROTECTION FOR CLEAN ROOMS

8.7.1 PURPOSE

This Section establishes the requirements for the construction and use of clean room
facilities at LaRC.

8+448.7.2 &72—SCOPE

8.7.21-This Section shall apply to all new clean room facilities, and those existing clean
rooms that undergo significant renovation at LaRC.

8728.7.3  &73—REQUIREMENTS

8.7.3.1 87231 Construction
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8.7.3.1.1 87311-NASA clean rooms shall be constructed and protected in accordance
with the appropriate provisions of NFPA 318 and FM Data Sheet 1-56 or as required by
LaRC AHJ.

8.7.3.1.2 87312 An automatic fire suppression shall be provided throughout facilities
containing clean rooms and clean zones.

a. a——Sprinklers shall be installed throughout all clean rooms regardless of

classification.
b. b——Sprinkler temperature rating within the clean room shall be 1552~ degrees
Fahrenheit.

c. e——Special consideration may be given for the installation of local application,
gaseous suppression systems to protect special hazards.

d. d——An FM-200 clean agent fire suppression system canmay be used with or in
lieu of sprinkler system per determination-by-LaRCthe discretion of the AHJ.

8.7.3.1.3 8+%3:1.3-Clean rooms shall be separated from adjacent occupancies by 1-hour
fire resistant construction or as otherwise required by LaRC AHJ.

a. a——Operations within facilities shall be arranged in separate zones according to
their clean room classification and in a manner compatible with operating
efficiency.

b. b——The cutoff construction shall have a fire resistance commensurate with both
the clean room and exposing area hazards and values.

c. &——Clean rooms shall be located to minimize external exposure from fires and
other hazards.

d. d——Floors over clean rooms shall be made watertight.

e. e——Fire retardant plastic panels-prone to producing large quantities of smoke shall
not be used in the construction of clean rooms.

f. ~ £——Noncombustible panels shall be used instead.

g. g——Benches and hoods shall be of noncombustible construction or protected with
automatic sprinklers.

8.7.3.1.4 87314 Portable tent enclosures utilized as clean rooms shall comply with the
following:

a. a——Automatic fire suppression system shall be required on interior if portable tent
enclosure impedes facility automatic fire suppression system.

b. b——Smoke detectors shall be added to enclosure and tied into facility fire alarm
system.

c. e——Tent shall be constructed of materials compliant flammability requirements of
NFPA 101.

d. d——Enclosures shall not be located within the facility such that it impedes the
facility egress system._Location must be approved by the AHJ.

e. e——Enclosures shall be approved by LaRC AHJ and Safety IH prior to purchase
and installation.
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8.7.3.1.5 873.15-High-efficiency particulate air (HEPA) filtration systems shall be
protected in accordance with Section 8.15 of this document. Clean room ventilating
ducts and equipment shall be constructed of noncombustible materials.

8.7.3.1.6 873.12.6-When situations occur that in the judgment of the LaRC AHJ,
conventional, prescriptive code requirements are not appropriate for a particular case,
the AHJ shall be empowered to fashion an alternative solution that affords a reasonable
level to safety to personnel and property and meet the spirit of this Section. This shall
include the use of clean fire suppression agent such as FM-200 or early detections
systems such as Very Early Smoke Detection Apparatus (VESDA:).

8-+338.7.3.2 8732 Operation

8.7.3.2.1 8+%3.21Fire extinguishers shall be provided for clean room facilities in
accordance with NFPA 10. Due to inherent difficulties entering and leaving clean
rooms, each clean room shall have their own 15-Ib. 2A:10B:C Halotron portable fire
extinguisher installed with 3-D signage above extinguisher location.

8.7.3.2.2 87.3.22-Good housekeeping, orderliness, and maintenance of equipment
shall be provided for clean room facilities.

8-7-3-23—-Combustible materials which are used in the-clean room facility operations
shall be removed from the clean room facilities-immediately after use, or
- a——Combustible materials-which-are-used-in-the-clean-room

facility-operations-shall-be-stored in approved metal containers with lids.

8.7.3.24 874 The required minimum clear width of exits, aisles, and

passageways to an exit shall be maintained at all times as specified in NFPA 101.

8+438.7.4 RESPONSIBILITIES

8.74.1 8741 Facility CoordinatorFC and/or Facility-Safety-HeadF SH shall ensure that
practicesrequirements delineated in this Section are followed.

8.74.2 874.2The LaRC AHJ shall evaluate clean rooms in accordance with this
Section as requested.

8.7.4.3 8743-COD shall ensure that all new clean room facilities or modifications to
existing facilities meet the requirements of this Section._All plans and specifications for
clean rooms shall be submitted to AHJ for review and approval prior to the letting of
contracts or start of work.
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8.8 FIRE PROTECTION FOR AIRCRAFT HANGARS

8.8.1 PURPOSE

This Section establishes the requirements for the construction and use of aircraft
hangar facilities at LaRC.

8-18.8.2 882 —-SCOPE

8.8.2.1-This Section shall apply to all aircraft hangar facilities at LaRC.
8.8.28.8.3 883 REQUIREMENTS
8.8.3.1 8831 General

8:8:3.1-1-NASA aircraft hangars shall be constructed and protected in accordance with
the provisions of NFPA 409 and FM Data Sheets 7-93 and 7-93N-ex.

8.8.3.2 8.83.2 Protection Systems
8.8.3.2.1 8.:8.3.21-New hangars shall be protected by one of the following methods:

a. Overhead, foam-water deluge systems, utilizing aqueous film forming foam
(AFFF), and-designedas specified in accordance with NFPA 409.

b. Overhead foam-water wet pipe sprinkler systems and AFFF monitor nozzles.

c. Designed utilizing performance-based solution, with appropriate fire modeling
justifying solution as required by NFPA. Acceptance of any performance-based
solution rest solely with the AHJ.

8.8.3.3 8233 Construction

8.8.3.3.1 8:8.3.:3.1-New aircraft hangars shall be of protected noncombustible
construction with all principal supporting members protected by gypsum panels
sufficient to achieve at least a 1-hour fire resistance rating.

8.8.3.3.2 8.8.3.3.2-New aircraft ramps used for fueling operations shall be designed in
accordance with NFPA 415.

8.8.3.4 &2834 Draft Curtains

8.8.3:4-1-Draft curtains shall be provided in accordance with the guidelines contained in
NFPA 204M. The distance between curtains boards shall not exceed 100 feet.

8.8.3.5 8235 Operation
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8.8.3.5.1 8.8.3.5.1-Appropriate fire extinguishers shall be provided for aircraft hangar
facilities.

8.8.3.5.2 8.8.3.5.2-Good housekeeping, orderliness, and maintenance of equipment
shall be provided for aircraft hangar facilities.

8.8.3.5.3 88:35:3-Aircraft hangar facilities shall be posted as “No Smoking” areas.
8.8.3.54 838354 -Combustible and flammable materials and liquids which may be
used in the aircraft hangar facility operations shall be limited in quantity to the minimum
amount necessary to perform operations for one day or shift.

8.8.3.5.4.1 a-Flammable and combustible materials and liquids shall be removed from
the aircraft hangar facilities immediately after use or shall be stored in approved

flammable liquid storage leckerscabinets.

8.8.3.5.5 The required minimum clear width of exits, aisles, and passageways to a

public way shall be maintained at all times as specified in NFPA 101.

8.8.3.5.78.8.3.5.6  8.8:3.5.6-Aircraft fuel servicing operations shall be in accordance
with NFPA 407.

8.8.3.5.88.8.3.5.7 88357 Aircraft maintenance operations shall be in accordance
with NFPA 410.

8.8.3.56:98.8.3.5.8  8.8:3.5:8-Cutting, welding, open flame, or grinding shall not be
performed in aircraft hangar facilities without an approved permit in accordance with
Section 7.3 of this document.

8.8-3:56-108.8.3.5.9 8.8:3.5.9-Waste storage shall not be located within the hangar and
shall be disposed of in an approved location outside._This requirement supersedes all
environmental regulations calling for waste to be stored indoors in proximity to where it

is generated.

8.8.3.5:.118.8.3.5.108.8:3.5:210-All electrical systems / equipment (including computers,

battery chargers, extension cords, cell phones) within 18 inches of the floor and within
the classified bubble around the aircraft shall either be UL-Listed as explosion proof or
intrinsically safe.

838.84 884 —RESPONSIBILITIES

8.8.4.1 8.8.4.1 Facility CoordinatorF C and/or Facility-Safety HeadF SH shall ensure that

practices delineated in this Section are followed.
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8.8.4.2 8384.2-LaRC AHJ shall evaluate aircraft hangars in accordance with this
Section as requested.

8.8.4.3 8.8.4.3-COD shall ensure that all new aircraft hangar facilities or modifications to
existing facilities meet the requirements of this Section.
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8.9 FIRE PROTECTION FOR FLIGHT SIMULATORS

8.9.1 PURPOSE

This Section establishes the requirements for the construction and use of flight
simulator facilities at LaRC.

918.9.2 892 -SCOPE

8.9.2.1-This Section shall apply to all new flight simulator facilities; and_to existing flight
simulator facilities undergoing significant rerevation-
. Existing fliaht simul | . ianifi : hall

complyrenovations and compliance with these-requirements to the extent practicable.

8.928.9.3 893 REQUIREMENTS
8.9.3.1 8931 Construction and Protection

8.9.3.1.1 89311 NASA flight simulators shall be constructed and protected in
accordance with the appropriate provisions of FM Data Sheet 7-3.

8.9.3.1.2 89.3.12-Facilities and rooms containing flight simulators as well as the
training modules shall be constructed of noncombustible materials.

8.9.3.1.3 8.9.3:1.3-Fhe-Hydraulic fluid pumps and reservoirs shall be separated from
other portions of the simulator facility by a minimum 1-hour fire resistant construction.

8.9.3.1.4  8.9.3.1.4 Thetraining-meduleTraining modules for new simulators shall be
protected by an approved automatic total-flooding fire extinguishing system to protect
the cockpit, beneath the floor, behind the-instrument panels, and inside the electronic
switchgear and electronic data processing cabinets:.

8.9.3.1.5 8.9.3.15 Actuation of the extinguishing system shall be deneaccomplished by
ionization-type smoke detectors or aspirating-type smoke detection system.

8.9.3.1.6 8.9:3.1.6-Electronic data processing equipment shall be in accordance with
Section 8.10 of this document-

8.9.3.1.7 89317 TheHydraulic pump and storage facilityies shall be protected by
automatic sprinklers over the hydraulic fluid pump room and storage facility_in
accordance with FM Data Sheet 7-3 and NFPA 13.

8.9.3.1.8 8.9.3.1.8-The-Simulator system room and facility shall be protected with
automatic sprinklers throughout all areas where there is combustible material o¢
[construction or where hydraulic fluids are usedpresent.
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8.9.3.1.9 8.9.3.1.9-HEPA filtration systems shall be protected in accordance with
Section 8.15 of this document.

8.9.3.1.10 8:.9.3.1.10-A complete fire detection and evacuation alarm system shall be
provided in facilities containing flight simulators.

8.9.3.1.10.1 a——When various levels of detection are used, the signaling system
shall be arranged to sound at a constantly attended location (control room).

8.9.3.1.11 8.9.3.1.12 When situations occur that in the judgment of AHJ, conventional
prescriptive code requirements are not appropriate for a particular case, the AHJ shall
be empowered to fashion an alternative solution that affords a reasonable level of safety
to personnel and property and meet the spirit of this Section. This may include the use
of clean fire suppression agent such as FM-200 or early detection systems such as
VESDA.

8.9.3.2 8932 Operation

8.9.3.2.1 8.9.3.21-Appropriate fire extinguishers shall be provided for flight simulator
facilities in accordance with NFPA 10.

8.9.3.2.2 8.9.3.2.2-Good housekeeping, orderliness, and maintenance of equipment
shall be provided for flight simulator facilities.

8.9.3.2.3 8.9.3.2.3-Combustible materials which are used in the flight simulator facility
operations shall be removed from the flight simulator facilities immediately after use.

8.9.3.2.4 The required minimum clear width of exits, aisles, and passageways to a
public way shall be maintained at all times as specified in NFPA 101.

8.9.3.2.5 894 Where a special protocol has been developed and implemented for

the emergency evacuation of simulator while on cockpit motion bay, strict adherence to
protocol is mandatory.

8.9.28.9.4 RESPONSIBILITIES

8.9.4.1 8941 Facility CoordinatorFC and/or Facility-Safety-HeadF SH shall ensure that

practices delineated in this Section are followed.

8.9.4.2 894.2The LaRC AHJ shall evaluate flight simulators in accordance with this
Section when requested.
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8.9.4.3 894.3-COD shall ensure that all new flight simulator facilities or modifications
to existing facilities meet the requirements of this Section_and include AHJ in all matters
relating to said activities.

§10—HREPROFECHONFOR COMPUTFERFACHAHES

8§101PURPOSE

8.10 816+1-FIRE PROTECTION FOR COMPUTER FACILITIES

8.10.1 PURPOSE

This Section establishes the requirements for the installation and use of computer
facilities at LaRC.

8-10-18.10.2 8162-SCOPE

8.10.2.1  8:10.2.1-This Section shall apply to computer facilities which meet one or
more of the following conditions:

a. Designated as vital to the NASA mission.
b. Installations deemed “essential electronic equipment” by LaRC AHJ.
c. Valued at $1-millien1M or more.

8-10.2.38.10.2.2  8106.22-When situations occur that in the judgment of the AHJ,
conventional prescriptive code requirements are not appropriate for a particular case,
the AHJ shall be empowered to fashion an alternative solution that affords a reasonable
level of safety to personnel and property and meet the spirit of this Section. This may
include the use of clean fire suppression agent such as FM-200, early detection
systems such as VESDA, or use of fire and smoke barriers.

8.10.28.10.3 81403 -REQUIREMENTS
8.10.3.1 81631 Construction

8.10.3.1.1 8:10.3.1.1-All new computer facilities shall meet the minimum constructions
requirements.

8.10.3.1.2 810.3.1.2-All new computer facilities shall comply with NFPA 75 and NASA
STD 8719.11, Section 703, except as modified herein.

8.10.3.1.3 8:108.3.1.3-Fire Department access shall comply with NFPA, IFC, Section 4.4,
and any LaRC AHJ requirements.
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8.10.3.2 81032 Operation

8.10.3.2.1 810.3.21-Employees who normally work in computer facilities shall be
familiar with the fire protection systems in their work area.

8.10.3.2.2 The required minimum clear width of exits, aisles, and passageways to a

public way shall be maintained at all times as specified in NFPA 101.

8-10.3.2.48.10.3.2.38:20.3.2.3-All security entry locks and access control equipment shall
fully comply with NFPA 101 requirements and receive approval fermfrom the LaRC AHJ
prior to installation.

8.10.3.2.68.10.3.2.4 8.10:3.2.4-Penetrations through fire walls and areas underneath
raised floors shall be maintained in accordance with NFPA 75. (Fire walls shall not be
penetrated without prior approval by LaRC AHJ and cable located under raised floor
shall be plenum-rated) or enclosed in conduit).

8-10.38.10.4 8164-RESPONSIBILITIES

8.10.4.1 81041 Facility CoordinaterFC and/or Facility-Safety-HeadF SH shall ensure that

practices delineated in this Section are followed and shall contact the LaRC AHJ prior to
establishing new computer facilities or modifying existing computer facilities.

8.10.4.2 8:10.4.2 Facility CoordinatorFC and/or Facility-Safety-HeadFSH shall ensure the

areathat areas under the-raised flesrshall-befloors are inspected annually to aenssure that
no combustibles have accumulated or non-approved cables have been installed.

8.10.4.3 8104.2The LaRC AHJ shall evaluate locations as+eguested-to be used as
computer facilities and modifications to existing computer facilities_as requested.

&1—HREPROTFECHONFFOR-ANECHOIC CHAMBERS
8111 PURPOSE

8.11 FIRE PROTECTION FOR ANECHOIC CHAMBERS

8.11.1 PURPOSE

This Section establishes the requirements for the construction and use of anechoic
chamber facilities at LaRC.
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8-4118.11.2 8112-SCOPE

8.11.2.1 81121 This Section shall apply to all new anechoic chamber facilities, and
those undergoing significant renovation at LaRC.

8.11.2.2  a-Existing anechoic chamber facilities not undergoing renovation shall
comply with the requirements listed below to the extent practicable.

8-11.28.11.3 8113 REQUIREMENTS
8.11.3.1 821131 General

8.11.3.1.1 811311 No single protection approach is appropriate for all anechoic
chambers. Because of the range of chamber sizes, purposes, contents, sensitivities
and locations, specificcustomized protection solutions must be employed to meet the
criteria of NASA STD 8719.11.

8.11.3.1.2 8:113.1.2-Anechoic chambers shall be constructed and protected in
accordance with the appropriate provisions of NASA STD 8719.11 and FM Data Sheets
1-53, 110-53S.1, and 1-53S.2, except as amended herein.

requirements are not appropriate for a particular case, the AHJ shall be empowered to
fashion an alternative solution that affords a reasonable level of safety to personnel and

property and meet the spirit of this Section. This may include the use of clean fire
suppression agent such as FM-200 or early detection systems such as VESDA.

8.11.3.2 &.11.3.2 Construction

8.11.3.2.1 811321 Control rooms shall be separated from the chamber by partitions
having a fire resistance rating of 1 hour or higher as required by the LaRC AHJ.

8.11.3.2.2 8:11.3.2.2-Vision panels shall be-ne-mere-than1296not exceed 1,296 square
inches and-shall-be-wired-glass-in steelframesarea.

8.11.3.2.3 8:11.3.2.3-Air conditioning systems or other chamber ducting shall be
independent of main facility HVAC systems.

8.11.3.2.4 811324 All new anechoic chamber foam materials shall meet the fire
retardant criteria specified by FM 1-53.
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8.11.3.2.5 8:11.3.25-Non-compliant foam in existing chambers with shall be eliminated
wherever possible.

8.11.3.2.6 8:11.3.26-Areas such as control rooms, concealed ceiling spaces, subfloor
areas, and below pedestals shall be protected with automatic fire suppression if

combustibles are present. Said-suppression-shal-be-consistent-with-fire-suppression-ofthe
chamber

8.11.3.2.7 8113.27-Electrical equipment in the chamber shall be arranged as follows:

a. Power supplies shall be in conduit.

b.  Outlets shall have watertight-type covers installed so that the spring-loaded cover
is on the top when the outlet is in use.

c. Control cables shall have abrasion resistant, nonflammable insulation and screw-
on or bayonet twist lock connectors.

d. A main disconnect shall be located outside of chamber and accessible to
emergency responders._Disconnect to be plainly labeled.

e. Portable lighting shall be listed for use and have mechanical guards over bulbs.

f.  Where electrically classified areas exist, electrical equipment in those areas shall
be listed for classification.

8.11.3.2.8 8:11.3.2.8-If anechoic chambers are located in stories above other water
damageable occupancies, their floors shall be watertight and built with curbs to protect

against any penetration-at-the-wallsleakage.

8.11.3.2.9 8113.2.9-Floor drainage shall be incorporated into the design of new

chambers as follows:

a. The drain outlets shall be arranged to drain to safe locations where other property
will not be exposed to water damage.

b. The drainage system shall be designed with sufficient capacity to safely dispose of
the sprinkler and hose stream water discharged during a fire_ event.

8.11.3.2.10 811.3.210-Anechoic chambers shall be protected by a complete automatic
sprinkler system.

Exception: Other types of automatic fire suppression suitable for the hazard may be
permitted as deemed appropriate by LaRC AHJ.

8.11.3.2.11 8113212 The use of RF shielding gaskets in sprinkler systems shall be
limited to those types that pose no obstruction to the waterway. If any portion of the
gasket shall-protrudeprotrudes into the pipe interior, the resulting friction loss sheualdl be
establisheddetermined and taken into account in the hydraulic calculations.

8.11.3.2.12 811.3.2.13-The sprinkler system water supply serving the anechoic
chamber shall be designed in accordance with Table 8.1 and isbe controlled by a
separate indicating-type control valve with tamper switch.
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8.11.3.2.13 811.3.214-HEPA filtration systems shall be in accordance with Section
8.15 of this document.

8.11.3.2.14 8113215 A complete smoke detection system shall be provided in
facilities containing anechoic chambers.
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811.3.2.16 Table 8.1, Sprinklersfor-Anechoic Chambers — Sprinkler System Water Supply

SMOOTH
SURFACES

GEOMETRIC SHAPES

(Pyramids)

Protection

Up to 10
in. thick
(250 mm)

Over 10in.
thick
(250 mm)

Up to 6in.
thick
(150 mm)

6to 12in.
thick
(300 mm)

Over 12in.
thick
(300 mm)

Automatic Sprinklers: X X
100-ft2 coverage, 10-ft max.
spacing, 212°F, standard sprinkler
heads, 1/2-in. extra hazard piping,
0.30-gpm/ft? (12-I/min/m?) average
density (Note 2)

Automatic Sprinklers: X X
50-ft2 coverage, 8-ft max. spacing, (Note 3)
212°F, standard sprinkler heads,
1/2-in. extra hazard piping,
0.60-gpm/ft2 (25-/min/m2) average
density (Note 2)

Automatic Sprinklers: X
40-ft2 coverage, 7-ft max. spacing, (Note 3)
212°F, standard sprinkler heads,
1/2-in. extra hazard piping,
0.60-gpm/ft? (25-/min/m?) average
density (Note 2)

Side Wall Automatic Sprinklers (not X X X
over 7-ft spacing) (Note 4) (Note 4) | (Notes 3,5)

Side Wall Automatic Sprinklers (not X X
over 5-ft spacing) (Notes 3, 5) | (Notes 3, 5)

NOTES

1. Adapted from Factory Mutual Loss Prevention Data Sheets.

2. For chambers under 2000 ft? (186 m?) of floor area, the average density is for all heads. For
chambers over 2000 ft?, average density is for 3/4 of the sprinklers.

3. Sprinklers are located 1/3 the length of the pyramid from its base.

4. Required for walls over 15 ft (5 m) high and installed at approximately 15-ft vertical intervals.

5. Intermediate row required for walls over 15 ft high.

8.11.3.3 81133 General Safeguards

8.11.3.3.1 811.3.3.1-All equipment with fans shall have shields and screens installed to
ensure free flow of inlet and outlet air.

8.11.3.3.1.1 a———No exposed electrical terminals of any kind shall be permitted on
any equipment.

8.11.3.3.2 811.3.3.2 Wiring in the chamber shall be repaired only by qualified
personnel.
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8.11.3.3.3 8:11.3.3.3-Fire extinguishers type-and-capacity-shall be provided near the
chamber door._Type and capacity will be determined by the AHJ.

8.11.3.3.4 8.11.3.34-If the control room isin unoccupied, the following criteria shall be
met if there is no suppression/detection system in the chamber.

a. a-No equipment shall be left operating or energized in the chamber while the
control room is unattended.

b. b-At the close of business each day, all exterior doors to the chamber shall be
closed.

c. ¢-Atthe close of business each day, main power to the chamber shall be turned off
and secured.

8.11.3.3.5 811.3.3.5-Flammable or combustible liquids shall not be permitted inside
the chamber unless approved by the LaRC Fire Chief.

8.11.3.3.6 811.3.356-Welding operations shall comply with Section 7.3 of this
document.

8.11.3.3.7 811337 High-intensity flood lamps shall be used only with the approval of
the LaRC Fire Chief.

8.11.3.3.8  811.3.3.8-Fire protection equipment shall be inspected and maintained as
required in Section 5.6 of this document.

. icul : 0 :
8.11.3.3.8.1 Comply with the following:

a. The protection equipment shall be arranged so that it can be adequately tested
every 6 months by simulating emergency mode conditions.

b.  Where protection systems useutilize telescoping “bayonet’-style sprinkler
assemblies, they shall be moved through their full travel distance annually.

8.11.3.3.9 811.3:3.9-All employees having access to the chamber shall receive basic
instruction in the general operation of the fire protection system, including the
adversefunction and consequences of using manual pulls or abort switches.

8.11.3.3.10 811.3:.3.10-The required minimum clear width of exits, aisles, and
passageways to a public way shall be maintained at all times as specified in NFPA 101.

84138.11.4 8114 -RESPONSIBILITIES

8.11.4.1 81141 Facility CoordinatorF C and/or Facility-Safety HeadF SH shall ensure that
practices delineated in this Section are followed.

8.11.4.2 81142 | aRC AHJ shall evaluate anechoic chambers in accordance with this
Section as requested.
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8.11.4.3 81143 COD shall ensure that all new anechoic chamber facilities or
modifications to existing facilities meet the requirements of this Section-_and that all
plans and specifications be reviewed and approved by the AHJ

8.12 81211 FIRE PROTECTIN FOR TEMPORARY ENCLOSURES AND
MEMBRANE STRUCTURES

8.12.1 PURPOSE

This Section establishes the requirements for the installation and use of temporary
enclosures and membrane structures at LaRC.

8142.18.12.2 8122-SCOPE

a. 821221 This Section shall apply to all temporary and rigid frame membrane
enclosures at LaRC and includes requirements and personnel responsibilities for
fire protection.

b. a——The scope of this Section alse-shall also require compliance with the

applicable sections of National-Fire-Protection-Asseciation{NFPA) 241.
8123 REQUIREMENTS

8.12.3 81231 REQUIREMENTS

8.12.3.1 Temporary enclosures erected within or areundin proximity to a facility shall not
be structurally supported by piping arrangements designed for automatic sprinkler
systems and other fire protection equipment.

8.12.3.2 812.3.2-Temporary enclosures shall be provided with adequate temporary fire
protection systems and/or portable fire extinguishers, as determined and approved by
the LaRC Fire Chief.

a. a——Fire protection systems installed in temporary enclosures shall comply with
theall applicable NFPA standards.

b. b——Temporary enclosures shall require LaRC Fire Department inspections in
accordance with Section 10.7 of this document.

8.12.3.3 8:12:3:3-Only noncombustible supports and panels, flame resistant tarpaulins,

or approved materials of equivalent fire retardant characteristics shall be used for
construction of temporary enclosures.
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a. a——Wood materials purchased for use in-safetyrelated-areas-at LaRC shall be
designated as fire retardant, pressure-treated lumber suitable for exterior use.

b. b——All wood materials shall comply with the requirements for flame spread of 25
or less, with no evidence of significant progressive combustion when tested for a
30-minute period under the standard test method for fire hazard classification of
building materials (ASTM E 84) and with no increase in the listed classification
when subjected to the UL standard rain test (ASTM D 2898).

e——Each piece of wood shall permanently bear the mark of any accredited testing

agency.

d.c. ——)-Alternate markings shal-beare acceptable, if approved by the LaRC AHJ.

e.d. d——The purchase of lumber not meeting the requirements specified above shall
be preapproved by the LaRC AHJ.

f.e. e——The end use, location to be used, and justification for not using-fire retardant,
pressure-treated lumber shall be presented to the LaRC AHJ for review and
approval before purchase of the lumber.

g-f. £——Exemptions shall be granted by exception rather than by rule.

g. 812.34-Above requirements do not apply to the use of insignificant amounts of
combustible decorative trim such as wood moldings.

8.12.3.4 All plastic films and fabrics for general use shall be of the flame-retardant type
meeting or exceeding the flameresistantflammability requirements of NFPA 701.

8.12.3.5 8:12.3.5-The material specified for the shell of a membrane structure shall
pass the NFPA 701 large-scale test.

a. a——The material specified for the shell of a membrane structure shall meet the
requirements of the ASTM E 84-89a (maximum flame spread 25/maximum smoke
development 450).

b. b——The material specified for the shell of a membrane structure shall be
submitted to a third-party, independent testing laboratory for evaluation.

c. e&——The test results shall be submitted to the LaRC AHJ for review and autherity-
approval.

d. d&——The material specified for the shell of a membrane structure shall be tested
and evaluated, in accordance with NFPA 701, which outlines accelerated dry
cleaning, laundering, and water leaching test protocols to determine the adequacy
of fire retardant and ultraviolet protection to hold up over a period of time when
exposed to weather.

8.12.3.6 812.3:6-The use of temporary equipment or structures may be approved for
up to 6 months.

a. a——Users may apply for one 6-month extension.
b. b——Temporary equipment or structures shall not exceed 1 year.
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c. e——Temporary equipment or structures in use or remaining at the Center for over
one year shall be brought up to code as a permanent facility, or either removed
from LaRC.

8.12.3.7 812.3.7-All enclosing material shall be fastened securely so it cannot be blown
against heaters or other sources of ignition.

8.12.3.7.1 a——Temporary enclosures, trailers, sheds, security barricades, and
other facilities, when located within a structure or within 30 feet of a structure, shall be of
noncombustible construction.

8.12.3.8 8:12.3.8-All construction/operation electrical wiring and equipment for light,
heat, or power supplies shall be in accordance with the applicable sections of NFPA 70.

8.12.3.9 812.3.9-Flammable and/or combustible liquids shall be kept to an absolute
minimum.

a. a-Flammable and/or combustible liquids shall be stored in-and dispensed from UL
listed or FM approved steel safety cans.

b. b-Flammable and/or combustible liquid-soaked clothes, rags, or waste shall be
stored in UL listed or FM approved steel safety containers.

8.12.3.10 8:12.3:10-Combustible waste materials which are used in the enclosure
operations (e.g., rags, paper products) shall be removed from the enclosure
immediately after use, or:

a. a——Combustible waste materials which are used in the enclosure operations shall
be stored in approved metal containers with lids in place.

b. b——All combustible waste shall be removed from the enclosure after each work
shift.

8.12.3.11 812311 -The required minimum clear width of exits, aisles, and
passageways to a public way shall be maintained at all times as specified in NFPA 101
and 29 CFR 1926.

8.12.3.12 812312 Cutting, welding, open flame, or grinding shall not be performed in

enclosures without an approved Hot Work permit in accordance with Section 7.3 of this
document.

8.12.3.13 8:12.3.13-Access for use of heavy firefighting equipment shall be provided to
the temporary enclosure or job site at the start of the project and maintained until
completion.

8.12.4 8124 —RESPONSIBILITIES
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8.12.4.1 81241 Facility Coordinator-and/orFacility-Safety Head-orFC and/or FSH and COD

shall ensure that practices delineated in this section are followed and contact the LaRC
AHJ prior to establishing new temporary enclosures.

8.12.4.2 812421 aRC AHJ shall, when requested, evaluate locations requested to be
used as a temporary enclosure.

When situations occur that in the judgment of the AHJ, conventional prescriptive code
requirements are not appropriate for a particular case, the AHJ shall be empowered to

fashion an alternative solution that affords a reasonable level of safetx to personnel
nd Qrogertv and meet the spirit of this Sectlon - j

8131 PURPOSE

8.12.4.3 81311

8.13 FIRE PROTECTION FOR VITAL RECORDS STORAGE

8.13.1 PURPOSE

8.13.1.1  This Section establishes the requirements for the construction and use of
new record storage facilities and those undergoing significant renovation, including
record vaults flle rooms, archlves and records centers at LaRC —'Fhrsseeuendeewet

8.13.1.2 8132 This Section does not address requirements that may be part of a
security program needed to prohibit forcible entry.

8-13:18.13.2 SCOPE

8-13.21-This Section shall apply to the collection of vital records in record storage
facilities/areas at LaRC.

8.13.28.13.3 81433 -REQUIREMENTS
8.13.3.1 81331 Construction

8.13.3.1.1 813.3.1.1-Record storage facilities/areas shall be constructed in accordance
with the applicable sections of NFPA 232.
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8.13.3.1.2 a-Record storage vaults and file rooms exceeding 50,000 cubic feet; and all
archives and records centers; shall be in accordance with NFPA 232.

8.13.3.1.3 813:3-1:2-Record storage facilities which store vital and important records
shall be located in noncombustible facilities protected throughout with automatic
sprinklers.

8.13.3.1.4 a-Areas that provide storage of vital and important records shall be
equipped with approved smoke detection systems.

8.13.3.2 81332 Operation

8.13.3.2.1 843.3.21 Vital and important records (as defined by NFPA 232) shall be
protected against fire.

8.13.3.2.2 8.13.3.2.2-Records that can be reproduced shall be duplicated and stored
away from the originals (separate fire area or facility) so they will not be subject to the
same fire incident.

8.13.3.2.3 8:13.3.2.3-Per NFPA 10 fire extinguishers shall be provided for record
storage facilities.

8.13.3.2.4 8:13.3.24-Good housekeeping, orderliness, and maintenance of equipment
shall be provided for record storage facilities.

8.13.3.2.5 8:13.3.25-Record storage facilities shall be posted as “No Smoking” areas.
8.13.3.2.6 8:13.3.2.6-Record storage facilities shall not be used as working spaces.
8.13.3.2.7 8:13.3.27-Combustible materials which are used in the record storage facility
operations (e.g., files, films, paper products) shall be removed from the record storage
facility immediately after use, or transported and stored in approved metal containers

with lids.

8.13.3.2.7.1 a———All combustibles waste shall be removed from the record storage
facility after each work shift.

8.13.3.2.8 The required minimum clear width of exits, aisles, and passageways to a
public way shall be maintained at all times as specified in NFPA 101.

+8-38



New effective date LPR 1710.11 D

81433-21408.13.3.2.9 8.13.3.2.9-Cutting, welding, open flame, or grinding shall not
be performed in record storage facilities without an approved permit in accordance with
Section 7.3 of this document.

8.14 81411 FIRE PROTECTION FOR OVENS, FURNACES, AND

ENVIRONMENTAL CHAMBERS

8.14.1 PURPOSE

This Section establishes the fire protection requirements for the installation and use of
ovens, furnaces, and environmental chambers at LaRC.

8-14-18.14.2 8142-SCOPE

8:14.2.1-This Section shall apply to the design, operational requirements, and personnel
responsibilities for ovens, furnaces, and environmental chambers creating-fire-protection
issues-at LaRC.

8.14.28.14.3 8143 REQUIREMENTS
8.14.3.1 81431 Design

8.14.3.1.1 814311 Before new equipment is installed or existing equipment is
modified or relocated, complete plans, sequence of operations, and specifications shall
be submitted to the LaRC AHJ for approval.

a. a———Plans shall be drawn and show all essential details as to location,
construction, ventilation, piping, and electrical safety equipment.

b. b———Alist of all combustion control and safety equipment, including
manufacturer and type/model number, shall be included.

c. e———Wiring diagrams and sequence of operations for all safety controls shall
be provided.

d. d&———Allwiring in and around ovens, furnaces, and environmental chambers
shall be in accordance with NFPA 70.

8.14.3.1.2 814.312-Ovens, furnaces, and environmental chambers shall be located
with consideration given to the possibility of fire resulting from overheating, quench
tanks, ignition of hydraulic oil, overheating of material in the equipment, or the escape of
fuel and to the possibility of facility damage and personal injury resulting from an
explosion.
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8.14.3.1.2.1 a———0vens, furnaces, and environmental chambers shall be located and
erected so that the facility structural members will not be adversely affected by the
maximum anticipated temperatures.

8.14.3.1.3 814.313-Ovens, furnaces, and environmental chambers that may contain
flammable liquids, vapors, or gases shall be equipped with an unobstructed relief vent
for freely relieving internal explosions.

8.14.3.1.4 814314 Emergency shutoff valves shall be provided to permit turning off
fuel in an emergency and are located so that fires and explosions in the ovens,
furnaces, and environmental chambers will not prevent access to these valves.

8.14.3.1.5 814315 Fuelfired ovens, furnaces, and environmental chambers shall be
provided with all safety devices in accordance with established safe practices.

8.14.3.1.6  814.3.16-Ovens, furnaces, and environmental chambers containing or
processing sufficient combustible materials to sustain a fire shall be equipped with
automatic sprinklers, as required by the LaRC AHJ.

8.14.3.1.6.1 a——When oven, furnace, or environmental chamber temperatures are
over 4652F degrees Fahrenheit or when a flash fire condition may exist, an open
sprinkler system, supplied by an approved deluge valve equipped with a hand-pull for
manual operation and controlled by heat-actuated devices, may be recommended
within the equipment.

8.14.3.2 81432 Operation

8.14.3.2.1 814.3.21-Operational and maintenance procedures shall be developed for
each oven, furnace, and environmental chamber and include:

Entry requirements:

Maintenance checklist:

Cleaning requirements:

Combustible loading and usage limits-

co oo

8.14.3.2.2 814.3.23-Portable fire extinguishers shall be provided for the appropriate
hazards as per NFPA 10.

8.14.3.2.3  814.3.24-Accumulation of combustible materials such as cartons, papers,
and packaging materials shall be prohibited in and around ovens, furnaces, and
environmental chambers.

8.14.3.2.4 The required minimum clear width of exits, aisles, and passageways to a
public way shall be maintained at all times as specified in NFPA 101.
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843324843324 When situations occur that in the judgment of the AHJ,

conventional prescriptive code requirements are not appropriate for a particular case,
the AHJ shall be empowered to fashion an alternative solution that affords a reasonable

8-14.58.14.4 8144 -RESPONSIBILITIES

8.14.4.1 81441 Facility CoordinaterFC and/or Facility-Safety-HeadF SH shall ensure that

practices delineated in this Section are followed and contact the LaRC AHJ prior to
installation of new ovens, furnaces, and environmental chambers or modification of
existing ovens, furnaces, and environmental chambers.

8.14.4.2 814421 aRC AHJ shall:

a. Evaluate and approve the purchase and installation of ovens, furnaces, and
environmental chambers and modifications to existing ovens, furnaces, and
environmental chambers.

b.  Verify that SFAB Head and required SPE have reviewed the installation before
signing approval.

8.14.4.3 8.14.4.3-COD shall ensure that the design requirements delineated in this
Section are followed.

8.14.4.4 81444 Operators/Employees shall follow the operational requirements
delineated in this Section.

&15—HREPROTFECHONFORHERPAHLTER SYSTEMS

&151PURPOSE

8.15 81511 FIRE PROTECTION FOR HEPA FILTER SYSTEMS

8.15.1 PURPOSE
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This Section estabh i i i iency
{HEPA)shall apply to new permanent HEPA fllters and equment at LaRC- as WeII as
change outs made to permanent systems.

8-145-18.15.2 &152-SCOPE

8:15.2.1-This Section shall apply to the installation and use of new permanent HEPA
filters and equipment at LaRC, as well as, change outs made to permanent systems.
These requirements do not apply to portable HEPA filtration systems used on a
temporary basis.

8.15.28.15.3 8153 - REQUIREMENTS
8.15.3.1 841531 Atmosphere Filtration

8.15.3.1.1 8&15.3.11-Air and inert gas shall enter each ventilated area through at least
one fire resistant HEPA filter.

8.15.3.1.2 815.3.1.2-Air and inert gas shall be discharged through at least one fire
resistant pre-filter and one fire resistant HEPA filter to exhaust ductwork leading to a
final filter system.

8.15.3.2 81532 Ventilation System Fire Protection

8.15.3.2.1 8:15.3.21-The ventilation system shall be designed to withstand any credible
fire or explosion.

a. a———The ventilation system shall continue to act as a confinement barrier.

b. b———Fire protection features of ventilation systems shall include fire resistant
materials of construction, fire resistant filters, heat and smoke detectors, alarms,
heat removal devices, fire suppression equipment, and fire doors and dampers or
other proven devices to restrict the spread of fires.

8.15.3.2.2 815.3.2.2 Design of the system shall include an analysis to determine if the
ventilation system is capable of operating under design basis fire conditions as specified
in the design criteria.

a. a———HEPA filtration systems serving as a final means of effluent cleaning shall
have at least two stages of fire resistant filters in series in a filter plenum.

b. b—If it can be determined that the filters can be subjected to sufficient heat to
cause failure, the final filters shalican be protected by heat removal or sprinkler
systems that automatically activate at a preset temperature.

c. e&——Ifaheatremoval system is deemed necessary, an inlet baffle and a spark
arrestor and demister shall precede the first stage of filters.

d. d&——1Ifacooling spray is used for heat removal, it shall be followed by a
combination spark arrester/demister screen to remove entrained droplets.
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e. e———A roughing filter shall be mounted behind these components to remove the
bulk of the draft-carried debris.

8.15.3.2.3 8:15.3.2.3-The cooling spray system shall operate automatically upon
abnormal temperature increase indicated by detectors in the exhaust ducts feeding the
cool chamber inlet.

8.15.3.2.3.1 a——A manually operated valve actuating the spray system also shall be
provided as a backup.

8.15.3.3 81533 Instrumentation

8.15.3.3.1 815:3:3:1-Ventilation systems shall be provided with instrumentation to read
out and alarm in one or more central control areas.

a. a——These areas shall be designed to permit occupancy and the ability to
operate ventilation systems safely during normal and abnormal conditions.
b. b——The instrumentation system shall provide the following:

1) &———Readout from appropriate surveillance instrumentation for all
essential functions of the ventilation systems.

2) &——Visual and/or audlble alarms for S|gn|f|cant abnormal conditions,
such as fi 3 by A ection-system
activation, hlgh stack and effluent act|V|ty

3) LB)———Fornormal or abnormal conditions, where combustible solvents,
gases, and vapors could possibly be present in a ventilation system,
continuous monitoring systems suitable for monitoring such substances shall
be included in the design, with readout normally in the control room.

4) (& ———The ventilation system shall be designed with flow rates or other
features to preclude the possibility of an explosion, as evaluated in the safety
analysis document.

5) All HEPA filters shall be equipped with differential pressure instrumentation.

8-15.38.15.4 8154-RESPONSIBILITIES

8.15.4.1 81541 Facility CoordinaterFC and/or Facility-Safety-HeadFSH shall ensure that
practicesthe requirements delineated in this Section are followed, and contact the LaRC

AHJ prior to installation of new filter and plenum equipment or modification of existing
filter and plenum equipment.

8.15.4.2 8&15.4.2-When situations occur that in the judgment of the AHJ, conventional
prescriptive code requirements are not appropriate for a particular case, the AHJ shall
be empowered to fashion an alternative solution that affords a reasonable level of safety
to personnel and property and meet the spirit of this Section. This may include the use
of clean fire suppression agent such as FM-200 or early detection systems such as
VESDA.
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&16—HREPROTFECHONFORHAZLARBOUS MATERIALS

8161 PURPOSE

8.16  816+1-FIRE PROTECTION FOR HAZARDOUS MATERIALS

8.16.1 PURPOSE

This Section establishes the requirements for the storage, handling, and use of
hazardous materials at LaRC. Hazardous materials aresuch as defined by the IFC and
NFPA and can include flammable and combustible liquids, gases, corrosives, oxidizers,
water reactive chemicals, and radioactive materials.

8-16-18.16.2 8162-SCOPE

8:16.2.1-This Section shall apply to the handling and storage of hazardous materials at
LaRC.

8.16.28.16.3 8163 -REQUIREMENTS
8.16.3.1 General

8-16-3-1-38.16.3.1.1816:3.1.2-Hazardous material storage shall be separated by
minimum distances from other facilities and personnel.

8-16-3-148.16.3.1.28-16.3.1.2-Hazardous material storage areas and buildings shall be
provided with containment for liquid runoff control to include volume of single largest
container plus fire suppression water.

8-16-3-1-568.16.3.1.38:16:3.1.3-Hazardous material storage buildings and
abovegroundabove ground tanks shall be designed in accordance with IFC, NFPA, and
STD 8719.11 requirements and recommendations.

8-16-3-1.68.16.3.1.48:16.3.2.4-When required by code, separate hazardous material
containment buildings shall be provided with fire sprinkler systems or other approved
fire protection control and extinguishing systems.

8.16-3-1-78.16.3.1.58:16:3.1.5-HVAC systems serving hazardous material storage areas
shall not serve other portions of a facility.
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8-16-3-1.88.16.3.1.6816.3.1.6-Facility and individual hazardous material storage areas
shall have appropriate NFPA 704 placarding, as well as, signage required by OSHA
1910.11-

8-46-3-1.98.16.3.1.7 816:3-1.7-All electrical systems shall comply with NFPA 70 for
hazardous material locations.

8-16-3-4-108.16.3.1.8 8:-16-3-1.8-Aisle ways, entry ways, and access ways shall be
maintained so as not to obstruct emergency egress.

8-46-3-4+-14148.16.3.1.9 8:16-3-1.9-Incompatible hazardous materials in the same
facility shall be separated by suitable fire rated construction.

8-46-3-4-1428.16.3.1.10 8:16-3.1-10-As per NFPA 10, suitable fire extinguishers in
hazardous storage buildings shall be provided for the particular hazard.

8.16-3-18.16.3.2  g16.3.2 Operation
8.16.3.2.1  816.3.21-Hazardous materials shall be stored in appropriate containers.

8.16.3.2.2  8.16.3.22-Accumulation of combustible materials such as cartons, papers,
and packaging materials shall be prohibited in and around hazardous material storage.

8.16.3.2.3  8.16.3.2.3-Weeds, rubbish, or similar combustibles shall not be permitted
within 15 feet of hazardous material storage areas.

8.16.3.2.4  816.3.24-Smoking shall not be permitted in or near hazardous materials
storage areas.

8.16.3.2.5 816:3.25-Hazardous materials storage facilities shall not be used as
dispensing facilities.

8.16.3.2.6  816:3.26-All spills shall be responded to and controlled per LPR 8715.12 —
LaRC Integrated Spill Contingency Plan.

8.16-38.16.4 8164-RESPONSIBILITIES

8.16.4.1 81641 Facility CoordinaterFC and/or Facility-Safety-HeadFSH shall contact the
LaRC AHJ prior to establishing new hazardous materials storage facilities.

8.16.4.2 81642 LaRC AHJ shall evaluate locations as requested to be used as
hazardous materials storage facilities.

8.16.4.3 8:16.4.3-COD shall ensure that the design requirements delineated in this
Section are followed.
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&—HREPROFFECHONFOR CHEMICAL LABORATORY-FACGHAHES

8171 PURPOSE

8.17 81711 FIRE PROTECTION FOR CHEMICAL LABORATORY FACILITIES

8.17.1 PURPOSE

This Section establishes theis requirements for the installation and use of chemical
laboratory facilities at LaRC.

8.17.18.17.2 8172 SCOPE

8:17.21-This Section shall apply to all chemical laboratories at LaRC.
8.17.28.17.3 8173 REQUIREMENTS

8.17.3.1 8&173-1-Construction

8.17.3.1.1 817311 All laboratories shall meet the minimum constructions
requirements specified in the IBC and NFPA 45.

8.17.3.1.2 817.3.1.2-All laboratories shall be provided with the appropriate fire
protection features in accordance with NFPA 45,

8.17.3.1.3 817-3.1:3-Venting or releasing of inert, flammable, oxidizers, and toxic
gases are strictly prohibited inside a facility.

8.17.3.1.4 8:17:3-14-All permanent piping shall be identified as to its contents at the
supply and discharge points.

8.17.3.1.5 8:17.3:1.5-Operating controls for research equipment shall be accessible
under normal and emergency conditions.

8.17.3.1.6 8-17.3-1.6-Entrances to laboratory units or areas shall be identified with
signs to warn emergency personnel of unusual or severe hazards.

8.17.3.1.7 817317 Fire extinguishers training shall be required for all chemical
labslab personnel at LaRC.

8.17.3.1.8 8:17.3.1.8 Design, purchase, and installation of fume hood systems in
chemical labs shall comply with NFPA 45 and NFPA 91.

8.17.3.1.9 8:17.3.1.9-Any lab designed-where inert, flammable, oxidizers, and toxic
gases are used, aan approved fixed gas monitoring systems tied to the facility fire alarm
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system shall be installed._Exception: Instances where the NASA AHJ and Safety |H
determine hazard is inconsequential and monitoring not warranted.

8.17.3.1.10  8173.110-Labs that use gas sterage-cabinets shall have ventilation
systems that meet the following:

——a—Shaltbe-Vented to the outside.

——b-—Shall-netbeNot manifolded with other systems.
——¢—Shall-have-automaticAutomatic gas shutoff valve for loss of ventilation-
——d—Shall-have-Suppression system_(sprinklers) is required by-applicable
eodesinside cabinet.

—e—Shalthave-automatic-shuteffupenPermanent gas detection efaleak-system
f-Automatic gas shutoff interlock upon detection of a leak

g. Upon detection of a leak condition, gas detection system shall berepertedreport
automatically to the facility fire alarm control panel.

o oo

|~ ©

8.17.3.2 841732 Operation

8.17.3.2.1 817.3.21-The quantity of hazardous chemicals stored in the open in a
laboratory shall comply with NFPA 45.

8.17.3.2.2 817%3.22-Incompatible materials shall be segregated to prevent accidental
contact with one another.

8.17.3.2.3 8:1%3.2.3-Containers of materials that may become hazardous over time
shall be dated.

8.17.3.2.4 8.173.24-The required minimum clear width of exits, aisles, and
passageways to a public way shall be maintained at all times in NFPA 101.

8.17.3.2.5 8:173.25-All spills shall be reported and cleaned up per LPR 8715.12 —
LaRC Integrated Spill Contingency Plan.

8.17.3.2.6 8:173.26-Hazardous operations as defined in the LPR 1710.12_— Potentially
Hazardous Materials shall have a PHM permit. The PHM Committee issues permits
and reviews safety plans.

8.17.38.17.4 8174 -RESPONSIBILITIES

8.17.4.1 81741 Facility Coordinator-andfor-Facility Safety Head shall-ensureFC and/or FSH
ensures that practices delineated in this Section are followed and contact the LaRC AHJ

prior to establishing new laboratories or modifying existing laboratories.

8.17.4.2 81742 aRC AHJ-shall evaluate locations as requested to be used as
laboratories and modifications to existing laboratories.
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8.17.4.3 8174.3-COD shall ensure that the design requirements delineated in this
Section are followed.

818—HREPROFECHONFORNMACANTFAGHIHES

8181+ PURPOSE

8.18 84811 FIRE PROTECTION FOR VACANT FACILITIES

8.18.1 PURPOSE

This Section establishes the requirements for protecting vacant facilities at LaRC from
fire and other related perils.

8-18-18.18.2 8182-SCOPE

8.18.2.1This Section shall apply to all vacant and abandoned facilities at LaRC.

8.18.3 8183 ——REQUIREMENTS

8.18.3.1  818.3.1 Vacant facilities are high-risk target properties that require
specialized fire protection solutions:

NOTE: If left totally unsupervised, vacant facilities often are used for inappropriate
activities, such as storage, leading to either accidental or intentional ignition. If the
exterior of the facility and the adjacent grounds are allowed to deteriorate, the
probability of fire is increased.

8.18.3.1.1  818:3.2 Vacant facility shall be managed and protected in accordance with
the appropriate provisions of FM Data Sheet 9-17 and LaRC COD standards.

8.18.3.1.2  818:3:3-Upon vacating or abandoning a facility or property, the Facility
Safety HeadF SH shall have removed combustible and hazardous materials to the extent
specified by Environmental Office, Safety Office, and Fire Protection Group in order to
achieve an acceptable level of safety.

8.18.3.1.3  818.34-Vacant facilities and properties shall be maintained te-be-free of
accumulations of combustible and hazardous materials.

8.18.3.1.4  818.3.5 Vacant facilities shall be maintained te-be-securely locked or
barricaded to prevent entry by unauthorized persons.

8.18.3.1.5 8.18.3:6-Required sprinkler and standpipe systems and all component
parts shall be maintained in an operable condition at all times.
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a Exception: Where the type of construction, fire separation and security of
the structure does not in the judgment of the LaRC AHJ create a fire hazard-as-appreved

by-the LaRC-AHJ.

8.18.3.1.6 8183 7-If maintaining sufficient facility heat to avoid freezing is impractical,
the automatic sprinkler system shall be arranged reconfigured for cold weather
operation in accordance with FM Data Sheet 2-8N.

8.18.3.1.6.1 a———If the interruption of heat is likely to be long-term or permanent, wet
pipe systems may be fully converted to dry pipe systems.

8.18.3.1.7 81838 Fire alarm systems shall be maintained in operable conditions at
all times.

8-18-3-4108.18.3.1.8 8.18.2.10-The required minimum clear width of exits, aisles,
and passageways to a public way shall be maintained at all times as specified in NFPA
101.

848-3-14+1418.18.3.1.9 8-18:3-11-Alternate use of facility while vacated shall be
prohibited unless written approval is obtained from the Standard Practice Engineering
and Environmental Branch (SPEEBD), COD, and LaRC AHJ.

8.18.4 8184 —RESPONSIBILITIES

8.18.4.1 81841 FacilityCoordinatorF C and/or Facility-Safety-HeadFSH for facility or
property vacated shall ensure that practicesrequirements delineated in this Section are

followed.

8.18.4.2 818421 aRC AHJ shall evaluate, when requested, vacant facilities in
accordance with this Section.

8.18.4.3 81843 -COD shall ensure that vacant, closed and abandon facilities meet
these requirements.
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129 o ASSESSMENT AND ANALYSIS

9.1 FIRE PROTECTION ENGINEERING SURVEY PROGRAM

9.11 PURPOSE

This Section identifies the requirements for the Fire Protection Engineering (FPE)
survey program.

941912 912 -SCOPE

9.1.2.1-The requirements of this Section shall apply to the performance of FPE surveys
at LaRC.

912913 913 —REQUIREMENTS

9.1.3.1 9131-FPE surveys shall be performed on LaRC facilities with the following
priority, and based upon the Fire-Protection-Engineering{FPE) resources available—:

a. a-FPE surveys shall be conducted for facilities (plus equipmvalent) valued at $50
millien50M or more, or where a significant safety hazard or vital programs are
involved.

b. b-Facilities valued at less than $500.000500K shall not require FPE surveys unless
significant programmatic impacts, hazardous materials, or some other type of
specialized hazard is involved.

9.1.3.2 91.3.2-The facility FPE surveys shall address, as a minimum, the following
items as they relate to fire protection:

Property loss potential

Programmatic loss potential

Fire department access

Identifying previously approved deviations and waivers for facility
Violations, Risk Assessment Code (RAC), and mitigation strategies.

a. General description of construction
b. Fire protection

c. Fire protection water supplies
d. Occupancy

e. Life safety

f.  Special hazards

g. Exposures

h.

i.

j-

k.

1
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91349.1.3.3 9.1.3.3-The FPE surveys shall consist of a standardized report
covering the topics identified in above.

9.1.3.3.1 a—The complete written report shall be issued the first time a survey is
performed. Follow-up reports only need to contain a summary of the survey report,
unless significant changes have occurred to the facility.

9.1.3.3.2 b—If significant changes have occurred, then the total report shall be issued.
913:69.1.3.4 9.1.2.4-The engineer performing the survey shall conduct an
openrating meeting with the Facility-CeerdinatorFC and/or Faciity-Safety-HeadFSH to discuss

the purpose of the review.

943.69.1.3.5 9.1.3.5-The finalized report shall be forwarded to the LaRC AHJ for
distribution and inclusion in the database.

92— HREPROTFECHONENGINEERING SURVEY DEHCIENCY- BATABASE

9.2.1 PURPOSE

9.2 9211 FIRE PROTECTION ENGINEERING SURVEY DEFICIENCY DATABASE

9.2.1 PURPOSE

This Section establishes the process and requirements for the tracking of corrective
actions relative to fire protection deficiencies resulting from fire protection engineering
surveys.

219.2.2 922 SCOPE

9.2.2.1-This Section applies to all fire protection findings resulting from FPE surveys at
LaRC.

922923 923 REQUIREMENTS

9.2.3.1 9:23:1-Surveys shall be conducted by a FPE or the LaRC AHJ.

9.2.3.2-The LaRC AHJ shall ensure that survey deficiencies and related information are
entered on the existing database.

9.2.339.2.3.2 a——1Information to be entered shall include FPR number,
Violation Number, Facility Number, Year, Violation Description, Type of Violation,
Recommendation, Status of Violation and Date, Status of Description, and RAC:.
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9.23.49.2.3.3 9.2.3.3-An example of the printout from the FPE Survey Deficiency
Database is in Appendix C.

9.23.89.2.34 9.2.3.4-The LaRC AHJ or designee shall validate the closure of fire
protection related findings.

9.2.3.:69.2.3.5 9.2.3.5-The LaRC AHJ shall ensure that the appropriate information
is entered on the tracking system to close the finding.

9.2.3.-79.2.3.6 9.2.3.6-The LaRC AHJ or designee shall maintain all documentation
relative to corrected fire protection related findings.

9.3 9311 FIRE PROTECTION ENGINEERING SURVEY DEFICIENCY RANKING
SYSTEM

9.3.1 PURPOSE

This Section establishes a system for assessing the relative risk associated with each
FPE survey deficiency and for determining the priority of abatement activities. In
addition, it establishes the requirements for interim compensaterency measures based
on the deficiency ranking.

349.3.2 932 SCOPE

9.3.21-This process shall apply to all deficiencies noted during FPE surveys and to the
interim compensatory measures used as alternative protection to meet the intent of
code requirements when final resolution of a deficiency is significantly delayed because
of funding, scheduling, or other considerations.

9.3.29.3.3 933 REQUIREMENTS
9.3.3.1 9331 Deficiency Ranking System
9.3.3.1.1 9:3.3.2.1-The FPE survey shall be the basis for assigning the fire protection

rating for each deficiency by determining the severity of the injury or damage that could
result from the hazard and the probability that an injury or damage could occur.
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Note: Considerable fire protection engineering judgment is necessary to appropriately
assess the severity and probability of a specific fire event, as well as, the impact of
related perils.

9.3.3.1.2 9:3.3.2.2-The classification of the severity of a hazard shall be based on the
severity of the injury or damage that could result from the hazard. This classification
shall constitute the first step in determining the risk associated with the hazard.

9.3.3.1.3 9:3.3.2.3-The most serious type of injury or damage that is reasonably
predictable as a result of the type of accident of fire shall be used in determining the fire
protection rating.

9.3.3.1.4 9:3.3.14-The probability shall be directly related to the likelihood that a hazard
will result in an injury or property damage based on an assessment of applicable safety
factors.

9.3.3.1.5 9:3.3.1.5-The assessor shall identify and evaluate as many relevant factors
that may influence the likelihood that an injury or property damage will occur as possible
and shall assign them a weight in accordance with the relative contribution of each.

9.3.3.1.6 9:3:3:1.6-The following safety factors shall be considered when evaluating
hazards:

a. Number of personnel or type of facility potentially exposed both concurrently and
sequentially.

b. Frequency and duration of hazard exposure, including the full range of possible
frequency/duration, from one-time, short exposures to once-per-week exposures to
continuous daily exposure.

c. Personnel/property proximity to the hazard (e.g., from a location at the fringe of the
danger zone up to the point of danger).

d. Working conditions that may increase the likelihood of an accident and the
existence of appropriate and effective protective equipment.

9.3.3.1.7 9:3.3.2.7-The assessor shall also consider mitigating factors to the hazardous
condition, such as the existence of specific instructions, effective training programs,
warning signs and labels, and specific procedures or administrative controls which
would provide some protection.

9.3.3.1.8 9:2.3.1.8-The assessor shall also consider contributing factors specific to the
hazardous condition— — such as inappropriate or inadequate instructions, inadequate or
no training, and widespread hazardous conditions or faulty equipment— — with little or
no attempt to eentrel mitigate them.

5
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9.3.3.1.9 9:3.3.2.9-The RAC assigned to each hazard is an expression of risk which
combines its severity and probability. Using the matrix shown in Figure 39.1, the RAC
shall:

a. a——Be expressed as a single RAC classification.
b. b——Relate directly to a risk category that can be used as a tool to determine
priorities among hazard abatement activities.

6
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(Less Serious)

RAC Major Category Rating Criteria | Subcategory Descriptive Criteria
Priority Category Fire Protection
V NenseriousNon-serious Technical | Minor code noncompliance or deviation
Deficiency from a best management practice or
recommended guide
Permanent deviation or wavier may be on
file or need to be sought for these
deficiencies
v Code Noncompliance Technical deficiency, but much less

serious in nature than FPR Il or Il

High-dollar value loss or loss of life not
likely to occur

Fire potential and probability low

Code Noncompliance
(Moderate)

Deficiency not as serious in nature as FPR
[I, but warrants some level of priority
correction

Fire potential moderate

Code Noncompliance

Major deficiency, major code violations but
not imminent in nature

(Serious)
Serious life safety deficiencies
Maijor fire protection system problems
Lack of required suppression
Large loss property damage potential high
I Imminent Death or serious injury to personnel very

likely to occur

Large loss property damage very likely
Unacceptable fire loss potential

Fire potential high

Fire probability high

Figure 9.1, Risk Assessment Coding Schedule.
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933.79.3.3.2 9.3.3.2.2-Interim compensatory measures (e.g., fire watches, fire
patrols, enhanced hazard control procedures, temporary fire protection features) shall
be specified under the following conditions:

a. A fire protection system is impaired, either planned or unplanned.

b. A temporary fire protection and life safety deviation or waiver from NASA directives
or other mandatory codes and standards has been requested or granted.

c. Final resolution of a fire protection/life safety deficiency is significantly delayed
because of funding, scheduling, or other considerations.

d. Limited hazardous operations.

e. Added enhanced fire protection measures:
f.  Other requirements as deemed necessary by the LaRC AHJ.
3.39.3.4 934 RESPONSIBILITIES
9.3:4.29.3.4.1 FPE shall RAC each survey deficiency to determine the overall risk
rating.
9.3.439.34.2 LaRC AHJ shall approve interim compensatory measures to be

implemented as a result of a requested or granted fire protection deviation/waiver, or
when justified by the hazard.

9.3:449.3.4.3 FC and/or Facility-Safety HeadF SH shall ensure timely resolution of all
findings asaresuitofidentified by a FPE survey.

ber followina sections.
95— HREHAZARBD-ANALYSIS PROGRAM

9-51—PURPOSE

9.4 9511 FIRE HAZARD ANALYSIS PROGRAM

94.1 PURPOSE

This Section provides the requirements for a Fire Hazard Analysis (FHA).

419.4.2 952 —-SCOPE
9

Verify correct version before use at https:/Ims.larc.nasa.gov. 8-10



https://lms.larc.nasa.gov/

New effective date LPR 1710.11 D

9.4.2.1 95.21-The requirements of this Section shall apply to the performance of an
FHA at LaRC.

9.4.2.2 An FHA is only required if it is requested by SFAB-Head-SMAO headDirector or
the LaRC AHJ.

9.422.1 alfthe FHA is requested, it shall comply with the requirements withinof this
Section.

942943 953 —REQUIREMENTS

9.5:3-3-Facilities requiring an FHA

9.4.3.39.4.3.1 9.5.3.1.1 are high-value facilities, or facilities with significant fire
protection and life safety issues or concerns generated inby the fire protection

engineering surveys-shal-have-an-FHA-prepared.
9.4.3.49.4.3.2 9.5:3.3 Competent Individual

9.4.3.21 953.321-All FHAs shall be performed under the direction of, or are approved
by; a Fire Protection Engineer.

9.4.3.2394.3.2.2 a——FHAs, as a minimum, shall address the following items:

Description of construction:

Safety class systems-

Fire protection features:

Description of fire hazards-

Life safety considerations-

Critical process equipment:

High-value property-

Damage potential: maximum credible fire loss (MCFL) and maximum possible fire
lossad (MPFL):)

Fire department/brigade response-

Recovery potential-

Potential for a toxic, biological, and/or radiological incident due to a fire-
Emergency planning-

Security and safeguards considerations related to fire protection-
Natural hazards (earthquake, flood, wind) impact on firethe safety-
Exposure fire potentials-

Code compliance-

S0 a0oTY

Tos 3T AT

94.3.59.4.3.3 9.5:3.5-Single Failure Criteria for FHAs
10
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9.4.3.3.1 95351 -Each FHA shall assume that one installed, automatic fire protection
system will malfunction.

9.4.3.3.2 95352-If redundant automatic fire protection systems are provided in the
area, only the system whose failure would cause the most vulnerable condition shall be
assumed to fail.

9.4.3.3.3 95.35.3-Passive fire protection features (such as blank fire rated walls or
continuous fire rated cable wraps) shall be assumed to remain viable.

94369.4.34 9.5.3.6-Selecting the Analysis Boundary

9.4.34.1 95361 -The focus of the FHA shall be the individual fire areas that comprise
the facility.

9.4.3.4.1.1 a——The boundaries of exterior fire areas (yard areas) shall be as

determined by the program-secretarial-officer-or-delegated-authority—AHJ.

9.43.4.1.2 b——Where a facility is not subdivided by fire rated construction, the fire
area shall be defined by the exterior walls and roof of the facility.

943.79.4.3.5 9.5.3.7 Effect of Fire on Vulnerable Safety Class Systems

9.4.3.5.1 95:3.71-An essential element of an acceptable FHA shall be an inventory of
all safety class systems within the fire area that are susceptible to fire damage.

a. a——This shall include those primary and supporting mechanical and electrical
systems that function effectively during and after a fire event to aenssure safety
(including safe shutdown, where applicable).

b. b——Such safety class systems shall include, but are not limited to, process
monitoring instrumentation, instrument air, facility hydraulic system, and
emergency lighting system.

9.4.3.5.2 95.3.7.2-For example, loss of the facility ventilation system in a fire (due to
damage to power cables) may result in an ambient air temperature increase which may
cause the failure of sensitive electrical safety class components such as relays.

9.4.3.89.4.3.6 9.5-:3.8Credible Failure Modes for Safety Class Systems

9.4.3.6.1 95.3.81-All credible fire related failure modes of safety class systems shall
be considered.

9.43.6.2 953.82Forexample, it is insufficient to assume that fire will merely cause
the loss of function of safety class equipment when power cables to that equipment are

11
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within the fire area. It is also necessary to consider the potential for spurious signals
which may cause the mal-operation of such equipment. Similarly, fire induced electrical
faults may trip upstream electrical disconnect devices in such a way as to render
inoperable other safety class systems that may not even be located within the fire area.
In addition, the effects of combustion products, manual firefighting efforts, and the
activation of automatic fire suppression systems shall be assessed.

9.43.99.4.3.7 9.5:3.9 Ventilation System Operation and Failures

9.5.3.9.1-Fire propagation and the potential for fire induced material dispersal through the
facility air distribution system shall be considered for the normal operating mode of the
air distribution system, as well as, alternate modes that may result from the fire, such as
shutdown.

943-409.4.3.8 9:5-3:20-Computer Modeling

9.5.2.10:12-An approved tool that shall be used to aid in the development of an FHA is a
fire model (such as FPETOOL, FAST, or HARVARD) as applied by LaRC FPE and
approved by the LaRC AHJ.

943119.4.3.9 9.5:3.11-Simplifying Assumptions

9.4.3.9.1 953.111-Where appropriate, as a simplification to the analysis, an
assumption shall be permitted that all potentially vulnerable systems will be damaged
within the fire area.

9.4.3.9.1.1 a——Acceptable exceptions to this assumption shall be water filled steel
pipes, tanks, and similar components of superior structural integrity with welded fittings
and adequate pressure relief except where explosion hazards exist.

9431429.4.3.10 95312 Combustible Material

9.4.3.10.1  95312.1-The quantity and associated hazards of flammable and
combustible materials that can be expected to be found within the fire area shall be
factored into the analysis. Consideration sheualdl also be given to the presence of
transient combustibles associated with storage and maintenance activities.
9.4.3.10.1.1  Averaging combustible loading over the floor or fire area as a means to
characterize the fire severity shall not be considered an acceptable technique.

9.4.3139.4.3.11 9.5.3.13 Special Considerations for High-Bay Facilities and Areas

9.43.11.1 95:3131-FHAs for high-bay locations shall consider the effects of
smoke/hot gas stratification that may occur at some intermediate point below the roof or
ceiling.

12
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9.43.11.1.1 a——The effect of smoke movement through doors and dampers held
open by fusible links shall be addressed.

9-54—RESPONSIBHAHES

944 9541 RESPONSIBILITIES

The LaRC AHJ shall be responsible for ensuring that FHAs are performed per this LPR
when required.

13
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10 FIRE DEPARTMENT OPERATIONS AND EMERGENCY RESPONSE

10.1 FIRE DEPARTMENT EMERGENCY APPARATUS / EQUIPMENT

10.1.1 PURPOSE

This Section provides specific requirements for LaRC Fire Department and emergency
equipment, to ensure that it will meet the needs required by LaRC.

10.1.2 SCOPE

10-12-SCOPE

10:.1.2.1-This Section shall apply to LaRC Fire Department, emergency apparatus /
equipment used for fire-fightingfirefighting, specialized rescue, hazardous materials,
emergency medical response, and other types of emergency response.

10.1.3 REQUIREMENTS

10.1.3 16131+ REQUIREMENTS

10.1.3.1  Procurement of Fire Department Emergency Apparatus / Equipmentaad
Apparatus

10.1.3.1.1 16:43+1-LaRC Fire Chief shall:

a. Ensure that emergency response equipment/apparatus meets the minimum
specifications of the applicable referenced NFPA standards.

b. Prepare the necessary procurement documentation according to the LaRC criteria
pertaining to the procurement of equipment and apparatus.

10.1.3.2 10132 Use of Fire Department Emergency Equipment and Apparatus
10.1.3.2.1 10.13.2.1-Fire Department Station Officer shall:

a. Develop the internal operating procedures to ensure that emergency equipment
and apparatus is used_properly for its intended purpose.

b. Maintain emergency equipment and apparatus according to the manufacturer’s
recommendations and the applicable referenced NFPA standards.

c. Ensure that emergency equipment and apparatus which does not meet the
minimum specifications or is unsafe for use is removed from service and replaced
with compliant equipment and apparatus.

10.1.3.3 10133 -Responsibilities
14
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10.1.3.3.1 1043.3:2-LaRC Fire Department-Statien-Officer, in conjunction with the LaRC
Fire Chief, shall develop the internal operating procedures in accordance with this
Section and ensure the proper use, maintenance, and care of LaRC Fire Department
emergency equipment and apparatus.

10.1.3.3.2 10.43.3.2-LaRC Fire Department Personnel shall report unsafe emergency
equipment and apparatus to the LaRC Fire Department Station Officer.

10.2 FIRE DEPARTMENT PERSONAL PROTECTIVE EQUIPMENT

10.2.1 PURPOSE

This Section provides specific requirements for the purchase and care of personal
protective equipment (PPE) used for emergency operations.

1022-SCOPE

10.2.2 10221 SCOPE
This Section shall apply to personal protective equipment used for fire-fightingfirefighting,

rescue, hazardous materials, emergency medical, and other LaRC Fire Department
emergency responses.

1023 REQUIREMENTS

10.2.3 16233 REQUIREMENTS

10.2.3.1 Procurement of PPE

10.2.3.1.1 102311 L aRC Fire Chief shall prepare the necessary procurement
documentation according to the LaRC criteria pertaining to the procurement of
equipment.

10.2.3.2 10-2.3:2-Use of Personal Protective Equipment
10.2.3.2.1 1023211 aRC Fire Department Station Officer shall:

a. Ensure that personal protective equipment is maintained according to the
manufacturer’'s recommendations and the applicable referenced NFPA standards.

b. Ensure that the personal protective equipment which does not meet the minimum
specifications is removed from service and replaced with the compliant equipment.

c. Ensure the development of internal operating procedures to make sure that
personal protective equipment is properly utilized for its intended purpose.

15
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1024 RESPONSIBHAHES

10.24 10241 RESPONSIBILITIES

10.2.4.1 LaRC Fire Chief shall ensure the City of Hampton Fire Department PPE
program is in accordance with NFPA and NASA standards.

10.2.4.2 16.24.2-1aRC Fire Department Station Officer shall:
a. Develop the internal operating procedures in conjunction with the LaRC Fire Chief

in accordance with this Section.
b. Ensure the proper use, maintenance, and care of personal protective equipment.

10.3 FIRE FIGHTING FORCES

10.3.1 PURPOSE

This Section provides specific requirements for establishing the manual firefighting
forces for the fire protection of LaRC, and outlines supplemental forces and support
units to assist the LaRC fire companies when needed.

1032 SCOPE

10.3.2 18321-SCOPE

This Section shall apply to the LaRC fire fighting forces.
1033 REQUIREMENTS

10.3.3  16:33-:3-REQUIREMENTS

10.3.3.1 Fire Fighting/Fire Department Staffing

10.3.3.1.1  18:3:3:2.1-Staffing shall be arranged so that a crew with a minimum of six
fire fighters, with-a-minimumtwo of twowhich being Advanced Life Support (ALS) certified,
is maintained on duty at the NASA Fire Department at all times.

10.3.3.1.2 103312 Staffing shall be arranged sesuch that responses to NASA
facilities located on the west side of the Center are Fes-pend-ed—te—wq-t-mn—an average of in4
minutes—{ce Atain Aute ag on :
#em—wﬂeakpeeeﬁ-ef—tms—l—a—emuepeﬁmgeney—se%e— or Iess Response tlmes relate
directly to the level of service provided by afire/rescue-department-the LaRC Fire
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Department. Two elements that rapid-response times can influence are potential fire
flashover and medical injuries.

a. FIRES/FIRE RESCUES: The initial period in which fires build to intolerable
temperatures is around 45 minutes {dependent upon fire loads and fire fuels
present)y-. From 45 minutes to 8 minutes of duration, fire temperatures can triple to
over 1,200 degrees- F. This can ereateresult in a phenomenon known as
flashover. One of the keys to rapid fire intervention, rescue, minimization of
damage to the structure, and optimal safety to firefighting personnel is to arrive
quickly and prevent the fire from rapidly increasing in its intensity and damage
potential.

b. MEDICAL RESPONSES: A minimal response time of 4 minutes or less has a
direct correlation to successful intervention and quality of life in emergency medical
situations. The advancement of emergency medicine in the early 1970"s was due
to the recognition of the importance of rapid medical intervention. In cases where
application of CPR is required, the 4-minute time-linewindow is critical in the
chainces of survival of a patient. Brain tissue, which is not capable of
regeneration, begins to die after 4 minutes without oxygen, so the longer a patient
goes without being resuscitated; the more the quality of life may be significantly
affected even if they are eventually revived.

10.3.3.2 10332 -Training of Fire Department Personnel

10.3.3.2.1 10:3:3.21-Continuing education of personnel shall be coordinated between
the Hampton Fire Department Training Officer, station officers, and LaRC Fire Chief.

10.3.3.2.2 10.3.3.2.2FirefightingFirefighting personnel shall have completed Hazardous
Materials and Hazardous Waste Operations and Emergency Response (HAZWOPER)

training.
10.3.3.3  10:3.3.3-Fire Department Personnel
10.3.3.3.1 10.3:3:3.1-Fire Department Personnel shall:

a. Fight fires in accordance with established procedures. (By City of Hampton’s
SOPS)).

b. Maintain equipment, apparatus, and fire station in accordance with established

procedures.

Inspect vehicles and operating areas.

Render basic and advanced life support in emergencies.

Perform other duties as deemed necessary by the Fire Department Station Officer.

As required by the City of Hampton and LaRC’s Space Act Agreement.

"0 00
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10.3.510.3.4 1034-RESPONSIBILITIES

10.3.4.1 10.341-LaRC Fire Chief shall ensure the City of Hampton training and
qualification program for firefighters at LaRC is in accordance with NFPA and NASA
standards.

10.3.4.2 10.3.4.2-Hampton Fire Department will coordinate the training of firefighting
forces.

10.3.4.3 168:34.3-LaRC Fire Fighting Personnel shall perform the tasks delineated in
this Section.

10.3.4.4 183441 aRC Fire Department Station Officer shall:

a. Ensure that LaRC Fire Department personnel are trained to respond to all fire, life
safety, and medical emergencies.

b. Ensure that any assigned volunteer personnel are trained to a level equal to career
staff typically assigned. Volunteers shall meet the full City of Hampton background
check as approved by NASA SsSB.Security Services Branch (SSB)

10.3.4.5 10.34.5-Command Structure and fire ground activity shall be conducted per
NASA/City of Hampton Agreement.

18
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10.4 MANUAL FIREFIGHTING OPERATIONS

104.1 PURPOSE

10.4.1.1 This Section defines the actions to be taken in the event of fires or other
related perils to reduce exposure to personnel and to prevent damage to facilities and
equipment from the products of combustion.

10.4.1.2 10.4.1.2-Actions are taken to prevent the spread of fire(s) originating outside
the boundaries of LaRC from encroaching onto Government property.

10.4.1.3 10.4.1.3-Precautions are taken to prevent the spread of fire(s) from
Government property onto private, State, or corporate property.

10.4.1.4 10.4.1.4-Measures are implemented to prevent the on-site or off-site release of
hazardous materials from fires and other related perils.

10.4.1.5 10.4.1.5-Specific precautions are taken to prevent products of combustion
within production; assembly, warehouse; and mission-essential facilities.

10.4.1.6 10.4.1.6-Response to fires and emergency shall be performed in accordance
with the NASA / City of Hampton Space Act Agreement.

10-4-110.4.2 1042 SCOPE

10:4-21-This Section shall be implemented when conditions are such that personnel,
facilities, equipment, systems, or materials are jeopardized or at risk from fire and other
hazardous conditions within the boundaries of LaRC.

10.4.210.4.3 10.43-REQUIREMENTS

10.4.3.1 10431 General

10.4.3.1.1  104.311-In the best interest of the Government, the LaRC Fire Chief and
Fire Department Station Officer shall implement the appropriate section(s) of this

standard to protect life, property, materials, supplies, or equipment from fires.

10.4.3.1.1.1 a———Fire protection of LaRC is of the utmost importance and shall not be
jeopardized or compromised.

10.4.3.2 10432 Fire Response

10.4.3.2.1 1643221 aRC Security Service Communication Center (SSCC) shall:
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a. Dispatch LaRC Fire Department-efficer and fire suppression apparatus with the
proper staffing to prevent the spread of fire to areas that contain personnel,
property, or equipment.

b. Dispatch any required assistance or person(s) needed to mitigate an emergency
as requested by NASA Security SOPs or as requested by the Incident Commander
(IG)L

c. The SSCC shall immediately notify the LaRC Fire Chief of any fire, life safety, or
medical event accruing at LaRC.

d. Facilitate communications between IC, emergency responders, external resources,
mutual aid, and Duty Officer.

10.4.3.2.2 104.322-Incident Commander shall:

a. Notify the applicable personnel or organizations to supply equipment, staffing and
apparatus that is to be used during suppression operations.

b. Designate a staging area where apparatus and personnel are to report.

c. Request that the mutual aid agreements be placed-into-effectactivated, as
appropriate.

e.d. With the City of Hampton, ensure the minimum responses time for west side’s
emergencyside emergencies is less than a four minutes-duringminute average over a

30-day period.

f.e. Ensure that notifications are made to the appropriate persons: Facility-Coerdinator
FC and/or Facility-Safety HeadF SH; Duty Officer; and LaRC Fire Chief.

g-f. Ensure that all equipment that was placed out of service is returned to normal or
automatic position.

10.4.3.2.3 10.4.3.2.3 Facility-CoordinatorF C and/or Facility-Safety-HeadFSH shall ensure that
preparations are made to complete the tasks as directed.

10.4.310.4.4 1044 RESPONSIBILITIES
10.4.41 10441 Incident Command shall:

a. Maintain, implement, and enforce guidelines in this Section.

b. Use all available manpower and equipment to prevent the spread of fire(s) from or
sunto Government-owned property.

c. Request fire suppression assistance according to the mutual aid agreement.

10.4.4.2  16:44.2LaRC SSCC shall:

Make appropriate announcements-

a.
b. Inform the FacilityCoordinaterF C and/or Facility-Safety HeadF SH of the shutdowns-
c. Notify the LaRC Fire Chief as directed by the LaRC Fire Department Station

Officer.
20
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d. Make the mutual aid requests as directed by IC.

e. By using the EARSEmergency Alarm Response System (EARS) system, disable or
re-enable fire systems as required by the IC.

f.  Contact any NASA personnel, NASA Contractor, or persons that the IC needs to
mitigate an emergency or hazard.

10.4.4.3 10443 Facility CoordinatorF C and/or Facility-Safety HeadFSH shall:

a. Take actions to secure/safeguard/protect operations and equipment when
infermedrequested by the IC.

b. Inform his or her managers and supervisors when the provisions of this Section are
placed into effect.

10-110.5 16.5—FIRE DEPARTMENT TRAINING
10.5.1 16:514-PURPOSE

10.5.1.1-This Section provides specific requirements for the development and
implementation of LaRC Fire Department training.

10.5.2 1852-SCOPE

10.5.2.1-This Section shall apply to the development and implementation of training for
the-LaRC Fire Department personnel-whe-serve LaRC..

10.5.3 1053-REQUIREMENTS
10.5.3.1 10532 Development of Fire Department Training
10.5.3.1.1 1085321 -Hampton Fire Department shall:

a. Develop training which covers each facet of emergency response:
o iro fiahti
1) Firefighting
2) Emergency medical response
3) Hazardous materials response
4) Rescue
b. Develop training for routine operations and skills according to the referenced NFPA
standards pertaining to professional fire-fighterfirefighter competencies.
c. Ensure that training meets or exceeds the minimum requirements established in
the applicable referenced NFPA standards and Virginia Department of Fire
Programs.

10.5.3.2 10532 Implementation of Fire Department Training

10.5.3.2.1 10.5:3.22-Hampton Fire Department shall:
21
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a. Schedule and conduct training classes according to the referenced NFPA
standards pertaining to the specific training course.

b. Ensure that all LaRC Fire Department training courses are conducted under the
supervision of qualified instructors and that each participant attains the established
minimum competency level.

c. Ensure that all live training evolutions are conducted according to the NFPA
standard governing such training and are constantly under the supervision of thea
Hampton Fire Department Safety Officer.

d. Maintain LaRC Fire Department training records for each course.

e. Upon request, provide the LaRC Fire Chief with up-to-date training records for the
personnel.

10.5.3.2.2 10.5:3.22-LaRC Fire Department Personnel shall:

a. Attend the scheduled fire department training sessions.

b. Maintain their minimum competency level according to the referenced NFPA
standard pertaining to professional fire-fighterfirefighter qualifications.

c. Conduct operations according to established training courses governing the
specific operations.

10.5.3.2.3  18.5:3:23-Hampton Fire Department Safety Officer willshall ensure that all
training courses are conducted-accerding to established procedures and immediately
terminate a training evolution when an unacceptable condition is detected.

10.5.4  1054-RESPONSIBILITIES

10.5.4.1 16541 LaRCHampton Fire Department Rersennel-shall develop operating
procedures and implement LaRC Fire Department operating procedures.

10.5.4.2 106.54.2-Hampton Fire Department shall schedule and conduct LaRC Fire
Department operations procedure training.

10.5.4.3 10.54.3-Hampton Fire Department Safety Officer shall maintain minimum
safety standards for all LaRC Fire Department training.

10-210.6 16.6—FIRE DEPARTMENT MUTUAL AID AGREEMENTS
10.6.1 1861+-PURPOSE

10.6-11-This Section provides specific requirements for the establishment of fire
department mutual aid agreements.

10.6.2  1662-SCOPE
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10.6-21-This Section shall apply to all fire department mutual aid agreements.
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10.6.3 1063 RESPONSIBILITIES
10.6.3.1 10.6.32-LaRC Center Director shall:

a. Ensure that an active Space Act Agreement has been signed with the City of
Hampton_to provide emergency services to LaRC.

b.  Ensure that an active mutual aid agreement is signed with the Joint Base Langley
AdrForee-Base-Eustis.

Note: Other mutual aid agreements with surrounding fire departments
are through the City of Hampton.

10.6.3.2 16:6:3:2-LaRC Fire Chief shall ensure that the agreements are up-to-date with
the City of Hampton and Langley-AirFerceJoint Base Langley-Eustis.

10-310.7 167#—FIRE DEPARTMENT FACILITY INSPECTIONS
10.7.1 1671+ PURPOSE

10.711-This Section establishes a program for inspecting LaRC facilities and reporting
unsafe conditions or acts pertaining to fire and life safety.

10.7.2  1872-SCOPE

10.721-This Section shall apply to all personnel and facilities at LaRC.
10.7.3  18673-REQUIREMENTS

10.7.3.1 10731 LaRC Fire Chief or designee shall:

a. Ensure that facility inspections are conducted.

b. Ensure that routine facility inspections are conducted according to the referenced
fire department procedures pertaining to facility inspections.

c. Ensure that all deficiencies are tracked to resolution-using-the-Audit Fracking-System

10.7.3.2 10732 InspectionsInspection of all NASA LaRC facilities shall be performed
annually—AHJ by the LaRC Fire Department. LaRC Fire Chief has the authority to stop
inspections or change inspection frequencies_and dates.

10.7.3.2.1  Inspection criteria isshall be based on individual facility types and hazards
and are-keptinthe-LaRC-ATSsaid criteria shall be retained.

10.7.3.3 10733 Facility-CoordinatorFC and/or Facility-Safety-HeadF SH shall:
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a. Aid the fire department in conducting facility inspections as requested, including-the
fellewing:= facilitating access and providing special escorts.

b. Ensure timely correction of all noted unsafe conditions.

c. Coordinate inspection schedule with fire department_and facility personnel.

10.7.3.4 16.734-LaRC Fire Department personnel shall perform inspections and
forward reports to the LaRC Fire Chief for review and resolution-through-the- ATS-system.

10.7.4  1674-RESPONSIBILITIES

10.7.4.1 16.7421-LaRC Fire Chief shall establish a facility fire safety inspection program
and implement the facility fire safety inspection program.

10.7.4.2 10.7.4.2 Facility CoordinatorF C and/or Facility-Safety HeadF SH shall support the
facility fire safety program and correct facility fire safety inspection findingsprogram.

10.7.4.3 16.74.3-LaRC Fire Department personnel shall conduct fire safety inspections
in accordance with this document.

10.510.8 16.8—EMERGENCY MEDICAL SERVICES
10.8.1 168:81-PURPOSE

10.8.1.1-This Section establishes a program for emergency medical services and
response at LaRC.

10.8.2 10.82-SCOPE
10.8.2.1-This Section shall apply to emergency medical response at LaRC.
10.8.3 10:83-REQUIREMENTS

10.8.3.1  10.8:31-The LaRC Fire Chief shall ensure the City of Hampton emergency
medical responses at LaRC is in accordance with NFPA and NASA standards.

10.8.3.2 10.8:3.1-LaRC Fire Department Station Officer shall ensure that emergency
medical responses are conducted by qualified personnel.

10.8.3.3  10.8:3.2LaRC Fire Department Station Officer shall ensure that emergency
medical responses are conducted according to the referenced fire department
procedures.

10.8.3.4  10.8.3:3-LaRC Fire Department Station Officer shall ensure that medical
responses are conducted according to the referenced fire department procedures.
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10.8.3.5 10.8:34-LaRC Fire Department Station Officer shall ensure the timely
correction of all noted unsafe conditions.

10.8.3.6  16:8.3.5-Medical units stationed at NASA LaRC shall meet the
Commonwealth of Virginia requirements for the transportation of an injured person.

10.8.4  1084-RESPONSIBILITIES

10.8.4.1 10841 Fire Department Station Officer shall ensure requirements from on-
line Medical Director are followed.

10.8.4.2 16.84.2-Fire Department Station Officer shall ensure that ALS capabilities are
maintained.

10-610.9 16.9—FIRE DEPARTMENT PREPLANS
10.9.1 1891+ PURPOSE

10.9-1.1-This Section establishes a program for the development and maintenance of
emergency response preplans.

10.9.2 18.92-SCOPE

10.9.2.1-This Section applies to the LaRC Fire Department emergency response
preplans.

10.9.3 10-.93-REQUIREMENTS
10.9.3.1 18.9:3.21-LaRC Fire Chief shall:
a. Ensure the establishment of a fire department preplan for each facility.

b. Ensure that fire department preplans are reviewed on a yearly basis for LaRC
facilities-bases.

10.9.3.2 10.9.3:2-Development of Fire Department Preplans

10.9.3.2.210.9.3.2.110.9.3.22-LaRC Fire Department Station Officer shall:

a. a———Ensure that fire department preplans as a minimum address the following
items-as-a-minimum:
1) Facility occupancy
2) Special hazards
3) Fire protection systems provided for the building
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4) Location of fire hydrants

5) Location of fire department connections

6) Exposures

7) Special salvage requirements

8) Maintain an up-to-date listing of hazardous materials and their locations.
9) Maintain an up-to-date listing of disabled occupants and their locations.

&b. b———Transmit the complete fire department preplan to the LaRC AHJ for review
and approval.

c. a——ProvidefacilityLaRC Fire Department shall maintain hard copies of facility
preplans in designated file cabinet inside apparatus bay.

10.9.3.2.310.9.3.2.2FC and/or FSH shall provide facility-specific support in the
development of an-accurate fire department preplans.

10.9.4  10.94-RESPONSIBILITIES

10.9.4.1 10.94.1LaRC Fire Chief shall establish the schedule for the development of
fire department preplans.

10.9.4.2 10.9.4.2 LaRC Fire Department Station Officer shall:
Develop

a. Oversee the preplandevelopment of preplans as delineated in this Section.

b.  Work with the Facility-CoordinaterFC and/or Facility-Safety-HeadFSH to ensure the
accuracy of the preplans.

10.9-4-3Facility CoordinatorFC and/or Facility-Safety HeadFSH shall :

9.4.410.9.4.3  a——provide facility-specific input for the development of the fire
department preplans.

10-710.10  10-310—FIRE DEPARTMENT HAZARDOUS MATERIAL RESPONSE
PROGRAM

10.10.1 16:10-1-PURPOSE

16:-10-21-This Section establishes and implements a program that will provide the
required response to hazardous materials incidents at LaRC.

10.10.2 10.10.2-SCOPE
10:10.2.1-This Section shall apply to all of the members of the LaRC Fire Department

and to etherall non-LaRC Fire Department emergency responders, as applicable.
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10-16-510.10.3 16-103-REQUIREMENTS

10.10.3.1 10:20:3.2-Hampton Fire Department shall train and provide fire service
personnel certified at the NFPA Hazardous Materials Operator level.

10.10.3.2 16-26:3:2-Hampton Fire Department shall train and provide HAZMAT
Specialist and Technician level personnel for incidents at LaRC as required by NFPA
and City of Hampton SOP:-s.

10.10.3.3 16-16:3:3-Emergency response personnel shall follow City of Hampton SOPs

for Hazardous Material Response, as well as LPR 8715.12 — LaRC Integrated Spill
Contingency Plan.

10-10-610.10.4 16-10.4-RESPONSIBILITIES

10.10.4.1 10:10.41-Hampton Fire Department shall develop the Hazardous Materials
Training Program and conduct hazardous materials training.

10.10.4.2 101042 Firefighters shall attend annual hazardous materials training and
meet the minimum operations proficiency level.
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A.l

A.2

A.3

A.4

A5

A.6

A7

A.8

A.9

A.10

A1l

APPENDIX A_- DEFINITIONS

Aging - Large-scale deterioration over time, caused by service and the
environment.

Approved - Acceptable to the Authority Having Jurisdiction (AHJ).

Approved Materials - Materials approved by Factory Mutual (FM) or listed with
Underwriters Laboratories (UL).

Assembly Point - An area identified by the facility owner and/or facility safety
head with concurrence from the LaRC Authority Having Jurisdiction (AHJ) for
facility personnel to safely gather following an evacuation.

Authority Having Jurisdiction (AHJ) - The individual responsible for
interpreting fire, building and life safety related codes, determining intent,
approving equivalencies, granting waivers, equipment, an installation, e+facility,
tunnel, operation, a procedure_and determining personnel qualifications.

Building - Any structure, enclosure, facility, or ramp used or intended for
supporting or sheltering any use or occupancy. The term “building” shall be
construed as if followed by the words “or portions thereof.”

Certificate of Beneficial Occupancy - A document signed by the Safety-and
Facility-Assurance-Office(SFAB)-Head the LaRC Fire Chief attesting that an area or
facility substantially complies with alimost fire protection-and, Life and building
Safety Cede-requirements, but is not in lteralfull compliance with all firecode and
safety-related requirements.

Certificate of Final Occupancy - A document signed by the SFAB-HeadLaRC
Fire Chief attesting that an area, operation or facility fully complies with

applicable Oceupational-Safety-and-Health-Administration {OSHA)National-Fire
Protection-Association{, NFPA);, NASA, and LaRC safety requirements on the

date of the-issuance of the certificate.

Clean Room - A room in which the concentration of airborne particles is
controlled to within specific limits.

Clean Zone - A defined space in which the concentration of airborne particles
is controlled to specific limits.

Computer Area - An area of a facility where the computer room is located
including support rooms served by the same special air conditioning/air
handling equipment as the computer room.
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A.12

A.13

A.14

A.15

A.16

A.l7

A.18

A.19

A.20

Computer Room - A room within the computer area that contains the
electronic computer/data processing equipment.
Construction Projects - New facilities, facility additions, and facility alterations.

-

Equivalency - A variance that authorizes departure from a particular safe*-
requirement where the intent of the requirement is being met through altel
means which provide an equal or greater level of safety.

Exit - That portion of a means of egress that is separated from all other spaces
of the facility or structure by construction or equipment as required by
referenced documents to provide a protected way of travel to the exit
discharge.

Exit Access - That portion of a means of egress that leads to an exit.

Exit Discharge - That portion of a means of egress between the termination of
an exit and the public way.

Facility Fire Watch - The monitoring of potentially hazardous facility conditions

/| operations during fire protection system impairments-and-the-menitoring
ofimpairmentserimpairments or other cempensaton-measures-.circumstances
warranting this protective measure as prescribed by the AHJ

Facility Owner and/or Facility Safety Head - The individual having either the
responsibility for all facility related items or processes with the facility or the
responsibility for the personnel working in the facility. The responsible manager
is the facility owner in instances where the requirement or responsibility
pertains to the actual facility or processes in the facility, such as when a light
bulb needs to be replaced. The supervisor directly responsible for the
employees performing operations or working in the facility is the responsible
manager in instances where the requirement or responsibility pertains to the
employees performing operations (e.g., when a requirement states that the
responsible manager ensures that personnel conduct tasks in a specified
manner). In many situations, the responsible manager is both the facility owner
and the supervisor of personnel in the facility.

Fire Area - An area bounded by construction with a minimum fire resistance
rating of 2 hours, unless otherwise approved by the AHJ, with openings
protected by appropriately fire rated doors, dampers, or penetration seals. The
boundaries of exterior fire areas (yard areas) are determined by the AHJ.
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A.21  Fire Hazard Analysis - A comprehensive assessment of the risks from fire
within individual fire areas in a facility.

A.22  Fire Loss - The dollar cost of restoring damaged property to its prefirepre-fire
condition. In determining loss, the estimated damage to the facility and its
contents includes replacement cost less salvage value. Losses will exclude
costs of restoring (1) property that is scheduled for demolition, (2) property that
is decommissioned and not carried on the books as value, and (3) property that
has no loss potential. Personnel performing the loss estimate should include
the cost of decontamination and cleanup, the loss of production or program
continuity, the indirect costs of fire extinguishment (such as damaged fire
department equipment), and consequent effects on related areas in all property
loss amounts.

A24A.23 Fire Protection - A broad term that encompasses all aspects of fire
safety, including facility construction and fixed facility fire protection featur--
fire suppression and detection systems, fire water systems, emergency pr
safety controls, emergency fire-fightingfirefighting operations (fire department),
Fire Protection Engineer (FPE), and fire prevention. Fire protection is
concerned with preventing or minimizing the direct and indirect consequences
of fire on people, property, and programs. By extension, fire protection also
includes aspects of the following perils as they relate to fire protection:
explosion, natural phenomenon, and smoke and water damage from fire.

A25A.24 Fire Protection Engineering Survey - The process of reviewing,
inspecting, testing, conducting surveillance, appraising and surveying to
determine and document the compliance of facilities and operations with
applicable directives, codes, and standards.

A26A.25 Fire Protection Program - A program that establishes the requirements,
responsibilities, and organizational interfaces for implementing policy in the
areas of fire protection, fire prevention, and life safety.

A27A.26 Fire Protection Review - A review of construction plans prior to
contemplated construction for adequacy of fire risk appraisal and protection and
for compliance with NASA fire protection criteria.

A28A.27 Fire Protection System - Any system designed and installed to detect,
control, or extinguish a fire; to limit fire damage; to alert occupants and/or the
fire department that a fire has occurred; or to otherwise enhance life safety.

A29A.28 Fire Protection System Impairment - A shutdown of a fire protection
system or portion thereof.
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A-30A.29 Fire Watch (for hot work activities) - The individual(s) who monitor the
area around hot work activities for any fires or hot spots caused by sparks or
slag. The personnel assigned to this task have received hands-on fire
extinguisher training, and the hands-on training is renewed biannually. The
personnel performing this task typically are drawn from the organization
performing the hot work or possibly the LaRC Fire Department in special
hazard situations and with the approval of the LaRC Fire Chief.

A-31A.30  Graded Approach - By graded approach, LaRC intends that the depth of
detail required and the magnitude of resources expended for a particular action
are commensurate with the action’s relative importance to safety,
environmental compliance, safeguards and security, programmatic importance,
and/or other facility specific requirements.

A32A.31 Improved Risk - Generally, an improved risk property is one that would
qualify for complete insurance coverage by the Factory Mutual System, the
Industrial Risk Insurers, and other industrial insurance companies that limit their
insurance underwriting to the best protected class of industrial risk. This term
also implies that qualified fire protection engineering judgment has been used
to obtain the highest economically justifiable level of industrial loss prevention.
The most evident characteristic of an improved risk property is the existence of
reliable, automatic fire extinguishing systems throughout all facilities of
combustible construction or content where the facility is vital to operational
continuity or may experience a large property loss from fire in the absence A_3
an automatic extinguishing system.

A-33A.32 Maximum Credible Fire Loss - The property damage that would be
expected from a fire, assuming that (1) all installed fire protection systems
function as designed; and (2) the effect of emergency response is omitted
except for post fire actions such as salvage work, shutting down water systems,
and restoring operations.

A-34A.33 Maximum Possible Fire Loss - The value of property, excluding land,
within a fire area, unless a fire hazards analysis demonstrates a lesser (or
greater) loss potential. This assumes the failure of both automatic fire
suppression systems and manual firefighting efforts.

A-35A.34  Means of Egress - A continuous and unobstructed way of exit travel from
any point in a facility or structure to a public way, consisting of three separate
and distinct parts: the exit access, the exit, and the exit discharge.

A-36A.35 Products of Combustion - Heat, smoke, sparks, and firebrands
generated by burning.
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A-37A.36 Public Way - Any street, alley, or other similar parcel of land essentially
open to the outside air that is dedicated or otherwise permanently appropriated
to the general employee for Center use. The public way has clear width and
height of not less than 10 feet.

A-38A.37 Pyrophoric Material - A material that ignites spontaneously when
exposed to air.

A-39A.38 Redundant Fire Protection - Fire protection measures implemented to
mitigate the effects of fires or related perils in the event of a partial or total
failure of the primary fire protection measures (e.g., two independent fire
suppression systems to protect a high risk facility).

A-40A.39 Safety Class—- Equipment: A system or component that by not performing
as intended could lead to loss of life, severe injury, or major property damage.

A4LA.40  Safety Related Area - A system, equipment, or facility that, by not
performing as intended, causes a hazardous condition that may lead to loss of
life, severe injury, or major property damage.

AA42A.41  Shop Welding Area - A permanently identified and fixed location in which
hot work operations take place to support specific projects or facility operations.

A43A.42 Structure - That which is built or constructed. The term “structure” shall
be construed as if followed by the words “or portion thereof."

A44A.43 Temporary - Not to exceed a period of six months.

AA47A. 44  Transient Fire Load - A fire load that is not permanently installed or
stored in a designated storage area. This includes items such as combustible
shipping containers, packing, stored paper, etc. This does not include har-
carrier items directly under an individual's control such as toolboxes, work
documents personal protective equipment, and instrumentation devices.

A48A.45  Variance - Documented and approved permission to perform some act
different than established requirements.

A-49A.46 Waiver - A-variance-thatauthorizes-departure-fromAuthorization to not comply

with a specific safety-related requirement whereand under certain
circumstances, allow for an increased level of risk has-been-aceeptedio personnel
and/or property.
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A-50A.47 Wear - Local deterioration that is expected based on previous experience.

A-51A.48  Work Order - A written request for maintenance work submitted on a work
order form.
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APPENDIX B_- ACRONYMS

ADA American Disabilities Act

AFFF Aqueous File Forming Foam

AGA American Gas Association

AHJ Authority Having Jurisdiction

ALS Advanced Life Support

ANSI American National Standards Institute

ASME American Society of Mechanical Engineers

ATS Audit Tracking System

CDR Critical Design Review

CFC Chlorofluorocarbon

COD Center Operations Directorate

COF Construction of Facilities

EARS Emergency Alarm Response System

EDO Emergency Dispatch Office

FC Facility Coordinator

FHA Fire Hazard Analysis

FM Factory Mutual

FPE Fire Protection Engineer(ing)

FSH Facility Safety Head

FPR Fire Protection Rating

HAZWOPER Hazardous Materials and Hazardous Waste Operations and
Emergency Response

HEPA High-efficiency Particulate Air Filtration

IC Incident Commander

IBC International Building Code

IFC International Fire Code
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IMC International Mechanical Code

IPC International Plumbing Code

IT&M Inspection, Testing and Maintenance
LaRC Langley Research Center

LEL Lower Explosive Level

LPG Liquefied Petroleum Gas

LPR Langley Procedural Requirements
MCFL Maximum Credible Fire Loadss
MPFL Maximum Possible Fire Load

NFPA National Fire Protection Association
NPR NASA Procedural Requirements
NRL Naval Research Laboratory

OSHA Occupational Safety and Health Administration
0SS Office of Security Service

PDR Preliminary Design Review

PHM Potentially Hazardous Material

PPE Personal Protective Equipment

RAC Risk Assessment Code

SFAB Safety and Facility Assurance Branch
SMAO Safety and Mission Assurance Office
SOP Standard Operating Procedures

SPE Standard Practice Engineer

SSB NASA Security Services Branch
SSCC Security Service Communication Center
STD Standard Technical Document

UL Underwriters Laboratories
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VESDA Very Early Smoke Detection Activation
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APPENDIX C_- SAMPLE FPE SURVEY DEFCICIENY DATABASE PRINTOUT

27Jul 96
FPR Number: I
Violation Number Facility Number: Year: Violation Number
1244-95-V01 1244 1995 VO1
Violation Description: Type of Violation: FSD

The existing water deluge system within the hangar does not provide satisfactory
protection per Section 3-1.1 of NFPA 409; and Chapter 7, Section 700 of NASA STD
8719.11, Safety Standard for Fire Protection.

Recommendation(s):

Provide an approved foam water deluge system(s) and supplemental protection
systems designed in accordance with NFPA 16 and NFPA 11 or 11A, respectively.
Enhanced fire detection should be provided with this system upgrade and be designed
and installed in accordance with NFPA 72.

Status of Violation: Status Description:
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APPENDIX D_- FIRE PROTECTION IMPAIRMENT

1. +———Allimpairments of LaRC fire alarm systems, fire suppression systems,
control valves, initiating devices, notification appliances, supervisory equipment,
water supply, power supply, communications equipment, gas monitoring systems,
or other fire and life safety systems or parts thereof shall be promptly reported to
the Emergency-Dispatch-Office (EBDO)Security Service Communication Center

(SSCQ)) located at FacHityd248Facility 1248 — NASA Fire Station by calling 757-
864-5500. Information required shall include:

Name of person reporting impairment

Company, organization, or work group

Telephone number

Equipment impaired

Equipment location (facility number, room or space number)
Reason for impairment / outage

Date / time equipment tagged out

Anticipated date / time equipment to be placed back in service

SQ P o0TY

2. 2EDOSSCC shall be promptly notified when equipment is restored back in service.
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