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CRITERION 722

FIRE PROTECTION WATER SUPPLY SYSTEMS

PURPOSE

The purpose of this Criterion is to establish the minimum requirements and
best practices for operation and maintenance of fire protection water supplies
at LANL.

This document addresses the requirements of LIR 230-05-01(Ref 10.1),
“Operations and Maintenance Manud.”

Implementation of this Criterion satisfies DOE Order 430.1A (Ref 10.2) for
the subject equipment/system. DOE Order 430.1A (Ref 10.2), “Life Cycle
Asset Management,” Attachment 2 “ Contractor Requirements Document,”
Paragraph 2, Sections A through C, which in part requiresUC to “...maintain
physicd assetsin a condition suitable for their intended purpose,” and employ
“preventive, predictive, and corrective maintenance to ensure physical asset
availability for planned use and/or proper disposition.” Compliance with DOE
Order 430.1A isrequired by Appendix G of the UC Contract.

This criterion establishes the requirements to ensure fire protection water
supply systems are properly maintained per NFPA 25 and to ensure an
accurate record keeping system is used. The document addresses the
requirements of LIR 230-05-01.

SCOPE

The scope of this Criterion includes the routine inspection, testing and
preventive and predictive maintenance of fire protection water supply systems
a LANL, induding fire main piping, fire hydrants, block vaves, mainline
drainers, pressure reducing valves, and water storage tanks. This Criterion
does not address post indicator vavesin fire mains, nor doesit addressfire
department connections, since these are considered part of the associated fire
gorinkler systems. This Criterion does not address corrective maintenance
actions required to repair or replace equipment. This Criterion does not
address Fire Pumps, which are covered by Criterion 723.
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ACRONYMSAND DEFINITIONS

Acronyms

AHJ Authority Having Jurisdiction

DOE Department of Energy

IT™M Inspections, Testing, and Maintenance

LIR Laboratory Implementing Requirement

LPR Laboratory Performance Requirement

O&M Operations and Maintenance

PP& PE Persona Property and Programmetic Equipment
RP&IE Red Property and Installed Equipment

SCADA/ESS Survelllance, Control and Data A cquisition/Equipment
Surveillance System

SSC Structures, Systems, and Components
SSS LANL’s Support Service Subcontractor
ucC Universty of Cdifornia

Definitions

Management Level Determination (ML1, ML2, ML3, ML4)-A
classification system for determining the degree of management control
gpplied to facility work. See LIR 230-01-02 for definitions of each ML level.

RESPONSIBILITIES

FWO-Systems, Engineering and Maintenance (SEM)

FWO-SEM isrespongble for the adminigtrative content of this Criterion and
monitoring the gpplicability and the implementation status of this Criterion
and ether assging the organizations that are not gpplying or mesting the
implementation expectations contained herein or eevating their concernsto
the director(s).

Bass LIR 301-00-01.11; Issuing and Managing Laboratory Operations
Implementation Requirements and Guidance, Section 5.4, OIC
Implementation Requirements.

FWO-SEM shdl provide technical assistance to support implementation of
this Criterion.
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4.2 FWO-Fire Protection (FWO-FIRE)

4.2.1 FWO-FIRE isresponsble for the technical content of this Criterion and
monitoring the proper implementation across the Laboratory.

4.2.2 FWO-FIRE shdl provide technica ass stance to support implementation of
this Criterion.

4.3 Facility Manager

4.3.1 Responsible for operations and maintenance of indtitutiond, or Real Property
and Ingdled Equipment (RP&IE) under their jurisdiction, in accordance with
the requirements of this documen.

4.3.2 Responsible for operations and maintenance of those Persona Property and
Programmatic Equipment (PP& PE) systems and equipment addressed by this
document that may be assigned to the FM in accordance with the FMU-
specific Facility/Tenant Agreement.

4.4 Group Leader

44.1 Responsible for operations and maintenance of those Personad Property and
Programmatic Equipment (PP& PE) systems and equipment addressed by this
document, which are under their jurisdiction.

4.4.2 Responsible for system performance and subsequent replacement or
refurbishment of assigned PP& PE.

4.5 FWO-UI (Utilitiesand Infrastructure)

FWO-UI isresponsible for the water utility sysem. FWO-UI, typicdly via
the SSS, is dso responsible for the assgnment of numbers to hydrants and
auxiliary vaves, for samping the top on the hydrant operating nut and the lid
of the valve box, and for maintaining a database tracking the hydrants and
valves locations and numbers.

4.6 Authority Having Jurisdiction (AHJ) — LANL Fire Marshal

4.6.1 The AHJisrespongble for providing a decison on a specific technicd
question regarding this Criterion.

4.6.2 The LANL Fire Marshd isthe gpprova authority for al exceptions and
variancesto this Criterion.

4.7 Support Services Subcontractor (SSS)

4.7.1 Isresponsible for providing ITM of the fire protection systems addressed in

this Criterion at the request of the respongble Facility Manager.
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Is respongble for coordinating work with operating group and Fecility
Manager to conduct ITM in the affected area.

PRECAUTIONSAND LIMITATIONS

Precautions

This section is not intended to identify al gpplicable precautions necessary for
implementation of this Criterion. A compilation of al gpplicable precautions
shdl be contained in the implementing procedure(s) or work control
authorization documents. The following precautions are intended only to
assig the author of a procedure or work control document in the identification
of hazards/precautions that may not be immediately obvious.

Limitations

The intent of this Criterion isto identify the minimum generic requirements
and recommendations for SSC operation and maintenance across the
Laboratory. Each user isrespongble for the identification and implementation
of additiond facility specific requirements and recommendations based on
their authorization basis and unique equipment and conditions, (e.g.,
equipment history, manufacturer warranties, operating environment, vendor
O&M requirements and guidance, etc.).

Nuclear facilities and moderate to high hazard non-nudlear fadlities will
typicaly have additiond facility- gpecific requirements beyond those
presented in this Criterion. Nuclear facilities shal implement the requirements
of DOE Order 4330.4B (Ref. 10.4) as the minimum programmatic
requirements for a maintenance program. Additiona requirements and
recommendations for SSC operation and maintenance may be necessary to
fully comply with the current DOE Order identified above.

REQUIREMENTS

Minimum requirements that Criterion users shall follow are specified in this
section. Requested variances to these requirements shdl be prepared and
submitted to FWO-SEM in accordance with LIR 301-00-02 (Ref. 10.5),
“Variances and Exceptions to Laboratory Operations Requirements,” for
review and approva. The Criterion users are responsible for analysis of
operationa performance and SSC replacement or refurbishment based on this
andyss. Laws, codes, contractud requirements, engineering judgement,
safety matters, and operations and maintenance experience drive the
requirements contained in this section.
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6.1 Operations Requirements
6.1.1 Operations Checklist

A fire protection water supply system is consdered operationd when the
following conditions are met:

(@& The sysem supply piping (main) isfilled with water.
(b) Control vaves arein the gppropriate position (normaly open).
(c) Frehydrantsin the system are operational.
(d) Thereisadequate water pressure and quantity available.
() The system’s piping and fittings are in good repair.
6.1.2 Marking of Hydrants and Auxiliary Valves

FWO-Utilities and Infrastructure, typicaly viathe SSS, is responsble for the
assgnment of numbersto hydrants and control valves, for samping the top on
the hydrant operating nut and the lid of the valve box, and for maintaining a
database tracking the hydrants and vaves locations and numbers. FWO-UI
personnel or their designee shdl notify FWO-FIRE and the fire department of
any changes made to the database. Facility managers shal have access to the
database.

6.1.3 I nspection
6.1.3.1  Daily Inspections

Water storage tank heating systems installed on tanks not equipped with a
supervised low water temperature alarm connected to a constantly attended
location shal be ingpected daily during the heating season, and the weter
temperature recorded. (Water temperature shall not be less than 40° F.)

Bass. NFPA 25, 2002 Edition Standard for the Inspection, Testing and
Maintenance of Water-based Fire Protection Systems, Chapter 9.
Compliance with this NFPA code is required per Appendix G of
the UC contract.

6.1.3.2  Weekly Ingpections

Water storage tank heeting systems ingtaled on tank s equipped with a
supervised low water temperature darm that are connected to a constantly
attended location (e.g., SCADA/ESS) shdl be ingpected weekly during the
heating season, and the water temperature recorded. (Water temperature shdl
not be lessthan 40° F.)

Bass. NFPA 25, 2002 Edition Standard for the Inspection, Testing and
Maintenance of Water-based Fire Protection Systems, Chapter 9.
Compliance with this NFPA code is required per Appendix G of
the UC contract.
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6.1.3.5

Monthly Ingpections

Water storage tanks that are not equipped with water level darms connected
to a congtantly attended location shall be inspected monthly.

Bass NFPA 25, 2002 Edition Standard for the Inspection, Testing and

Maintenance of Water-based Fire Protection Systems, Chapter 9.

Compliance with this NFPA code is required per Appendix G of
the UC contract.

Quarterly Inspections

(& Fremain pressure reducing valves shdl be inspected quarterly to verify
they are in the open pogtion, are not lesking, are maintaining downstream
pressures in accordance with design criteria, and are in good condition, with
handwhedls ingtaled and unbroken.

(b) Water storage tanks equipped with supervised water level darms
(SCADA/ESS) that are connected to a congtantly attended location shall be
inspected quarterly.

(c) Theexterior of water storage tanks, supporting structure, vents,

foundation, and catwalks or ladders, where provided, shall be inspected
quarterly for signs of obvious damage or wesakening.

(d) The area surrounding water storage tanks and supporting structure, where
provided, shal be ingpected quarterly to ensure that the following conditions
are met:

The areais free of combustible storage, trash, debris, brush, or
materid that could present afire exposure hazard.

The areais free of the accumulation of materid on or near parts that
could result in accelerated corrosion or rot.

The tank and support are free of ice buildup.
Bass. NFPA 25, 2002 Edition Standard for the Inspection, Testing and

Maintenance of Water-based Fire Protection Systems, Chapter 9.

Compliance with this NFPA code is required per Appendix G of
the UC contract.

Annual Inspections

Inspect hydrants regularly, a aminimum annudly and after each
operation (see Appendix A).

Ingoect mainline srainers (if inddled) annualy and after each sgnificant
flow (system flow exceeding that of a 2-inch orifice). See Appendix A.

Ingpect exposed piping (if any) annudly. See Appendix A.
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6.1.3.6

6.2
6.2.1

6.2.1.1

Water storage tank expansion joins, where provided, shal be inspected
annualy for lesks and cracks.

Exterior painted, coated, or insulated surfaces of water storage tanks and
supporting structure (where provided) shal be inspected annudly for signs
of degradation.

Bass. NFPA 25, 2002 Edition Standard for the Ingpection, Testing and
Maintenance of Water-based Fire Protection Systems, Chapter 7,
Table 7.1. Compliance with this NFPA code is required per
Appendix G of the UC contract.

Water Storage Tank Interior Inspections

(8 Theinterior of sted tanks without corrosion protection shall be inspected
every three years.

(b) Theinterior of ged tankswith corroson protection shall be inspected
every fiveyears.

(¢) Whereinterior ingpection is made by means of underwater evauation, St
shdl firgt be removed for the tank floor.

(d) Sted tanks exhibiting Sgns of interior pitting, corroson, or fallure of
coating shdl be tested as described in Appendix B of this Criterion.

(e) Tankson ring-type foundations with sand in the middle shal be ingpected
for evidence of voids benegth the floor.

(f) The heating system and components including piping shal be inspected.
(9) Theanti-vortex plate shal be ingpected for deterioration of blockage.

Bass NFPA 25, 2002 Edition Standard for the Inspection, Testing and
Maintenance of Water-based Fire Protection Systems, Chapter 9.
Compliance with this NFPA code is required per Appendix G of
the UC contract.

Testing Requirements
Monthly Testing

Low water temperature darms in water storage tanks shal be tested monthly
during the tank hesting system.
Bass. NFPA 25, 2002 Edition Standard for the Inspection, Testing and
Maintenance of Water-based Fire Protection Systems, Chapter 9.
Compliance with this NFPA code is required per Appendix G of
the UC contract.
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6.2.1.2  Highwater temperature limit switches on water storage tank heeting systems
ghdl be tested monthly whenever the hegting sysemisin sarvice.

Bass. NFPA 25, 2002 Edition Standard for the Inspection, Testing and
Maintenance of Water-based Fire Protection Systems, Chapter 9.
Compliance with this NFPA code is required per Appendix G of
the UC contract.

6.2.2 Semi-Annual Testing

6.2.2.1  Highandlow water level darms shal be tested semi-annudly.

Bass. NFPA 25, 2002 Edition Standard for the Ingpection, Testing and
Maintenance of Water-based Fire Protection Systems, Chapter 9.
Compliance with this NFPA code is required per Appendix G of
the UC contract.

6.2.3 Annual Testing

6.2.3.1  Water storage tank heating systems shdl be tested prior to the heating season
to make certain they are in proper working order.
Bass. NFPA 25, 2002 Edition Standard for the Inspection, Testing and
Maintenance of Water-based Fire Protection Systems, Chapter 9.
Compliance with this NFPA code is required per Appendix G of
the UC contract.

6.2.3.2  Hydrants shdl be tested annudly to ensure proper functioning. A maintenance
database shdl be established and maintained to document hydrant testing and
maintenance history.

(@ Each hydrant shal be opened fully and waterflowed until dl foreign
materid has cleared.

(b) How shdl be maintained for not less than 1 minute,

(c) After operation, dry barrel and wall hydrants shal be observed for proper
drainage from the barrdl.

(d) Full drainage shal take no longer than 60 minutes.

(&) Where soil conditions or other factors are such that the hydrant barrel
does not drain within 60 minutes, or where the groundwater level is above
that of the hydrant drain, the hydrant drain shall be plugged and the water in
the barrel shall be pumped out.

(f) Dry barrd hydrants that are located in areas subject to freezing weather
and that have plugged drains shdl be identified clearly as needing pumping
after operation.

Page 8 of 15
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Bass  NFPA 25, 2002 Edition Standard for the Inspection, Testing and
Maintenance of Water-based Fire Protection Systems, Chapter 7.
Compliance with this NFPA code is required per Appendix G of
the UC contract.

5-Year Testing

Pressure reducing vaves shdl be subject to a full-flow test, with results
compared to previous test results for trending purposes.

Water storage tank instrumentation:

(@ Levd indicators shall be tested every 5 years for accuracy and freedom of
movement.

(b) Water storage tank pressure gauges shal be tested every 5 yearswith a
cdibrated gauge in accordance with the manufacturer’ s ingructions. Gauges
not accurate to within 3% of the scae of the gauge being tested shdl be
recalibrated or replaced.

Bass. NFPA 25, 2002 Edition Standard for the Inspection, Testing and
Maintenance of Water-based Fire Protection Systems, Chapter 9.
Compliance with this NFPA code is required per Appendix G of
the UC contract.

Underground and exposed piping shal be flow tested to determine the internal
condition of the piping a minimum 5-year intervals.

(& Flow tests shdl be made at flows representative of those expected during
afirefor the purpose of comparing the friction loss characterigtics of the pipe
with hose expected for the particular type of pipe involved, with due
condderation given to the age of the pipe and to the results of the previous
flow tests.

(b) Any flow test results that indicate deterioration of available water flow
and pressure shdl be investigated to the complete satisfaction of the authority
having jurisdiction to ensure that the required flow and pressure are available
for fire protection.

(¢) Where underground piping suppliesindividud sprinkler sysems and
there are no means to conduct full flow tests, tests generating the maximum
available flows shdl be permitted.

Bass NFPA 25, 2002 Edition Standard for the Inspection, Testing and
Maintenance of Water-based Fire Protection Systems, Chapter 7.
Compliance with this NFPA code is required per Appendix G of
the UC contract.
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6.3

6.3.1

6.3.2

6.3.3

M aintenance Requirements

All equipment shal be maintained in proper working condition, consistent
with the manufacturer’ s recommendations.

Annually

(@ Lubricate hydrantsto ensure al stems, caps, plugs, and threads are in
proper operating condition.

(b) Keep hydrants free of snow, ice, or other materias and protected against
mechanical damage o that free accessis ensured.

(©) Mainline grainers (if ingtaled) shdl be deaned annudly and after each
system flow exceeding that of anomind 2-inch orifice. Inspect for
faling, damaged and corroded parts. See Appendix A.

Bass. NFPA 25, 2002 Edition Standard for the Inspection, Testing and

Maintenance of Water-based Fire Protection Systems, Chapter 7.

Compliance with this NFPA code is required per Appendix G of
the UC contract.

5-Year Maintenance

Check vaves shdl be ingpected internaly every five yearsto verify thet all
components operate correctly, move fredy, and arein good condition.
Internal components shdl be cleaned, repaired, or replaced as necessary in
accordance with the manufecturer’ s ingructions.

Bass. NFPA 25, 2002 Edition Standard for the Inspection, Testing and
Maintenance of Water-based Fire Protection Systems, Chapter
12. Compliance with this NFPA code is required per Appendix
G of the UC contract.

Water Storage Tank Maintenance

(@ St shdl beremoved during interior ingpections or more frequently as
needed to avoid accumulation to the level of the tank outlet.

(b) Thetank shal be maintained full or a the designed water level.

(¢) The hatch coversin the roofs and the door at the top of the frostproof
casing shal aways be kept securdly fastened with substantial catches asa
protection againgt freezing and windstorm damage.

(d) No waste materias such as boards, paint cans, trim, or loose materid,
ghdl be left in the tank or on the surface of the tank.

(e) Voids discovered benegath the floors of water storage tanks shal be filled
by pumping in grout or accessing the sand and replenishing.

Bass NFPA 25, 2002 Edition Standard for the Ingpection, Testing and

Maintenance of Water-based Fire Protection Systems, Chapter 9.
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Compliance with this NFPA code is required per Appendix G of
the UC contract.

Impairments and M odifications

If one or more of the operational requirementslisted in Section 6.1.1 are not
maintained, follow the actions outlined in Criterion 733, Fire Protection
System Impairment Control Program.

I ngpection (After an Impairment or M odification)

Visudly ingpect dl affected portions of the system before returning it to
service. See Attachment A.

For modified piping, ingpect piping before hydrogtatic testing, prior to
covering of joints, to ensureit isin good condition and is gppropriately
ingaled. Also ingpect joints during hydrodtatic testing (see Section 6.4.2) for
sgns of leskage.

Testing (After an Impairment or Modification)

Following an impairment of a portion of the fire main, where the fire main has
not been breached in any way, verify that block vaves are in ther correct
positions prior to returning the fire main to service. Perform appropriate
testing on al suppresson systems affected by the impairment (refer to
gpplicable Criteriafor the affected systems).

Following modification or repair of any portion of fire main piping, perform a
hydrogtatic test of the modified piping in accordance with NFPA 24
requirements. Following successful completion of hydrogtatic testing, flush
the modified piping per NFPA 24. Verify block vaves are in ther correct
positions prior to returning the fire main to service. Perform appropriate
testing on dl suppresson systems affected by the modification (refer to
goplicable Criteriafor the affected systems).

Following modification, maintenance or repair of afire hydrant, perform the
testing described in Section 6.2.1.1 above prior to returning the hydrant to
service.

Following modification, maintenance or repair of water storage tank
ingrumentation (ex., water temperature larms or switches, water level
dams, etc.), test al affected instrumentation prior to returning the tank to
sarvice.
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Following modification, maintenance, or repair work on awater storage tank,
verify that itemsidentified in Section 6.3.3 of this Criterion have been
appropriately addressed.

Per sonnel

Operationd testing will be conducted by SSS personnel, in compliance with
LIR 402-910-01, Section 6.0, except for piping flow tests (per Section 6.2.2 of
this Criterion), which are currently conducted by the Los Alamos County Fire
Department and the LANL Fire Protection Group.

Bass LIR402-910-01, LANL Fire Protection Program.

RECOMMENDATIONS AND GOOD PRACTICES

The information provided in this section is recommended based on acceptable
industry practices and should be implemented by each user based on his/her
unique gpplication and operating history of the subject systems/equipment.

Operations Recommendations
None applicable.

M aintenance Recommendations
Pressure Reducing Valve (PRV) Recommendations

On amonthly basis, it is recommended thet the following activities be
performed to verify that fire main pressure reducing vaves are in proper
working order:

(@ Visudly ingpect the overd| condition of the PRV and the vave pit in
whichitisingdled. Check both the indde and the outsde of the pit for
debris, cracks, and evidence of lesks.

(b) Check the PRV pilot vave asfollows:
* Exercise the pilot vave on the PRV by opening the valve one turn.

* Check the gauge on the pilot valve for indication of increasing or
decreasing pressure which will indicate afunctiond pilot valve.

* Return the pilot vave to the origind setting.

(©) Inspect the gauges for cracks and lesks. Verify gauge goes to zero when
gauge root vaveisisolated and gauge cap isremoved. Re-open root valve
and flush gauge. Replace cap.

(d) Check system gauges upstream and downstream of the PRV. Compare
results to previous results. Significant changes from one month to the next
should be brought to the immediate attention of FWO-UI.
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Block Valves Recommendations

It is recommended that block vaves in the fire main system be inspected
annudly to ensure they are in the proper position (normaly open). Itis
further recommended that each block valve in the fire main system be
operated annudly through its full range and returned to its norma position, to
check its operation and to verify that it isin good repair.

GUIDANCE

Operations Guidance

For additiond guidance on conduct of operations a nuclear facilities, see
DOE O 5480.19, Chapter VIII, Part 9 for Temporary Modification Control.

Basis. DOE O 5480.19, Conduct of Operations Requirements for DOE
Facilities.

M aintenance Guidance

For additiond guidance on conduct of operations a nuclear facilities, see
DOE O 5480.19, Chapter VI, Part 7 for Equipment Post Maintenance
Tegting and Return to Service.

Basis. DOE O 5480.19, Conduct of Operations Requirements for DOE
Facilities.

REQUIRED DOCUMENTATION

Fire protection water supply system ITM shdl be maintained by FWO-UI or
their designee, except for piping flow test documentation (per Section 6.2.2 of
this Criterion). Fow testing documentation is currently maintained by the Los
Alamos County Fire Department. Maintenance history shdl be maintained
for fire hydrants to include, as a minimum, the parameters listed in the Table
9-1 below:
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Table 9-1 Documentation Parameters

MAINTENANCE HISTORY DOCUMENTATION PARAMETERS

PARAMETER ML1|ML2|ML3|MLA4

FireMain Maintenance Activities
Repair / Adjustments
PM Activities| X X X X
Fire Main Equipment Problems
Failure Dates
FalureRoot Cause| X X X X

Fire Main Ingpection Results (per this
Criterion)

X
X
X
X

X
x
X
X

X
X
X
X

Inspection Date
SSC Condition| X X X X

Bass. Documentation of the parameterslisted in Table 9-1 above
satisfies the requirements of LPR 230-07-00, Criteria 2, (Ref.
10.6) which states; “Maintenance activities, equipment problems,
and ingpection and test results are documented.”

10.0 REFERENCES

The following references, and associated revisons, were used in the
development of this document.

10.1 LIR 230-05-01.0, Operations and Maintenance Manud.

10.2 DOE 0 430.1A, Attachment 2 “Contractor Requirements Document”
(Paragraph 2, Sections A through C), arequirement of Appendix G of the UC
Contract.

10.3 DOE 0 5480.19, Conduct of Operations Reguirements for DOE Fecilities.
104 DOE Order 4330.4B, Maintenance Management Program, Section 3.4.9.

10.5 LIR 301-00-02.0, Variances and Exceptions to L aboratory Operation
Requirements.

10.6 L PR 230-07-00, Maintenance History, Performance Criteria[2].

10.7 AWWA Manua M17, Ingtalation, Field Testing, and Maintenance of Fire
Hydrants

10.8 LANL O&M Manud, Criterion 301, Planned Utility Outages
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10.9 LIR 402-910-01, LANL Fire Protection Program
10.10  NFPA 14, Standpipe, Private Hydrant, and Hose Systems, 2000 Ediition
10.11  NFPA 24, Private Fire Service Mains and Their Appurtenances, 1995 Edition

10.12  NFPA 25, Inspection, Testing, and Maintenance of Water Based Fire
Protection Systems, 2002 Edition

10.13  NFPA 291, Fire Flow Testing and Marking of Hydrants, 1995 Edition

10.14 Utilities Maintenance Ingtruction 74-00-010, “Fire Protection PRV
Maintenance’

10.15  utilities Maintenance Ingtruction 74-30-010, “Block Vave Inspection”
10.16  Utilities Maintenance Ingtruction 74-20-010, “Hydrant Flush”’

10.17  “FireMains’ portion of LANL Fire Protection Program Manual, dated
4/30/98

11.0 APPENDICES
Appendix A — Ingpection, Testing, and Corrective Actions
Appendix B — Water Storage Tank Interior Ingpection Tests
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Appendix A — Inspection, Testing, and Corrective Actions

Dry Barrel and Wall Hydrants (Annually and after each operation)

Condition Corrective Action
Inaccessible Make accessible

Barrel contains water or ice (presence of
water or ice could indicate afaulty drain,

Repair drain; for high groundwater it could
be necessary to plug the drain and pump out

alesky hydrant vave, or high the barrel after each use; repair leaky
groundwater table) hydrant vave
Improper drainage from barrel Repair drain

Leaksin outlets or a top of hydrant

Repair or replace gaskets, packing, or parts
as necessary

Cracks in hydrant barrel

Repair or replace

Tightness of outlets Lubricate if necessary; tighten if necessary
Worn nozzle threads Repair or replace
Worn hydrant operating nut Repair or replace

Avallability of operating wrench

Make surewrench is available

Bass. NFPA 25, Inspection, Testing, and Maintenance of Water-Based
Fire Protection Systems, Chapter 7.

A-1




LANL Operations and Maintenance Manual Section 100

Criterion 722: Fire Protection Water Supply Systems Date: 10/17/2002
Revision 0

Appendix A — Inspection, Testing, and Corrective Actions

Exposad Piping (Annual Inspection)

Condition Corrective Action

Leaks Repair

Physica damage Repair or replace

Corrosion Clean or replace and provide

corrosion protection

Redtraint methods unsatisfactory (excessve Repair or replace
corrosion, physica damage)

Bass. NFPA 25, Inspection, Testing, and Maintenance of Water-Based
Fire Protection Systems, Chapter 7.

Mainline Strainers (Annually and after significant flow)

Condition Corrective Action

Fugging or fouling | Clean

Corrosion Repair or replace

Bass. NFPA 25, Ingpection, Testing, and Maintenance of Water-Based
Fire Protection Systems, Chapter 7.
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Appendix A — Inspection, Testing, and Corrective Actions

Water Storage Tank Inspections:

(& Theexterior of water storage tanks, supporting structure, vents, foundation, and

catwaks or ladders, where provided, shdl be ingpected quarterly for sgns of obvious
damage or weskening.

(b) The area surrounding water storage tanks and supporting structure, where provided,
shdl be ingpected quarterly to ensure that the following conditions are met:

The areaisfree of combustible storage, trash, debris, brush, or materid that could
present afire exposure hazard.

The areais free of the accumulation of materia on or near parts that could result
in accelerated corrosion or rot.

The tank and support are free of ice buildup.
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Appendix B —Water Storage Tank Interior Inspection Tests

Where awater sorage tank exhibits sgns of interior pitting, interior corrosion, or falure
of interior coating, the following tests shal be conducted (tank must be drained):

(@ Evauation of tank coatings shal be made in accordance with the adhesion test of
ASTM D 3359, Sandard Test Methods for Measuring Adhesion by Tape Test, generdly
referred to as the “ cross-hatch test”.

(b) Dry film thickness measurements shdl be taken at random locations to determine the
overd| coating thickness.

(c) Nondestructive ultrasonic readings shall be taken to evauate the wall thickness
wherethereis evidence of pitting or corrasion.

(d) Interior surfaces shal be spot wet-sponge tested to detect pinholes, cracks, or other
compromisesin the coating. Specid attention shal be given to sharp edges such as
ladder rungs, nuts, and bolts.

(e) Tank bottoms shal be tested for metal 1oss and/or rust on the underside by use of
ultrasonic testing where there is evidence of pitting or corroson. Removal, visud
ingpection, and replacement of random floor coupons shall be an acceptable dternative to
ultrasonic testing.

(f) Tankswith flat bottoms shdl be vacuum-box tested at bottom seams in accordance
with test procedures found in NFPA 22, Sandard for Water Tanks for Private Fire
Protection.

Bass: NFPA 25, Inspection, Testing, and Maintenance of Water-Based
Fire Protection Systems, Chapter 9.
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