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ALTERNATIVE WATER SUPPLIES :I

1.0 General

1.1. Introduction

d fire risk

levels in communities across Canada i the Fire Insurance Grading

service leve

Index for Personal Lines and Comm es insurers. To provide fire
protection, the majority of, Canada utilize water as the

primary extinguishing agent\ s yi ized, municipal-type water
supply systems, alternative 3 e used in fire fighting operations.
When developed a a high level of proficiency, systems of

To Use This Document

Chapter 2 provides a summary of the theory and objectives of alternative water
supplies, shuttle operations and common problems with service delivery. Chapter
3 summarizes the accreditation protocol. Chapter 4 presents the procedure and
the associated form is included in Appendix A. References are provided
throughout this document for additional information on specific issues.




ALTERNATIVE WATER SUPPLIES

1.4. Equivalency

Nothing in this document is intended to prevent the use of systems, methods, or
devices of equivalent or superior quality, strength, fire resistance, effectiveness,
durability, and safety in place of those described in this document, provided
technical documentation is submitted to the Fire Underwriters Survey to

demonstrate equivalency and the system, method, or devicgis approved for the

intended purpose.

1.5. Glossary

propriate Errors and Omissions insurance
provision of water supplies for public fire

y Having Jurisdiction: an organization, office, or
ividual responsible for enforcing the requirements of a code
standard, or for approving equipment, materials, an
stallation, or a procedure.

Alternative Water Supply: water supplies provided where no
municipal-type water system exists or to supplement an
inadequate municipal-type water supply.

Approved Water Supply Point: Any water supply source used
to meet the requirements of this standard shall be of a quality
approved by the AH]J, for purposes of accreditation, water
supply points must be approved by Fire Underwriters Survey.

Automatic Aid: a plan developed between two or more fire
departments for immediate joint response on first alarms.




ALTERNATIVE WATER SUPPLIES

Building: any structure used or intended for supporting any
occupancy.

Certificate of Accreditation: a document issued in accordance
with this protocol that is sealed by Fire Underwriters Survey™.

Clock Start: the time at which the fire department has arrived
to the incident scene (also known as wheel stop); at this time,
the test timer starts

Commercial Lines Insurance: a dis
and liability coverage written for b

on marking property
entrepreneurlal

Personal Lines.

Dry Hydrant: an arrange pipe(s) permanently
connected to than a piped, pressurized
water supply@ys 1 ready means of water

at utilizes the drafting
ent pump. To be

ance grading purposes, a dry hydrant
maintained in accordance with NFPA

Ning units intended to be used, rented, leased, let, or hired
be occupied or that are occupied for habitation

elling Unit: one or more rooms arranged for the use of

e or more individuals living together, providing complete,
ndependent living facilities, including permanent provisions for
living, sleeping, eating, cooking, and sanitation.

Dwelling Protection Grade (DPG): the fire insurance grade
or grades utilized by Personal Lines Insurers in Canada. The
DPG is a number between 1 and 5 that is calculated by
comparing the fire risk in terms of require fire flows to
available resources. Unlike the PFPC system, within the DPG
system, the benchmark required fire flow is a constant, and is
typical for a Detached Dwelling. The DPG for communities
across Canada is determined from a basic survey of the
available resources related to fire risk reduction and fire
protection capacity.




ALTERNATIVE WATER SUPPLIES

Exposure Hazard: a structure within 15.24 m (50 ft) of
another building and 9.3 m” (100 ft’) or larger in area.

Fire Department (Public): a legally formed organization
providing rescue, fire suppression, emergency medical services,
and related activities to the public.

s related to a
clude the entire
all areas used by fire

Incident Scene: the location where activitj
specific incident are conducted. This sh
area subject to incident-related hazar,
department members and equipme
incident.

st be raised during a
the surface of a static source
ump intake.

drafting operation, measu
of water to the centerline o

y of water required for

y Apparatus (Tanker, Tender): a
arily for the safe and effective pickup,
of water to fire emergency scenes where

ing Nydrants and designed to furnish, over and above
mestic consumption (maximum day consumption), a
nimum flow of 1000 L/min (200 Igpm or 250 USgpm) at
39 kPa (20 psi) residual pressure for a 2-hour duration.

Mutual Aid Agreement: a pre-arranged agreement developed
between two or more entities to render assistance to the parties
of the agreement.

Personal Lines Insurance: insurance covering the liability and
property damage exposures of private individuals and their
households as opposed to Commercial Lines. Typically includes
all detached dwellings that are designated single family
residential or duplex.




ALTERNATIVE WATER SUPPLIES

Public Fire Protection Classification (PFPC): the fire
insurance grade or grades utilized by Commercial Lines
Insurers in Canada. The PFPC is a number between 1 and 10
that is calculated by comparing the fire risk in terms of require
fire flows to available resources. The PFPC for communities
across Canada is determined from an extensive survey and
analysis of the fire risk in the built environment and the
available resources related to fire risk reduction and fire
protection capacity.

ow, at a residual
ified duration, that is

Required Fire Flow. The rate of wa
pressure of 20 psi (138 kPa) and fo

building or group of buildin i i entially the
same fire area by virtue of4

Rural: those areas that ar settled wilderness or
rsely populated with densities

iilding situated between the

pulation densities of at least 200 persons per square
metre but less than 400 persons per square kilometre.

ater Delivery Rate: the minimum amount of water per
minute (in L/min, Igpm or USgpm), required by this standard
or the AHJ, to be delivered to the fire scene via mobile water
supply apparatus, hose lines, or a combination of both.

Water Supply Officer (WSO): The fire department officer or
designee responsible for providing water for fire-fighting
purposes.




ALTERNATIVE WATER SUPPLIES :I

2.0 Background on
Alternative

Iternative watet e supplies other than those that are
' type water supply systems. Generally

o succeed. In developed areas, water supplies (if
provided through a network of distribution pipes,
e entire arrangement should be designed to provide

Since the advent of automotive fire apparatus, the capacity to move water from a
source location to the fire ground has improved dramatically. The fundamental steps
in a shuttle operation are as follows:

® sct up pumper apparatus at fire event and deliver water from temporary water
storage location (pool) through fire pump to fire;

® draft water (from a location where water supplies are known to be reliable and
accessible) into a mobile water supply apparatus




ALTERNATIVE WATER SUPPLIES

® move water from source location to fire event using mobile water supply
apparatus

® dump water into temporary storage facility (ex. portable tank) at fire event
location.

o Levels of Service
m An infinite number of levels of se

service provided to the com
department is equipped, traine

are available and the level of
should be one that the fire
ed to provide.

It is important that property owners an,
for fire protection utilizing shuttle o
and practice to shuttle water safel

roviding water supplies
equipment training

From the perspective of the insura
shuttle service

stry, there are three important levels of

adequate
supplies deliver standard tanker shuttle service in accordance with NFPA 1142,

n Water Supplies for Suburban and Rural Fire Fighting. A formal plan for

Yative water supply sources and characteristics. To be credited, fire department
access to alternative water supplies must be 24 hours per day and 365 days per year.
Refill capacity from alternative water supplies using drafting techniques requires a
pump that has a minimum capacity of 450 LPM (100 Igpm) at 275-415 kPa (40-60 psi).

2.3. Accredited Superior Tanker Shuttle Service

To be recognized for Accredited Superior Tanker Shuttle Service, the system of
delivery of water supplies must be well-designed and well-documented. The system of
delivery must meet all of the requirements specified for Standard Tanker Shuttle
Service and must exceed the requirements in several key areas:




ALTERNATIVE WATER SUPPLIES

2.3.1 The fire department must be able to prove through
testing that the specified requirements of Superior Tanker Shuttle
Service can be met.

2.3.2 The fire department must be able to deliver a flow rate of
not less than 1,000 LPM (200 IGPM) within 5 minutes of arriving
at the test site with the first major piece of apparatus (wheel stop).

233 The fire department must be able to deliver the flow rate
which will be accredited within 10 minutes of arriving at the test
site with the first major piece of appagtus (wheel stop).

2.3.4 The volume of water av; e for fire fighting must be
adequate to sustain the accredi flow rate for a duration in
accordance with the Fire U s Survey Water Supplies for
Public Fire Protection.

2.4. Further Notes

2.4.1 To be re i or fire insurance grading purposes, the
be available AND accessible 24 houts

property within 300 metres of a dry hydrant may be

hglble for a Dwelling Protection Grade better than 3B, provided

e building is within eight kilometres by road of a responding fire

jon, the fire department is recognized as meeting the criteria for

a Pwelling Protection Grade of 3A or better and the fire

department has adequate apparatus to effectively utilize the dry

hydrant through suction.

4.4 Fire Underwriters Survey may extend credit beyond 300
metres of a fire hydrant when the company uses large-diameter
hose, if the fire department can demonstrate a standard procedure
for deployment of hose and also establish a relay operation.




ALTERNATIVE WATER SUPPLIES

2.5. Limitations

Recognition of Shuttle Service for fire insurance grading purposes is limited to the
following road travel distances from the insured property:

® Commercial Lines (PFPC)

— 5 km by road of first responding
apparatus; AND

er AND mobile water supply

— 2.5km by road of an approy,

® Personal Lines (DPG)

- g pumper AND mobile water supply

service levels being inconsistent regardless of the checks and balances
at are in place. Such factors include (but are not limited to):

onse distances and associated times
ponse delays (road conditions, traffic, weather)

turn out times of responders (particularly those that are not on-duty)

Introducing mobile water supply apparatus to the fire protection equation increases the
probability of issues resulting from mechanical problems and apparatus travel
problems due to the increased amount of apparatus travel associated with shuttle
service. Any significant mechanical issue or road delay may result in interruption in
water supplies to a fire event.

2.6. Underlying Fire Protection Science
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The underlying basis of the model for Superior Tanker Shuttle Service Accreditation is
scientifically based on peer-reviewed research, literature, international standards and fire
loss experience.

The basic theory is that as time progresses, the losses resulting from a structure fire
become worse and worse. It is common for the fire protection engineering
community to utilize fire propagation curves to demonstrate how losses increase in
relation to time. Typically, at some point between 4 minutes and 10 minutes on a fire
propagation curve, flashover occurs. The property losses associated with a fire increase
at a more rapid rate after flash over occurs and as suclifis desirable to intervene prior
to flash over.

adc ishover
y Unrestrained
fire growth

g
2 s
o 2
@ o
n | -
3 o
8 Fire growth with 2

automatic sprinkler i

8 9 10 —P Minutes
I

|

i : Application of

Travel time | Setup | extinguishing
3 | agent

Detection
of fire

Time directly manageable

. A

situdtions, however it is reasonable to state that a primary goal of public fire protection
is to intervene prior to flash over.

The earlier that intervention occurs, the less resources are typically required to provide
a reasonable level of response.

The underlying theory of the Accredited Superior Tanker Shuttle Service is based on
the following conditions/assumptions:

® Response is timely

10



ALTERNATIVE WATER SUPPLIES

®  Emergency communications system in place and effective(dispatch time efficient)

®  Tum out time reasonable (auxiliary and on-duty) fire fighters respond from
reasonable distance

®  Response is from within a reasonable travel distance (less than 8 km by road)

® Fire force is adequate

If these undetlying conditions/assumptions are tru;
force is adequate, then it can be reasonably de
available for fire fighting to fire departments
water supply systems.

response is timely and the fire
ed that equivalent resources are
pressurized, municipal-type

It is important to state that there ar
methods utilized, fire fighting o
failure of fire fighting operations is
operation, deployment, equipment an

by many factors related to experience,
such factors.

o individual insurers to determine their own
with recognizing or not recognizing the
ers  Survey Accredited Superior Tanker

11



ACCREDITATION PROTOCOL

3.0 Accreditation Protocol

The system for accrediting alternative water sdplies forpublic
fire protection

Preamble

nd administration of an accreditation
rotection services in areas where
s do not exist.

This protocol details the establish
program for agenciesgghat deliver

derwriters Survey™ to a public Fire
ed and implemented a water shuttle system that
ments of the Superior Tanker Shuttle Service
Grading. Conformity with the requirements
vilf'be assessed on an ongoing basis using Certified
Certified Applied Science Technologists,
L cchnologists or Professional Engineers.

Accreditat

3.1. Application for Accreditation Services

3.1.1 The accreditation body will prepare an accreditation program handbook
that details the accreditation program including rules of accreditation and appeal
procedures. The handbook will include the forms necessary for an applicant to apply
for accreditation. A copy of the handbook is to be provided to a potential applicant
upon written request.

3.1.2 The accreditation body will not process an application for accreditation
unless the application includes, as appropriate, completed application forms, Fire
Department endorsed operational plans for the water supply shuttle system for which
accreditation is sought, and all required fees.

12



ACCREDITATION PROTOCOL

3.1.3 The accreditation body will inform an applicant in writing of any
deficiencies in an accreditation application.
3.2 Accreditation Process - General

321 The accreditation body will use the following process to consider an
application for the accreditation of a Fire Department.

d to an auditor who will
ccreditation processes set

322 Each application for accreditation will be assi
review the application in accordance with the applica
out in this protocol.

3.2.3 ill assign auditors who

3.2.4 Application for accreditatio i onsidered for accreditation from
external auditors who are not repr es of Fire Underwriters Survey
conditionally when:

(a) auditors have appropria
and Omission insurance;

water supplies rough shuttle methods;

rocess and testing as detailed in this protocol
y for review; AND

test results bearing the professional seal of the approved
evant details of test are provided to the accrediting body for

3.3. ess - Standard

3.3.1 ¢ accreditation body will use the following process to consider a
standard Application for a Superior Tanker Shuttle Accreditation made directly to Fire

Underwriters Survey.

3.3.2 The accreditation body will require that applicable forms, maps and
documentation of practice test results be submitted, reviewed and accepted prior to
scheduling the on-site test.

333 The accreditation body will require the applicant to provide written
confirmation that adequate resources will be in place to respond to emergency calls
such that emergency services provided by the fire department are not adversely
affected during the on-site test.

13



ACCREDITATION PROTOCOL

3.3.4 If the requirements of sections 2.3.2 and 2.3.3 are met to the satisfaction of
the accreditation body, a Superior Tanker Shuttle Service test will be scheduled at a
time that is agreed upon with the Fire Department.

3.3.5 If the fire department successfully meets all of the requirements of the on-
site test, a Certificate of Accreditation will be issued.

3.4. Accreditation Process - Evidence Based Application

3.4.1 The accreditation body will use the follo
Evidence Based Application for a Superior Tan
directly to Fire Underwriters Survey.

process to consider an
huttle Accreditation made

3.4.2 The accreditation body will re 1 forms, maps and
documentation of practice test results b ccepted prior to

at comprehensive records of actual

3.4.3 The accreditation body will re
i hods and alternative water supplies

responses to structure fires
were utilized to suppress a

3.4.4 ¢ 3 tions 2.3, 2.4 and 3.4 are met to the satisfaction

3.5. s — External Auditor
jon body will use the following process to consider an
Application for a Superior Tanker Shuttle Accreditation.

3.5.2 creditation body will require that applicable forms, maps and

of practice test results be submitted, reviewed and accepted.

353 The accreditation body will require that test results be sealed by a Certified
Applied Science or Engineering Technologist, Professional Technologist or
Professional Engineer.

3.5.4 If the requirements of sections of sections 2.3, 2.4 and 3.5 are met to the
satisfaction of the accreditation body, a Certificate of Accreditation will be issued.

3.6. Certificate of Accreditation Procedure

14



ACCREDITATION PROTOCOL

3.0.1 Where this protocol requires that the certificate of accreditation procedure
be conducted, the procedure in this section will be followed.

3.6.2 The accreditation body will issue a Certificate of Accreditation to the
applicant, for the appropriate accreditation level, subject to the accredited Fire
Department agreeing to continuously maintain and practice Superior Tanker Shuttle
Service and be capable of delivering this service at all times.

3.7. Reports by Auditor
3.7.1 Notice of Non-compliance
3.7.1.1. The accreditation process devel e accreditation body shall
contain the necessary procedures to ensur with this protocol and
NFPA 1142, Standard on Water Supp Rural Fire Fighting,
2007 Edition, Chapters 7 and 8. i i artment is found
to be non-complying, written i ovided to th¢ Fire Department

3.8. Notification
3.8.1 Accreditation Test

f any accreditation test conducted by a Fire
e accreditation body will provide an electronic

3.8.1. ithin 60 days of any passed accreditation test conducted by a Fire
ey auditor, the accreditation body will make available to the
ity the results of the accreditation test through submission to

d accreditation test conducted by an external auditor, the accreditation
il make available to the insurance community the results of the
accreditation test through submission to the online fire insurance grading index.

3.8.1.4. Within 90 days of receiving complete evidence documentation of
the capacity to deliver Superior Tanker Shuttle Service, the accreditation body
will make available to the insurance community the results of the accreditation
review through submission to the online fire insurance grading index.

15



ACCREDITATION PROTOCOL

3.9. Insurance Industry Notification

3.9.1 The accreditation body will maintain a registry, sorted by Fire Department
that contains the following information:
(e) the name of the Fire Department;

(f) the number, type, and age of apparatus owned and utilized in the delivery of
Superior Tanker Shuttle Service;

(2) the number, type, and age of Automatic Aid apparatus atilized in the delivery of
Superior Tanker Shuttle Service;

(h) the accredited water flow capacity of the Superi ker Shuttle Service

accreditation;
(i) the applicable accreditation certificate n ch accreditation;

() any decisions related to the revocati suspension of an a itation;

(k) any audit results made available t
section 3.8; and

community in accordance with

() any other information reg
this protocol.

to the public in accordance with

3.9.2 The information re intained in accordance with section 3.9
e Internet and shall be kept current.

a Fire Department with a Certificate of Accreditation, in
accordang€iwith the following schedule:

d year following the year in which the certificate was issued and every
thereafter, the accreditation body will undertake a surveillance audit in
accordance with the surveillance audit procedure of this protocol; and

(b) in the fifth year following the year in which the certificate was issued and every
fifth year thereafter, the accreditation body will undertake a re-accreditation audit
in accordance with the re-accreditation audit procedure of this protocol.

1'The secure website required for the hosting of the registry of information related to Superior Tanker Shuttle Service must be
accessible to insurers who participate in funding the Fire Underwriters Survey program and the Fire Insurance Grading Index.

16



ACCREDITATION PROTOCOL

3.11. Surveillance Audit Procedure

3.11.1 Where this protocol requires that the surveillance audit procedure be
conducted, the procedure in this section will be followed.

3.11.2 An auditor will remotely collect information
capacity of the fire department to deliver Superior

d evaluate the ongoing
er Shuttle Service. The

(c) the documentation of apparatus mai and replacement programs
apparatus that will be used in

3.11, totawill prepare a brief report detailing significant changes and

3.11.5 At any time during the course of the audit, an auditor may request further
information from the Fire Department; or, with the permission of the accreditation
body and after appropriate notice is given to the appropriate parties (Fire
Department, Water Purveyor, etc.), an auditor may attend at the subject location to
verify information for the purposes of the audit.

3.12. Re-Accreditation Audit Procedure

3.12.1 Where this protocol requires that the re-accreditation audit procedure be
conducted, the procedure in this section will be followed.

17



ACCREDITATION PROTOCOL

3.12.2 An auditor will conduct a standard audit in accordance with the standard
audit procedure of this protocol as it applies to an application for accreditation. The
audit will also include consideration of the results of the most recent audit
undertaken in accordance with this protocol and any of the following that have
occurred subsequent to that audit:

(a) the documentation of all shuttle operation practices (frequency and results);

(b) the documentation of historical responses where shuttle operations were used in
structural fire fighting and the relevant outcomes of such events;

(c) the documentation of apparatus maintenance and r
including specifications of any newly acquired ap
shuttle service;

ement programs
us that will be used in

(d) the documentation of water license agree ents and any
changes to access to water supplies (m i
affect the capacity to deliver shuttle

(e) any changes to the capacity to delt
(fire fighters), training of fire fighters ers), emergency response points
and boundaries.

3.13.

(b) corrective action requests are not addressed to the satisfaction of the accreditation

body;

(c) any fees owed by the Fire Department to the accreditation body have not been
paid in full;

(d)a condition of accreditation is not fulfilled;

(e) a Fire Department prevents or obstructs an auditor from conducting or
completing an audit; or

(f) a Fire Department is determined to be incapable in whole or in part of
continuously delivering the minimum level of service required to be accredited.

18
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3.14. Suspension Process

3.14.1 The following process will apply to the suspension of the accreditation of a
Fire Department:

3.14.1.1. The accreditation body will provide notice of the proposed
suspension to the accredited Fire Department. The notice will include reasons
for the proposed suspension and will indicate that any submissions from the
Fire Department will be considered if provided withig30 days of the date of the
notice. The notice will also indicate that, if an editation is suspended, a
failure to remedy the reasons underlying the ension within 30 days will
result in the automatic revocation of the acc

3.14.1.2. ideri bmissions made by

3.14.1.2 suspends an aGex will also indicate that a failure to
within 30 days will result in the

3.14.2 subsection 3.14.1.1; any decision made in

accordance 14.123 and any decision by the accreditation body to
itati accordance with section 3.17 will be provided
nt in writing and published to the online Fire

the notification requirements in subsection 3.14.2, if the
suspends the accreditation of a Fire Department, the accreditation
iately notify the Fire Department by telephone.

3.15. Revocation Process

3.15.1 If a decision issued by the accreditation body under subsection 3.13.1.1 (b)
suspends an accreditation, and the Fire Department has not addressed the reasons
underlying the suspension within 30 days of the date of the decision to the
satisfaction of the accreditation body, the accreditation body will revoke the Fire
Department’s accreditation.

3.15.2 If a Fire Department’s accreditation is revoked in accordance with section
3.15.1 a written notice of revocation will be provided to the Fire Department and
copied to the online Fire Insurance Grading Index.

19
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3.16. Appeals and Appeal Process
3.16.1 Decisions Subject to Appeal
3.16.1.1. The accreditation body will establish a two-level appeal process and

related procedures and rules consistent with the requirements of this protocol
that allows an appeal, by a Fire Department, of a decision by the accreditation
body to:

(a) suspend an accreditation;

(b) revoke an accreditation;
(c) not grant an accreditation; or

(d) suspend an accreditation process.

rdance with the

3.16.1.2. The appeal proces rated in ac

following:

(a) all appeals will be conducted in writing;

body and the managemen

(c) to initiate a firs e of appeal summarizing the reasons for the
e reasons must be delivered to the accreditation
being appealed from;

ommittee within 15 days of the decision being appealed from; and

n a second level appeal will be made in writing and within 15 days
of a notice of appeal.

3.16.1.3. All written decisions made in accordance with section 3.16.1 will be
provided to the following persons or entities:
(a) the Fire Department;
(b) the accreditation body or management committee, as appropriate;
(c) the online Fire Insurance Grading Index (though promulgation); and

(d) the national Director of Fire Underwriters Survey.

20
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3.17. Reinstatement of Accreditation under Suspension
3.17.1 Removal of suspension
3.17.1.1. The accreditation body may remove a suspension of an

accreditation where the reasons for the suspension have been addressed to the
satisfaction of the accreditation body.

21



ACCREDITATION TEST PROCEDURE

4.0 Accreditation Test Proced

The standardized procedure for evaluating # acl liver
Superior Tanfker Shuttle Service

Preamble

uditors to conduct Superior Tanker
r fire protection services in areas
systems do not exist.

This procedure details the procedur
Shuttle Service Tests f encies that

riters Survey™ to a public Fire
ed and implemented a water shuttle system that
nts of the Superior Tanker Shuttle Service Test

4.1.1 Superior Tanker Shuttle Service (Superior Tanker Shuttle Service)
accreditation districts are limited to

(a) 5 km road distance of the tested Fire Station for properties insured under
Commercial Lines, or

(b) 8 km road distance of the tested Fire Station for properties insured under
Personal Lines.

4.1.2 An adequate number of Superior Tanker Shuttle Service accreditation tests
must be provided for single-family districts and for commercial districts to clearly
demonstrate the capacity of the service to be delivered to all areas which will be

22



ACCREDITATION TEST PROCEDURE

accredited. The number of requisite tests and test sites will be determined by the
auditor.

4.1.3 Within 5 minutes of arrival (wheel stop) to the test site of the first major
piece of apparatus, the department must produce a minimum of 1,000 LPM (200
IGPM), and must sustain this minimum flow rate for the test duration.

4.1.4 The minimum test duration will be 120 minutes.

4.1.5 The fire department must be able to deliver the flow rate which will be
accredited (if greater than the previously mentioned minimum flow rate) within 10
minutes of arriving at the test site with the first majogfpiece of apparatus (wheel

stop).

4.1.6 The volume of water available for fire i st be adequate to sustain
the accredited flow rate for a duration in e Fire Underwriters
Survey Water Supplies for Public Fire Pr i rations correlating

4.1.7 Automatic Aid apparatus a es may be utilized if the shuttle
service system is documented in for oreements and Standard Operating
Guidelines for all participatig

4.1.8 The water supply f
source that is available and ad
year). In addition
adequately desi

ing the test) must come from a
d (24 hours per day, 365 days per
¢ must be conveyed through fire hydrant or
nection. The supply source must be capable of
(24,000 Imp. gal.). Multiple sources may be
utilized.

ancs and right of ways providing access to alternative water
tinuously maintained and documentation of maintenance

4.1.11 he selected test site(s) must be located remotely from fire stations and be
representative of areas where travel distances to alternative water supply refill points
may be comparatively long (ex. 90" percentile). The test site(s) must be agreeable to
both the fire department and the auditor. The test site must be a minimum of five
kilometres from all water refill points and within eight kilometres of a fire station.

4.1.12 Water from the Pumper at the test site must be supplied to a deluge gun
with appropriate smooth bore stacked tips to allow for measurement with a pitot
gauge.
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ACCREDITATION TEST PROCEDURE

4.2.

Pre-Test Set up

4.2.1 Ensure that forms Alternate Water Supply Form (WS5) and Appendix A —
Additional Information Form (WS6) are completed in full or as applicable. Ensure
that Discharge-Time sheets and Fill-time sheets are completed for each tanker listed
in section “Available Apparatus for Alternative Water-Supply Operations” (these can

be found in WS5).

422 Ensure that all applicable information and exhibits specified in the WS5
form, (parts B — 1), has been provided and reviewed by auditor.

d in sentences 4.2.1 and
ater refill site, automatic aid
ith this procedure and all

423 The auditor will evaluate the information re
4.2.2, as well as fire apparatus, test equipment, test si
agreements and test procedures; to ensure compli
relevant standards and specifications are met.

4.2.4 Through evaluating the forms ibi i e auditor will use

to the community being tested or t communities involved in the test
procedure.

4.2.5 The Fire Departm
successfully achieve the mini

(a) within 5 minuge

maximum of three attempts will be completed per accreditation visit.

4.2.5.3. If three successive Superior Tanker Shuttle Tests fail, then
accreditation will not be granted. Re-application may be made after a period of
at least 12 months.

4.2.5.4. Superior Tanker Shuttle Tests that are interrupted are considered
non-tests are not counted toward the number of successive tests.
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ACCREDITATION TEST PROCEDURE

4.3. Layout of Test
4.3.1 Tests should be made during a period of ordinary water supply demand.
432 An appropriately remote site for flowing water shall be selected that is

representative of the 90" percentile with respect to travel distances and response
challenges. Consideration shall be given to remoteness from both water supply
points and fire halls.

4.3.3 Once the test site has been selected, due consideration shall be given to
potential interference with traffic flow patterns, damage to surroundings (e.g.,
roadways, sidewalks, landscapes, vehicles, and pedestti and potential flooding
problems both local and remote from the test site.

4.3.4 The test shall conform to one of the i narios. The set-up for

(b) Fire Suppression and Mq 2 aratus are in motion from a
designated distance from thi tc ive of actual conditions that
would be expected during 2

4.3.5

low testing equipment (handheld pitot device or pitot device
that attaches to deluge gun)

vant pressure gauges. (All pressure gauges shall be
calibrated at least every 12 months, or more frequently
depending on use).

4.3.6 simulate tests accordingly, fire department personnel are required to
wear pef§onal protective clothing. The minimum Personal Protective Clothing (PPC)
that shall be worn during the test includes trousers, protective boots, jacket, and
helmet.

4.3.7 To be credited, personnel participating in the test must arrive on either Fire

Suppression Apparatus or Mobile Water Supply Apparatus.

Excceptions may be considered where the fire department has an established alternate protocol with
supporting SOG/ SOP for transporting fire fighters to fire events.
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ACCREDITATION TEST PROCEDURE

4.3.8 No equipment is allowed to be situated at the test site prior to testing. All
necessary equipment shall be carried on appropriate apparatus to the test site as it
shall be treated like any other structural fire situation.

Exception: Auditor equipment shounld be attached prior to the test (ex. pitot tube with gauge if
appropriate). Doing so before the test ensures no interference will come from the auditor during the
Zest.

4.3.9 A minimum of one auditor will conduct the Superior Tanker Shuttle
Service test(s); however, two auditors are ideal. If only one is present, the
representative/auditor may optionally have fire department personnel to assists in
recording results.

4.4. Test Procedure

441 Two conditions must be met i ior Tanker Shuttle

Service accreditation test:

der to pass the S

— within 5 minutes o to the test site (representing a fire
of apparatus, the department must

PM (200 IGPM); and

t SU this minimum flow rate for the test
om 120 minutes).

flow rate than the minimum will be accredited,
ate must be achieved within 10 minutes of
major piece of apparatus; and

¢ department must sustain this minimum flow rate for the
opriate test duration from the Fire Underwriters Survey
water Supply for Public Fire Protection durations for required
fire flows

4.4.2 e testing, ensure that as much relevant information as possible has
been c ted on the WS5 Alternative water Supplies form.
4.4.3 Using the Hazen-Williams formula, calculate the pitot reading and pressure

required to achieve the desired flow rate (to be accredited), which is shown as QQ and

must be not less than 1000 LPM (200 IGPM):
Q =0.0666cd?\/p

Where:

Q= Flow (LPM)

¢ = coefficient of discharge

d = diameter of the outlet (mm)
p = pitot pressure in (kPa)
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ACCREDITATION TEST PROCEDURE

Or (as appropriate for US or Imperial units)

Q =29.83cd?\/p Q =24.84cd*\/p

Where: Where:

Q= Flow (USgpm) Q= Flow (Igpm)

¢ = coefficient of discharge ¢ = coefficient of discharge

d = diameter of the outlet (inches) d = diameter of the outlet (inches)
p = pitot pressure in (psi) p = pitot pressure in (psi)

4.4.4 Start timing based on the chosen scenario fosfhe test as described in 4.3.4.

4.4.5 Flow rates for the corresponding pi
advance such that the appropriate pitot readi
orifice being used are known. In this way.
the minimum flow rate being supplied.

should be prepared in
ing flow rates for the
uously monitor for

Where possible, it is suggested that a pitot de
pitot, be used to confirm readings.

es 10 a deluge gun, as well as a handheld

4.4.6 When the minimu
readings must then be taken
Reading Data part of the Sup
(see Appendix B if a pu

itot readings and handheld pitot
hours, and recorded in the Test
e Service Accreditation Test Form
el is accessible readings shall be taken from the
gauge, and engine temperature gauge.

o pages of the Superior Tanker Shuttle Service
9 be recorded for each relevant apparatus.

gs shall also be constantly observed to ensure that the flow rate
he minimum flow rate and/or the accredited flow rate (if
ninimum) for longer than 30 seconds. If this condition is not met,
sidered a failure and retesting will be subject to 4.2.5.

the registrar of the Superior Tanker Shuttle Accreditation Tests with forms WS5,
WS6, and all relevant documentation.

Additional Notes:

4.5.1 NFPA 1142, Standard on Water Supplies for Suburban and Rural Fire
Fighting, should be used as the basic standard and primary resource for planning and
executing shuttle operations. Note that to be accredited to deliver Superior Tanker
Shuttle Service requires exceeding the NFPA 1142 standard in several key areas.
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ACCREDITATION TEST PROCEDURE

4.5.2 Operating mobile water supply apparatus under emergency conditions is
hazardous and can result in accidents, injuries and deaths. Ensuring that drivers
complete a thorough training program prior to being allowed to operate the vehicle
under response conditions can minimize the dangers associated with limited
experience. The training program should ensure that all provincial operator licensing
requirements are met. Additionally, NFPA 1002, Standard for Fire Apparatus
Driver/Operator Professional Qualifications, and NFPA 1451, Standard for a Fire
Service Vehicle Operations Training Program, should both be used (or other
equivalent standards) when developing programs to train and validate drivers of
emergency fire apparatus. Fire apparatus used in mobile water supply operations
should be designed, constructed and maintained in accgrdance with CAN/ULC-
S515-04 or NFPA 1901, 2009.

453 Three attempts total are given for th ior Tanker Shuttle Service

accreditation test. For each attempt the fire dep

— Put all equipment priate apparatus.
That means portzstanks must be emptied and stowed on the

Large Diay

ire department shall have a Standard Operational
e for Large Diameter Hose Lay operations. Each fire fighter

The area to be serviced by Large Diameter Hose Lay shall
be serviced by a hydrant(s) or dry hydrant capable of providing not
less than 200 IGPM at 20 psi.

4.6.3 The fire department shall continuously flow not less than
200 IGPM for a duration of 120 minutes.

4.6.4 Pumpers that are expected to be used during Large
Diameter Hose Lay operations shall qualify for recognition as a
‘pumper’ apparatus within the fire insurance grading.
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ACCREDITATION TEST PROCEDURE

4.6.5 Maximum distance that can be credited for Large Diameter
Hose Lay for fire insurance grading purposes is 600 meters.

4.6.6 Each fire station shall be capable of providing 600 meters
of long hose lay from ‘clock start’. If the fire station cannot provide
600 meters of long hose lay, than the amount they will be accredited
will be the length of large diameter hose that the station can
effectively lay.

s to attain a flow
ain the flow greater

ited.

4.6.7 The Fire Department will have 5 mj
not less than 200 IGPM and 10 minutes
than 200 IGPM in which they wish to be
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Fire Underwriters Survey ™

Community Outreach Program

Alternative Water Supply Form (WS5)

A. Additional criteria concerning water delivery by fire department apparatus:

1.

When the fire department uses a water-tender or tanker-relay system, FUS reduces the volume of
the water-tender capacities by 10% for spillage and incomplete filling and discharge.

FUS’s calculations assume that fire apparatus travel at 55 km/h on average. FUS calculates travel
time according to the formula:

T=0.65+1.05D
where T = travel time in minutes
D = the distance in km

FUS uses slower speeds for underpowered apparatus or apparatus laying  hose lines.

The delivery rate of a water-tender or tanker-relay system depends on the rate of filling and
discharge of the apparatus and the usable volume of the fire-site folding tanks or other fire-site
storage.

FUS may give credit for apparatus responding from outside the community, depending upon
communication facilities, handling of alarms, interdepartmental training, fire-ground
communications, and time of arrival at fires.

B. Please provide the following information:

)

2)

3)

A scaled map showing:
a) The boundary of the community or area served by fire department

b) All roads usable by fire apparatus under all weather conditions

c) All bridges that do not have a safe weight capacity sufficient for fire department apparatus
(Weight information is available from the Provincial Department of Transportation.)

d) The location of fire stations
e) The name and location of any fire station housing automatic-aid apparatus

f) The location and identification of each water-supply point (hydrants and/or suction supplies)
A description of each water-supply point
a) Include the maximum rate at 137.89kpa (20 psi) for a hydrant supplied from a water main or

dry hydrant using the pumper and hose arrangement you anticipate using at that hydrant.
Provide supporting test results.

For an impounded supply, lake, pond, or other storage facility:

a) The minimum storage available (at not over 4.57 m lift) during a drought with an average 50-
year frequency (certified by a registered professional engineer, registered hydrologist,
registered geologist, soil conservationist, or federal surface-water specialist)
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Alternative Water Supply Form

4)

5)

6)

7)

8)

For a supply from a flowing stream (including rivers and creeks):

a) The minimum rate of flow available (at not over 4.57 m lift) during a drought with an average
50-year frequency (certified by a registered professional engineer, registered hydrologist,
registered geologist, soil conservationist, or federal surface-water specialist)

b) The maximum rate obtainable using the pumper(s) and hose arrangement you anticipate using
at this point (supported by test results)

For a cistern or tank:
a) The minimum storage (at not over 4.57 m lift)

b) The maximum rate obtainable using the pumper(s) and hose arrangement you anticipate using
at this point (supported by test results)

For each supply point and fire-site location:
a. The number of pumpers that can operate simultaneously
For each water-supply point:

a) The distance to the water-supply point from each fire station housing the pumper or pumpers
normally used at each water-supply point

A statement signed by the owner of any private suction water-supply point authorizing its use by
the fire department

C. Please provide a description of a recent fire or demonstration where the fire-site was more than 304.8 m
from a fire hydrant and the fire department delivered 946.25 LPM (250 USgpm) or more for more than one
hour. Give the following information:

1)
2)
3)
4)
5)
6)
7)

8)

9)

Location of fire or test

Date of fire or test

Number of water tankers or tenders (if used) discharging simultaneously

Rate of flow delivered at the fire site

Distance between the fire site and the water supply

Length of time that the fire department delivered at least 946.25 LPM (250 USgpm) continuously

Number of personnel participating, with a description of each person's function (firefighter, pump
operator, water-tender or tanker operator, etc.)

The apparatus used, with the following information for each:

a) Name and unit number

b) Pump capacity

¢) Tank capacity

d) Functions

The folding tanks used, if any, with the following information for each:
a) Total capacity

b) Usable capacity (total capacity less the volume inaccessible because of configuration of
drafting device)
Page 2 of 11
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Alternative Water Supply Form

D.

E.

¢) A description of use and set-up time
d) Identification of each apparatus carrying a folding tank

If the fire department uses different combinations of apparatus in various sections of the city, list the
combinations with the data in Item C.7 and C.8 above and show the areas on the map.

For each vehicle used to carry water:

1) Indicate the actual time to discharge the capacity of the water tender or tanker.

2) Indicate the actual time necessary to fill the water tender using the pumpers normally used in the
filling operation. If the department will use different pumpers for filling and they have different
pump capacities, indicate the time for filling each capacity pumper. Record the time necessary for
the vehicle to travel 60.9 m to the site (from a rolling start), maneuver into position, fill or
discharge, and travel 60.9 m from the site.

When the water supply is delivered through a large-diameter hose line, indicate the time for a pumper to
travel 60.9 m to a water-supply point, connect suction and discharge hoses, and commence pumping. If the
water-supply points are both hydrants and drafting sites, indicate the time for both types of water-supply
points.

When the water supply is delivered through a large-diameter hose line, indicate the lengths and diameter of
the hose line used for the time trial, and record the time from when the pumper begins to fill the hose line
until a solid stream of water emerges at the other end.

When the use of a water-supply point at times depends upon creating an opening in ice, provide the
maximum known thickness of ice. Provide a statement explaining the equipment used, apparatus carrying
the equipment, and the estimated time necessary to create a drafting site when the ice is at the maximum
thickness.

A dry hydrant is a piping arrangement similar to a hydrant but designed for drafting. A dry hydrant can
help give a pumper rapid access to a drafting source. In cold climates, the proper installation of a dry
hydrant will eliminate the need for creating an opening in the ice. See the National Fire Protection
Association “Standard on Water Supplies for Suburban and Rural Fire Fighting,” NFPA 1142, as a guide.
A semiannual inspection of dry hydrants should include drafting and back flushing.
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® Alternative Water Supply Form

Suction Water-supply Point Information

Community: Region: Prov.:
Date:

Location of suction water-supply point: (street address, nearest cross streets, etc):

Provide (if available) latitude/longitude coordinates in decimal format: Lat.: Lon:
Map Datum used (Preferred is NAD 83):

Have you attached a detailed map showing the location of the suction point? Yes: [] No: []

Is the suction point located within 8 road km of a responding fire station? Yes: [] No:[O

Type of body of water: Static body of water: []  Flowing body of water: []  Cistern: []
Other (describe): []

Name of the body of water:

For bodies of water, attach certification by a registered professional engineer, registered hydrologist, registered
geologist, soil conservationist, or federal surface-water specialist indicating the maximum flow rate that the suction
water-supply point can provide for at least two hours during drought with an average 50-year frequency. (FUS
may waive certification for very large bodies of water)

Is the certification attached? Yes:[] No:[]
Certified maximum flow rate: LPM Certified available capacity: liters
Ownership of site: ~ Public: [] Private: []

If private, attach a statement, signed by the owner of the private suction water-supply point, authorizing
its use by the fire department.

Is the statement attached? Yes: [] No:[J NA:[]
Is a dry hydrant provided? Yes: [] No: []
Outletsize: ~ mm Pipe diameter =~ mm Pipelength: ~  m
Are the dry hydrant hose threads compatible with pumper suction hose? Yes: [] No: []
Indicate the permissible minimum water level over the intake: _ m
Is a suitable hard-surfaced access provided for a pumper to draft? Yes: [ No: [
Indicate the normal pumper that would use this site:
Pumper Name/Number: Pump Size: LPM
Length of suction hose needed: _m Size of suction hose used: mm
Does this pumper respond automatically on the first alarm for structural fires? Yes[] No[]
Indicate the maximum performance at the site using designated pumper(s): LPM
Indicate the maximum static lift at drought level: m
Indicate the commercial buildings within 304.8 m of the suction supply point:
Address: Building/Occupant Name:
Address: Building/Occupant Name:
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@ Alternative Water Supply Form

Available Apparatus for
Alternative Water-Supply Operations

Pump Tank Folding
Fire-Site Pumpers Address Where Apparatus is Housed Capacity Capacity Tank Cap.
(LPM) (liters) (liters)

Supply or Fill-Site Pumpers

Tankers
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Alternative Water Supply Form

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Travel Statistics from Fire Station to First Alternative Water-Supply Assignment

Fire Company or Unit Responding

Travel Km

Travel Time
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E Alternative Water Supply Form

Discharge-Time Sheet

Responsible Fire Department:

Tanker I.D.:

Water-tank capacity: liters FUS-credited capacity: liters

Operation (refer to the diagram below):

A water tender or tanker stops at location A. On a signal from the water-supply officer, the apparatus moves 60.9
m to B and discharges the water load into a portable water holding tank.* When the water discharge is complete,
the tanker moves 60.96 m to C and stops.

*Off-loading of water using a mounted pump on the tanker is acceptable.

Elapsed time (A to C): seconds
Water-tender or tanker discharge time in minutes (seconds/60): minutes
FUS-credited discharge capability (capacity/discharge time): LPM
A B C
! 60.9 m ! 60.9 m !

| | Portable Tank |
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E Alternative Water Supply Form

Fill-Time Sheet

Responsible Fire Department:

Tanker I.D.:

Water-tank capacity: liters FUS-credited capacity: liters

Operation (refer to the diagram below):

A water tender or tanker stops at location A. On a signal from the water-supply officer, the apparatus moves 60.9
m to B for filling according to the diagram. When the water tank is full to overflow, the fill line(s) is/are
disconnected and the tanker moves 60.9 m and stops.

Elapsed time (A to C): seconds
Water-tender or tanker fill time in minutes (seconds/60): minutes
FUS-credited fill capability (capacity/fill time): LPM
60.9 m 60.9 m

e

\

Fill-site pumper

Dry hydrant d)

Water Source
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an

Bridge Certification
For FUS Alternate Water-Supply Survey

Please indicate below all bridges that do not have a safe weight capacity sufficient for fire department apparatus.
Note: Weight information is usually available from the Provincial Department of Transportation.

If there are no bridges that affect fire apparatus response, please indicate “None.”

Bridge Location Map Page/Grid Apparatus Unable to Cross

Please attach additional sheets if needed.
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E Alternative Water Supply Form

Alternate Water Supply — Portable-Tank Worksheet

Community: Region: Prov.:

Date:

Portable tank carried on apparatus number:

Manufacturer's nominal capacity: liters
If the tank is "home made," provide the actual dimensions:
Length: m Width: m Maximum water depth: m

Describe the arrangements for joining multiple portable tanks:

To determine the portable tank set-up time, the apparatus moves from a starting point 200’ away with the portable tank
stowed on the apparatus (in its normal location), proceeds (maneuvers) to the discharge site, removes the portable tank
from the apparatus, and prepares the portable tank to receive water.

Portable tank set-up time = minute(s) and seconds
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© Alternative Water Supply Form

Alternate Water Supply — Fire-Site Pumper Worksheet

Community: Region: Prov.:

Date:

Fire Department name:

Fire station location:

Apparatus designation: Year built: -
Chassis make: Body manufacturer:
Pump capacity: LPM at 1034 Kpa (USgpm at 150 psi)
Water tank capacity: liters
Suction hose size: _ mm length: m
Type of strainer used: Barrel type: []  Floating type: []  Low level type: []
Other: []
Indicate the minimum portable tank depth at which a minimum 946.25 LPM(250 USgpm) rate of flow in.

can be withdrawn:

To determine the fire-site pumper set-up time, the apparatus moves from a starting point 60.9 m away, proceeds
(maneuvers) to fire site, positions the apparatus, primes the pump, and establishes at least a 946.25 LPM (250
USgpm) rate of flow from the portable tank through a minimum of 60.9 m of 63.5 mm or equivalent hose line.
The initial flow may be from the apparatus’s water tank.

Fire-site pumper set-up time = minute(s) and seconds
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m FIRE UNDERWRITERS SURVEY

A SERVICE TO INSURERS AND MUNICIPALITIES

c/o Risk Management Services

Superior Tanker Shuttle Service Accreditation

Test Form
Basic Information:
Test Conducted by: Test Date:
Municipality: Fire Department:

Automatic Aid Department:

Describe where aid comes from and travel distance:

Refill Sites used during test:

Distance from Test Site to Refill
Refill Site Number Site

Refill Sites Available to the Fire Department:

Type of Water Water Road Travel Distance
Location of Refill Source Available at to
Name Sites available for refill Source Fire Station (km)

gl (b (W |N |-

7
L7

LS,
N #101, 3999 Henning Drive T: 604,609.4146 An SCM company
Burnaby, British Columbia Toll Free: 1.800.665.5661 WwWw.scm-rms.ca
V5C 6P9 F: 604.688.6986 www.fireunderwriters.ca

RISK MANAGEMENT SERVICES
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2
m FIRE UNDERWRITERS SURVEY

A SERVICE TO INSURERS AND MUNICIPALITIES

c/o Risk Management Services

Test Sites Available to the Fire Department:

Road Travel Distance

Distance to Latitude & to
Test Site | Location of Test Sites Fire Station (km) Longitude Fire Station (km)
1
2
3
4
5

| Location of Chosen Test Site:

Why was the Test Site Chosen?

Comments/Sketches

Y #101, 3999 Henning Drive T: 604,609.4146 An SCM company
Burnaby, British Columbia Toll Free: 1.800.665.5661 WwWw.scm-rms.ca
V5C 6P9 F: 604.688.6986 www.fireunderwriters.ca

RISK MANAGEMENT SERVICES
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m FIRE UNDERWRITERS SURVEY

A SERVICE TO INSURERS AND MUNICIPALITIES

c/o Risk Management Services

Description of Refill site(s) used during the test (noting access issues, improper turnaround, signage,
loading platforms)

| If pressurized fire hydrants are used as a refill site, were flow tests conducted? \

Tanker Start Point for Chosen Test Site:

Distance from Capacity at
Start Point to Test Start of Port-a-Tank
Tanker Location Site (km) Test Equipped

LS,
o #101, 3999 Henning Drive T: 604,609.4146 An SCM company
Burnaby, British Columbia Toll Free: 1.800.665.5661 WwWw.scm-rms.ca
V5C 6P9 F: 604.688.6986 www.fireunderwriters.ca

RISK MANAGEMENT SERVICES
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m FIRE UNDERWRITERS SURVEY

A SERVICE TO INSURERS AND MUNICIPALITIES

c/o Risk Management Services

Refill Sites used during test:

Distance from Test | Type of Water Water Available
Name Location Site to Refill Site Source at Source

Roadway Information:

| Posted Speeds of Roadway to Refill Site(s): | | |

| Maximum Allowable Travel Speed during Test: | | |

| RCMP Notified: | | |

| Community Notified: | | |

| Lights and Sirens used during test: | |

Description of Roadway used during test:

7
oy

il

Y #101, 3999 Henning Drive T: 604,609.4146 An SCM company
Burnaby, British Columbia Toll Free: 1.800.665.5661 WwWw.scm-rms.ca
V5C 6P9 F: 604.688.6986 www.fireunderwriters.ca

RISK MANAGEMENT SERVICES
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m FIRE UNDERWRITERS SURVEY

A SERVICE TO INSURERS AND MUNICIPALITIES

c/o Risk Management Services

Test Data:

Initial Available Water at Test Site:

Test Start Time (on the day of the test):

Nozzle Diameter (orifice size): Coefficient:

Time 200 IGPM was first flowed as read from the stopwatch:

Pitot reading:

Suction Hose Diameter: Suction Hose Material:

Suction Hose Length: Suction Hose Lift during test:

Portable Pumps and pumping capacity used during test (if any):

Describe how the department connects portable tanks together (if not known from Portable-Tank
worksheet):

LS,

Y #101, 3999 Henning Drive T: 604,609.4146 An SCM company
Burnaby, British Columbia Toll Free: 1.800.665.5661 WwWw.scm-rms.ca
V5C 6P9 F: 604.688.6986 www.fireunderwriters.ca

RISK MANAGEMENT SERVICES
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m FIRE UNDERWRITERS SURVEY

A SERVICE TO INSURERS AND MUNICIPALITIES

c/o Risk Management Services

Test Reading Data:

Calculated Discharge Suction Handheld
Time Pitot Flow Rate Gauge Gauge | Engine Pitot
(minutes) | Reading (IGPM) Reading RPM Reading | Temp. Reading

(when 200
lgpm was
reached)

+5
+10
+15
+20
+25
+30
+35
+40
+45
+50
+55
+60
+65
+70
+75
+80
+85
+90
+95
+100
+105
+110
+115
+120

Hazen-Williams Flow Calculation
Imperial results require inches and PSI. Metric measurements require mm and kPa.

USGPM — |Q = 29.84cd*V/P

LPM —|Q = 0.0666¢d /P

L7 )
&
[ d
N #101, 3999 Henning Drive T: 604,609.4146 An SCM company
Burnaby, British Columbia Toll Free: 1.800.665.5661 WwWw.scm-rms.ca
V5C 6P9 F: 604.688.6986 www.fireunderwriters.ca

RISK MANAGEMENT SERVICES




m FIRE UNDERWRITERS SURVEY

A SERVICE TO INSURERS AND MUNICIPALITIES

c/o Risk Management Services

T Unit# | Capacity | Station Start Location Refill Site
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