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Submitted by: Chairman of the
Assembly at the request of the
Mayor

Prepared by: Department of
Public Works

For Reading: January 25. 1983 *

ANCHORAGE, ALASKA
AO No. 83-9

AN ORDINANCE PROVIDING FOR THE REPEAL AND REENACT-
MENT OF CHAPTER 23.25 OF THE ANCHORAGE MUNICIPAL
CODE PERTAINING TO THE UNIFORM DLUMBING CODE~AW)
AMENDING SECTION 23.05.010(0
THEANCHORAGE ASSEMBLY ORDAINS:

Section 1. That Chapter 23.25 of the Anchorage Municipal
Code is hereby repealed and reenacted to read as follows:

Chapter 23.25

LOCAL AMENDMENTS TO THE UNIFORM PLUMBING CODE,

1982 EDITION

Sections:

23.25.010 Local amendments to the Uniform Plumbing
Code (1982 edition).

23.25.015 Administration.

23.25.1.0 Application and scope.

23.25.1.1 Administrative authority and assistants.

23.25.1.2 Duties of the administrative authority.

23.25.1.3 Right of entry.

23.25.1.4 Dangerous and unsanitary construction.

23.25.1.5 Violations and penalties.

23.25.1 .6 Permit required.

23.25.1.7 Work not requiring permit.

23.25.1.8 To whom permits may be issued.

23 25.1.9 Application for permit.

23.25.1.10 Cost of permit— Schedule of fees.

23.25.1.11 All work to be inspected.

23.25.1.12 Notification.

23.25.2.1 Definitions of plumbers and contractors.

23.25.2.2 General provisions.

23.25.2.3 Application for certificate of qualification or
registration.

23.25.2.4 Board of Plumber Examiners.

23.25.2.5 Application and testing fee.

23.25.2.6 Issuance of certificate of qualification or

registration.
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Submitted by: Chairman of the
Assembly at the request of the
Mayor

Prepared by: Department  of
Public Works

For Reading: June 7, 1983

ANCHORAGE, ALASKA
AO No. 83-92

AN ORDINANCE AMENDING AMC 23.25.1.5, “ RTAINING TO
PERMIT TIME LIMITATIONS

THE ANCHORAGE ASSEMBLY ORDAIN
Section 1. That the fourth paragraph of AMC 23.25.1.5,

Violations and Penalties, is hereby amended to read as follows:

23.25.1.5 Violations and penalties.

Every permit issued by the administrative authority under
the provisions of this code shall expire by limitation and become
null and void, 1if the work authorized by such permit is nor
commenced within [180] 360 days from the date of such permit,
or if the work authorized by such permit is suspended or aban—
doned at any time after the work is commenced for a period of
[180] "SO days. Before such work can be recommenced a new
permit snail be first obtained to do so, and the fee therefor
shall be one-half the amount required for a new permit for such
work, provided no changes have been made, or will be made in
the original plans and specifications for such work, and pro—
vided further that such suspension or abandonment has not ex—
ceeded [one vyear] 18 months. (CAC 14.32.0S0-1.7, am
AO 78-105, am AO 80-1, AO 82-d, a0 83—9)-/

Section 2. This ordinance shall take effect immediately
upon passage by the Anchorage Municipal Assembly.
PASSED AND APPROVED by the Anchorage Municipal

Assembly this 21st day of June , 1983.

Chairman
ATTEST:
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23.25.010 Local amendments to the Uniform Plumbing Code
(1982 Edition).

Amendments to the 1982 Uniform Plumbing Code and appen-
dices thereto are listed hereafter by section. The last digits
after the title and chapter digits of the section number are the
section number of the Uniform Plumbing Code to which the
amendment refers, i.e., 23.20.409(a) refers to Section 409(a)
of the Uniform Plumbing Code, (new, am AO 78-105, AO 80-1,
AO 82-5).

23.25.015 Administration.

Part I, Administration, is amended by deleting sec-
tions 10.1 through 20.8 and substitution of the following sec-
tions 23.25.1 .0 through 23.25.2.10. (AO 78-105, am AO 80-1,
AO 82-5).

23.25.1 .0 Application and scope.

The provisions of this code shall apply to all new construc-
tion, relocated buildings and to any alterations, repairs or re-
construction, except as provided for otherwise in this code.
(AO 78-105, am AO 80-1, AO 82-5).

23.25.1 .1 Administrative authorityand assistants.

Whenever the term "administrative authority” is used in
this code, it shall be construed to mean the building official or
his authorized representative. (CAC 14.32.030-1 .1, am
AO 78-105, AO 80-1, AO 82-5).

23.25.1 .2 Duties of the administrative authority.

The administrative authority s) M maintain public office
hours necessary to efficiently administer the provisions of this
code and amendments thereto andshall perform the following
duties:

A. Require submission of, examine 2nd check plans and speci-
fications, drawings, descriptions, and/or diagrams neces-
sary to show clearly the character, kind and extent of
work covered by applications for a permit and upon ap-
proval thereof shall issue the permit for which application
is made.

B. Keep a permanent, accurate account of all fees for permits
issued and other moneys collected and received as provided
by this code, the names of the persons upon whose account
the same were paid, the date and amount thereof, together
with the location or premises to which they relate.
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C. Administer and enforce the provisions of this code in a
manner consistent with the intent thereof and shall inspect
all plumbing and drainage work authorized by any permit
to assure compliance with provisions of this code or amend-
ments thereto, approving or condemning the work in whole
or in part as conditions requir

D. Issue upon request a certificate of approval for any work
approved by him.

E. Condemn and reject all work done or being done or mate-
rials used or being used which do not in all respects com-
ply with the provisions of this code and amendments
thereto.

F. Order changes in workmanship and/or materials essential
to obtain jonrliance with all provisions of this code.

G. Investigate any construction or work regulated by this
code and issue such notices and orders as provided in Sec-
tion 23.25.1.6.

H. Keep a complete record of all the essential transactions of
his office.

l. Transfer all fees collected )y him to the proper authority
provided by law to receive such funds.

J. Maintainan official register of all persons, firms or corpo-
rations lawfully entitled to carry on or engage inthe busi-
ness of plumbing or to labor at the trade of plumbing to
whom a plumber's certificate of qualification has been is-
sued in accordance with provisions of Sections 23.25.2.1
through 23.25.2.10 of this code. (AO 78-105, am
AO 80-1, AG 82-5).

23.25. 1.3 Right of entry.

The administrative authority and assistants shall carry
proper credentials of their respective office, upon exhibition of
which tht.y shall have the right of entry, during usual business
hours, to inspect any and all buildings and premises in the per-
formance of their duties. (AO 78-105, am AO 80-1, AO 82-5).

23.25.1.4 Dangerous and unsanitary construction.
A. Any portion of a plumbing system found by the administra-

tive authority to be unsanitary as defined herein is hereby
declared to be a nuisance.



83-9

AO

B. Whenever brought to the attention of the department having
jurisdiction that any unsanitary conditions exist or that any
construction or work regulated by this code is dangerous,
unsafe, unsanitary, a nuisance or a menace to life, health
or property or otherwise in violation of this code, said
department may request an investigation by the administra-
tive authority who, upon determining such information to
be fact, shall order any person, firm or corporation using
or maintaining any such condition or responsible for the
use or maintenance thereof to discontinue the use or main-
tenance thereof or to repair, alter, change, remove or
demolish same, as he may consider necessary for the
proper protection of life, health or property, and in the
case of any gas piping or gas appliance may order any
.person, firm or corporation supplying gas to such piping
or appliance to discontinue supplying gas thereto until such
piping or appliance is made safe to life, health or property.

Every such order shall be in writing, addressed to the
owner, agent or person responsible for the premises in
which such condition exists and shall specify the date or
time for compliance with such order.

C. R'fusal, failure or neglect to comply with any such notice
or order shall be considered a violation of this code.
D. When any plumbing system is maintained in violation of

this code and in violation of any notice issued pursuant to
the provisions of this section, or where a nuisance exists
in any building or on a lot on which a building is situated,
the administrative authority, through the municipal Legal
Department, shall institute any appropriate action or pro-
ceeding in any court of competent jurisdiction to prevent,
restrain, enjoin, correct or abate the violation or nuisance.
(AO 73-105, am AO 80-1, AO 82-5).

23.25. 1.5 Violations and penalties.

Any person, firm or corporation violating any provision of
this code sha'l be deemed guilty of a misdemeanor and shall be
subject to the penalties and remedies provided in Sec-
tion 23.10.025 of this title.

The issuance or granting of a permit or approval of plans
and specifications shall not be deemed or construed to be a per-
mit for, or an approval of, any violation of any of the provi-
sions of this code. No permit presuming to give authority to
violate or cancel the provisions of this code shall be valid, ex-
cept insofar as the work or use which it authorizes is lawful.



The issuance or granting of a permit or approval of plans
shall not prevent the administrative authority from thereafter
requiring the correction of errors in said plans and specifica-
tions or from preventing construction operations being carried
on thereunder when in violation of this code or of any other
ordinance or from revoking any certificate of approval when is-
sued in error.

Every permit issued by the administrative authority under
th« provisions of this code shall expire by limitation and become
nuil and void, if the work authorized by such permit is not
commenced within 180 days from the date of such permit, or if
the work authorized by such permit is suspended or abandoned
at any time after the work is commenced for a period of 180
days. Before such work can be recommenced a new permit shall
be first obtained to do so, and the fee therefor shall be one-
half the amount required for a new permit for such work, pro-

vided no changes have been made, or will be made in the
original plans and specifications for such work,and provided
further that such suspension orabandonment has not exceeded
one year. (CAC 14.32.060-1 .7, am AO 78-105, am AO 80-1,
AO 82-5).

23.25.1.6 Permit required.

A. It shall be unlawful for any person to install, remove,

alter, repair or replace or cause to be installed, removed,
altered, repaired or replaced any plumbing, gas or drain-
age piping work or any fixture or water heating or treat-
ing equipment in a building or premises without first
obtaining a permit to do such work from the administra-
tive authority.

B. A separate permit shall be obtained for each building or
structure.
C. No person shall allow any other person to do or cause to

be done any work under a permit secured by a permittee
except persons in his employ. (AO 78-105, am AO 80-1,
AO 82-5).

23.25.1 .7 Work not requiring permit.

No permit shall be required in the case of any repair work
as follows: the stopping of leaks in drains, soil, waste or vent
pipe, provided, however, that should any trap, drainpipe, soil,
waste or vent pipe be or become defective and it becomes neces-
sary to remove and replace the same with new material in any
part or parts, the same shall be considered as such new work
and a permit shall be procured and inspection made as hereinbe-
fore provided. No permit shall be required for the c'earing of
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stoppages or the repairing of leaks in pipes, valves or fix-
tures, when such repairs do not involve or require the re-
placement or rearrangement of valves, pipes or fixtures.
(AO 78-105, am AO 80-1, AO 82-5).

23.25.1.8 To whom permits may be issued.

A. ho permit shall be issued to any person to do or cause to
be done any work regulated by this code, except to a per-
son holding a valid unexpired and unrevoked plumbing
contractor's certificate of qualification or registration as
required by Section 23.25.2.2, except when and as other-
wise hereinafter provided in this section.

B. A permit may be issued to a properly licensed person not
actin in violation of any current contractor licensing law.

C. Any pc lit required by this code may be issued to any
person to do any work regulated by this code in a single-
family dwelling used exclusively for living purposes, in-
cluding the usual accessory buildings and quarters in
connection with such buildings in the event that any such
person is the legal owner of any such dwelling and acces-
sory buildings and quarters, and that the same are occu-
pied by said owner, provided that said owner shall

personally perform all labor in connection therewith.
(GAAB 22.20.010-1 .10(d)! and 2, am AO 78-105, AO 80--1,
AO 82-5).

23.25.1.9 Application for permit.

Any person legally entitled to apply for and receive a
permit shall make such application on forms provided for that
purpose. He shall give a description of the character of the
work proposed to be done, and the location, ownership, occu-
pancy and use of the premises in connection therewith. The
administrative authority may require plans, specifications or
drawings and such other information as he may deem necessary.

If the administrative authority determines that the plans,
specifications, drawings, descriptions or information furnished
by the applicant are in compliance with this code, he shall issue
the permit applied for upon payment of the required fee as
hereinafter fixed. (AO 78-105, am AO 80-1, AO 82-5).

23.25.1 .10 Cost of permit— Schedule of fees.

Every applicant for 4 permit to do work regulated by this
code shall state in writing on the application form provided for
that purpose the character of work proposed to be done and
the amount and kind in connection therewith, together with
such information pertinent thereto as may be required.
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Such applicant shall pay for each permit issued, at the
time of issuance, a fee in accordance with the following sched-
ule, and at the rate provided for each classification shown
herein.

Any person who shall commence any work for which a per-
mit is required by this code without first having obtained a
permit therefor shall, if subsequently permitted to obtain a
permit, pay double the permit fee fixed by this section for such
work, provided however, that this provision shall not apply to
emergency work when it shall be proved to the satisfaction of
the administrative authority that such work was urgently neces-
sary and that it was not practical to obtain a permit therefor
before the commencement of the work. In all such cases a
permit must be obtained as soon as it is practical to do so, and
if there be an unreasonable delay in obtaining suc> permit, a
double fee as herein provided shall be charged.

For the purpose of this section a sanitary plumbing outlet
on or to which a plumbing fixture or appliance may be set or
attached shall be construed to be a fixture. Fees for reconnec-
tion and retest of existing plumbing systems in relocated build-
ings shall be based on the number of plumbing fixtures, gas
systems, water heaters, etc., involved.

When interceptor traps or house trailer site traps are in-
stalled at the same time as a building sewer on any lot, no
sewer permit shall be required for the connection of any such
trap to an appropriate inlet fitting provided in the building
sewer by the permittee constructing such sewer.

When a permit has been obtained to connect an existing
building or existing work to the public sewer or to connect to a
new private disposal facility, backfilling of private sewage dis-
posal facilities abandoned consequent to such connection is in-
cluded in the ’ jilding sewer permit.

SCHEDULE OF FEES

Permit fee for all plumbing work:

A. For the issuance of each permit $ 10.00
B. For each plumbing fixture 3.00
C. For each gas outlet 3.00
D. For each water heater per

1,000 B.T.U. 0.15
E. For plumbing alteration work

per outlet 3.00
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F. For automatic sprinkler systems
per head 1.00

C. Re-inspection fee 35.00

H. Inspection outside normal
business hours, per hour,
4 hours minimum 35.00
(GAAB 22.20.010-1 .12, am AO 78-105, AO 80-1,
AO 82-5).

23.25.1 11 All work to be inspected.

All plumbing and drainage systems shall be inspected by
the administrative authority to ensure compliance with all re-
quirements of this code. (AO 78-105, am AO 80-1, AO 82-5).

23.25. 1.12 Notification.

It shall be the duty of the person doing the work author-
ized by the permit to notify the administrative authority orally
or in writing that said work is ready for inspection. Such
notification shall be given not less than 24 hours before the
work is to be inspected.

It shall be the duty of the person doing the work author-
ized by the permit to make sure that the work will stand the
tests prescribed elsewhere in this code before giving the above
notification. (AO 78-105, am AO 80-1, AO 82-5).

23.25.2.1 Definitions of plumbers and contractors.

A. A plumbing contractor certificate holder can obtain per-
mits, install or repair plumbing, gas piping and mechanical
equipment.

B. A sewer or sewage disposal contractor is aperson who
may conduct, carry on or engage in the business of instal-
ling, altering or repairing sewers and private sewage dis-
posal systems.

C. A journeyman plumber is a person who labors at the trade
of plumbing as an employee. A journeyman plumber certi-
ficate holder can install plumbing, gas piping and mech-
anical equipment.

D. An apprentice plumber is a person other than a contractor
or journeyman plumber who labors at the trade of plumbing
as an employee. The apprentice plumber shall be under
the direct supervision and in the immediate presence of a
plumbing contractor or journeyman plumber. The appren-
tice plumber shall be a certificate holder of a valid Munici-
pality of Anchorage apprentice card.

-9-
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A gas certificate holder can install gas piping and gas
equipment. He may also service said equipment. He will
not be issued permits.

A gas piping contractor certificate holder can installand
repair gas piping, install and repair mechanical equipment
and obtain permits for such work.

Any other specialty contractors doing work covered by
code shall be required to be tested and licensed and to ob-
tain permits for such work, i.e., mobile home installer.
Specialty contracting shall include, but not be Ilimited to,
work such as trailer hook-ups. and duct work. (AO 78-105,
am AO 80-1, AO 82-5).

23.25.2.2 General provisions.

A.

It shall be unlawful for any person to conduct, carry on
or engage in the business of plumbing or act in the capa-
city of a plumbing contractor without first having been
issued a valid plumbing contractor’'s certificate of qualifi-
cation or registration by the Board of Plumber Examiners.

It shall be unlawful forany person to labor at the trade
of plumbing in the capacity of a journeyman plumber with-
out first having been issued a valid journeyman plumber's
certificate of qualification or registration by the Board of
Plumber Examiners.

No person, firm or corporation except duly certified and
licensed gas fitters or persons working under the imme-
diate supervision and control of a licensee hereunder shall
install, alter or repair any gas piping for illuminating or
fuel gas or irstall, alter, repair or service any gas-burn-
ing devices connected thereto in or for any building or
structure in the municipality without having a license ac-
ceptable to the building officialauthorizing said person,
firm or corporation to do so.

Any other specialty contractors doing work covered by
code shall be required to be tested and licensed.

It shall be wunlawful for any person to labor at the trade
of plumbing while learning the trade of plumbing, without
first having been issued a valid apprentice plumber certifi-
cate of registration by the Board of Plumber Examiners.
(AO 78-105, am AO 80-1, AO 82-5).

-10-
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Applicants for an apprentice plumber, license need no
prior experience.

Applicants for a gas piping contractor's certificate
shall prove that they have at least four years of previous
practical experience.

Applicants for a specialty contractor's certificate shall
prove that they have had at least four years of previous
practical experience in the field for which they are apply-
ing. (CAAB 22.20.010-2.3, am AO 78-105. AO 80-1,
AO 82-5).

23.25.2.4 Board of Plumber Examiners.

A.

The Board of Mechanical Examiners and Appeals as estab-
lished under Section 23.10.015 of this title shall also be
the Board of Plumber Examiners. The building official or
his deputy shall be the executive secretary to the Board
of Plumber Examiners, and shall have no vote on any
matter to be decided by the board.

Appeals shall be made in writing on an application ob-
tained from the board secretary and shall be submitted
with a $50.00 processing fee. Appeals shall be heard not
later than 30 days after receipt of the application. The
appellant may appear in person before the board, or may
be represented by an attorney, and may introduce evi-
dence to support his claims. The appellant shall cause to
be made at his own expense any tests or research required
by the board to substantiate his claims. (Adapted from
GAAB 22.20.010-2.4, am AO 78-105, AO 80-1, AO 82-5).

23.25.2.5 Application and testing fee.

Every person applying for a plumber's certificate of quali-

fication or regibtration shall pay to the secretary of the Board
of Building Regulation Examiners and Appeals at t.ie time he
makes such application for examination the following fees:

A.

Mechanical and plumbing contractor's
certificate of examination $ 25.00

Journeyman plumber's certificate
of examination 15.00

Journeyman gas Ttter's certificate
of examination 15.00

Gas piping contractor's certificate
of examination 15.00

-12-
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E. Specialty contractor's certificate

of examination 15.00

(CAAB 22.20.010-2.6, am AO 78-105, AO 80-1, AO 82-5).
23.25.2.6 Issuance of certificate of qualification or regis-

tration.

The Board of Plumber Examiners shall issue certificates of

qualification or registration pursuant to the following pro-
visions:

A.

E.

A plumbing contractor's certificate of qualification or regis-
tration shall be issued to every person who makes applica-
tion for such certificate, pays the required fee, proves
.required experience and training and successfully passes
the examination conducted by the Board of Plumber Ex-
aminers.

A journeyman plumber's certificate of qualification or regis-
tration shall be issued to every person who makes applica-
tion for such certificate, pays the required fee, proves
required experience and training and successfully passes
the examination conducted by the Board of Plumber Ex-
aminers.

A journeyman gas fitter's certificate of qualification or
registration shall be issued to every person who makes ap-
plication for such certificate, pays the required fee,
proves required experience and training and successfully
passes the examination conducted by the Board of Plumber
Examiners.

An apprentice plumber certificate of registration shall be
issued to every person who makia application for such cer-
tificate and pays the required ree.

A gas piping contractor's certificate of qualification or
registration shall be issued to every person who makes ap-
plication for such certificate, pays the required fee,
proves required experience and training and successfully
passes the examination conducted by the Board of Plumber
Examiners.

A specialty contractor's certificate of qualification or regis-
tration shall be issued to every person who makes applica-
tion for suchcertificate, pays the required fee, proves

required experience and training and successfully passes
the examination conducted by the Board of Plumber Ex-
aminers. (GAAB 22.20.010-2.7, am AO 78-105. AO 80-1,
AO 82-5).
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23.25.2.7 Reexaminations.

A. Any person whj fails to pass the examination as pre-
scribed by the Board of Plumber Examiners may apply for
reexamination after the expiration of 30 days. Should

such person fail the second time, the board may refuse a
third application until after the expiration of six months,

B. Fees for reexamination will be the same as initial examina-
tion fees. (CAAB 22.20.010-2.8, am AO 78-105, AO 80-1
AO 82-5).
23.25.2.8 Expiration of certificates of qualification or regis-
tration.

Every certificate of qualification or registration shall re-
main in force and effect until its expiration date, unless can-
celled or revoked. All certificates expire December 31 of each

year. (CAAB 22.20.010-2.9, am AO 78-105, AO 80-1,
AO 82-5).
23.25.2.9 Fees for issuance or renewal of certificates of

qgualification or registration.

The fees for issuance or renewal of certificates of qualifica-
tion or registration are as follows:

A. Journeyman plumber's certificate of qualification shall be
$35.00.

B. Plumbing contractor's certificate of qualification shall be
$100.00.

C. Gas fitter's certificate of qualification shall be $35.00.

D. Gas contractor's certificate of qualification shall be
$100 00 .

E. Specialty contractor's certificate of qualification shall be
00 00 -

F. Apprentice registration shall be $25.00.

G. All contractors' certificates of qualification, except certifi-
cates that have been cancelled or revoked, may be re-
newed from year to year upon request and payment of the
required annual fee. If a renewal of a certificate is re-
quested and the required fee paid more than 30 days but
less than 90 cays after the expiration date of such certi-
ficate, the renewal fee shall be $125.00. No certificate
may be renewed more than 90 days after the expiration
date of such certificate except by appeal to the board.
Retesting shall be required after three years' expiration.
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For journeymen, if a renewal request is submitted and the
required fee paid within 30 days of the expiration date of
such certificate, the renewal fee shall be $35.00. |If such
renewal is requested and the required fee paid more than
30 days but less than 90 days after the expiration date of
such certificate, the renewal fee shall be $45.00. No cer-
tificate may be renewed more than 90 days after the ex-
piration date of such certificate except by appeal to the
board. Retesting shall be required after three years’
expiration. The apprentice plumber late fee will be
$10.00. (CAAB 22.2a.010-2.6, 2.10, am AO 78-105,
AO 80-1, AO 82-5).

23.25.2.10 Revocation of certificates of qualification or

registration.

The Board of Plumber Examiners may cancel or revoke any
certificate of qualification or registration issued by it to
any person, if such person later shews incompetency or
lack of knowledge in matters relevant to such certificate or
if such certificate was obtained by fraud. If the certifi-
cate of qualification or registration of any person be so
cancelled or revoked, another such certificate shall not be
granted to such person within 12 months after the date of
cancellation or revocation.

Certificates of qualification or registration are not trans-
ferable from one person to another, and the lending of any
certificate or the obtaining of permits thereunder for any
other person shall be deemed cause for revocation.
(AO 78-105, am AO 80-1, AO 82-5).

23.25.20.14 Board of appeals.

Delete this section in its entirety.

23.25.203(d) Use of copper tubir.q.

Amend to delete the words "or wunderground outside of

structures."” (CAC 14.32.150-203(d), am AO 78-105, AO 30-1,
AO 82-5).

23.25.Table A Table A— Plumbing material standards.

Delete from Table A, page 23, the following:

"Homogenous bituminized fiber drain andsewer pipe."
(CAC 14.32. 160-Table A, am AO 78-105, AO 80-1,
AO 82-5).

>23-" 401 (a) Materials.

Amend paragraph (a) as follows:



(a) Drainage piping shall be cast iron, galvanized steel,
galvanized wrought iron, lead, copper, brass, ABS, PVC, or
other approved materials having a smootn and uniform bore, ex-
cept that:

Delete exceptions (1) and (2) and substitute the following:

1. No galvanized wrought iron or galvanized steel pipe or

ABS or PVC pipe shall be used underground, but all

such pipe shall be kept at least six inches above

j ground, except as specified in Section 23.25.612(i).

j 2. ABS or PVC installations shall be limited to Type V.1
) residential construction,” not over 35 feet in stack
height. ABS and PVC pipe shall not be less than
schedule 40 (IPS) standard steel pipe thickness.

Delete exception (3) in its entirety.
(CAAB 22.20.010-401 (a), am AO 78-105, AO 80-1, AO 82-5).

/ 23.25.401 (b) Materials.

Amend paragraph (b) to read as follows:

(b) Drainage fittings shall be of cast iron, malleable iron,
lead, brass, copper, ABS, PVC, or other approved materials
having a smooth interior waterway of the same diameter as the
piping served and all such fittings shall conform to the type of

V pipe used.
~=i-,23.25.503(a) (2) Materials.

Delete paragraph (a)(2) in its entirety and substitute the
following:

(2) ABS or PVC installations shall be limited to Type VN
residential construction, not over 3 feet in stack height. ABS
and PVC pipe shall not be less than schedule 40 (IPS) standard
steel pipe thickness. (GAAB 22.20.010-401 (a), am AO 78-105,
AO 80-1, AO 82-5).

15.506(b) Vent termination.
Amend paragraph (b) to read as follows:

(b) Each vent shall terminate not less than ten (10) feet
(3 m) from orat least three (3) feet (.9 m) above any win-
dow, door, opening, air intake or vent shaft, nor less than
three (3) feet (.9 m) inevery direction from any lot line;
alley, street and zero-lot line properties excepted,
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23.25.506(f) Vent termination.

Amend paragraph (f) as follows:

) Change three (3) inches to two (2) inches fn first
sentence. (GAAB 22.20.010-506(f), am AO 78-105, AO 80-1,
AO 82-5).

23.25.612(h) Chemical wastes.

Amend paragraph (h) by adding a c'ause to the last sen-
tence as follows:

.o except that copper material for orainage shall be
prohibited to the ooint of dilution. (CAC 14.32.190-612(h) and
GAAB 22.20.010-612(h), am AO 78-105, AO 80-1, AO 82-5).

23.25.612 Chemical wastes.
Add paragraph (i) as follows:

©) Vacuum dental systems may be installed' with schedule
40 PVC pipe and fittings, above and below grade. Piping and
fittings above grade shallhave a flame spread not to exceed
25. Protection of this piping shall conform to the Anchorage
Municipal Code. (AO 78-105, am AO 80-1, AO 82-5).

23.25.61 3 Vertical wet venting.

Amend by deleting this section in its entirety and substi-
tuting the following:

A. Vertical wet venting is limited to sections of vertical drain-
age piping serving not mce than two fixtures set on the
same floor level in private living quarters (residential uses
only) and having a discharge rating of not more than two
units each.

B. In each such installation the vertical drain shall be one
pipe size larger thanthe upperfixture inlet, but in no
case smaller than the lower fixture inlet, whichever is the
larger, and the developed length between any two such
inlets shall at no time be gre.Hs 1than five times the diam-
eter of the intervening wet vented section. Identical fix-
tures installed back to back shall have their fixture inlets
at the same level.

C. The unit >ead on the common vent serving the two fixtures
shall be the sum of the unit values of such fixtures.
D. Fixtures that rough in above the floor shall not be com-

bined with fixtures that rough in below the floor.
(CAC 14.32.200-61 3 and GAAB 22.20.613, am AO 78-105,
AO 80-1, AO 82-5).

-17-
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23.25.615(f) Combination waste ar.d vent system.

Amend by deleting the Allowing sentence: An accessible
cleanout shall be installed in each vent for the combination
waste and vent system* (AO 82-5).

23.25.Table 7-1 Horizontal distance of trap arms.

Add * after Horizontal Distance of Trap Arms and add be-
low Table 7-1 the following:

*Residential floor drain trap arm to be extended where it

passes under the nearest wall. Residential garage floor drains
with a three-inch minimum trap size and drain arm and two-inch
minimum floor drain size need not be vented. (AO 78-105, am

AO 80-1, AO 82-5).
23.25.1003(i) Fixture inlets and outlets with hose attachments.

Amend by deleting the following sentence: Hose bibbs
other than abov? .ind lawn hydrants shall be protected by an
approved non-i"svable type Dbackflow prevention device.
(AO °2-5).

23.25.1003(k) Water cooled compressors, deqreasers or any
other water cooled equipment.

Amend by adding a third paragraph before the Exception
to read as folio'*.;:

Installation, operation or use of air conditioning or cooling
units employing water or other fluid as a cooling agent without
a recovery and recirculation unit is prohibited.
(GAAB 22.20.01041003(k), am AO 78-105, AO 80-1, AO 82-5).
23.25.1 004(a) Materials.

Amend by deleting the second and third sentences.
(CAC 14.32.210-1004(a) and CAAB 22.20.1004(a), am AO 78-105,
AO 80-1, AO 82-5).
23.25.1004(e) Materials.

Delete paragraph (e) and Exception. Y

23.25.100, [c) Water pressure, pressure regulators and pres-
sure relief valves.

Delete paragraph (c) in its entirety. (AO 78-105, am
AO 80-1, AO 82-5).
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23.25.1007(e) Water pressure, pressure regulators and pres-
sure relief valves. —

Delete paragraph (e) and substitute as follows:

(e) Relief valves shall be provided with a full-size drain
of galvanized steel or hard drawn copper piping fittings with
the end of the pipe terminating at a floor drain or other ap-
proved location inside the building. No part of such drain pipe
shall be f-apped, and the terminal end shall not be threaded.
Each drain shall be piped independently of all other drains.
Trap primers shall be required as per Section 707.
(CAC 14.32.220-1007 (e), am AO 78-105, AO 80-1, AO 82-5).

23.25.1010 Air chambers.

Amend Chapter 10 by adding Section 1010 to read as fol-
lows :

Section 1010 - Air Chambers

Air chambers a minimum of 12 inches in length shall be in-
stalled at all fixtures, or other approved mechanital devices
shall be provided to reduce water hammer or line noises to such
an extent that no pressure hazard to the piping system will

exist. (CAAB 22.20.010-1 010, am AO 78-1 05, AO 80-1.
AO 82-5).
23.25. 1011 Indoor water meter setter.

Amend Chapter 10 by adding Section 1011 to read as
follows:

All newly constructed single-family, duplex and tri-plex
residences shall install an approved indoor water meter setter
with meter idler or a removable section of pipe to facilitate the
future installation of water meters in a horizontal position. It
shall be locatedin the vicinity of the main supply full-way
valve, ahead of any branch Ilines and shall also be valved on
the outlet side. An easily accessible frost-proof area with ade-
quate clearances shall be provided for meter installation, main-
tenance or removal. "Easily accessible" shall be considered an
open area which is not concealed by an appliance,furnace,
water heater or standard building material.

An approved indoor meter setter shall be constructed of
all copper brass with all smooth water passages and shall pro-
vide permanent support for the water meter and shall be sized
to accommodate a water meter in accordance with Table 10-2.

-19-
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A removable section of pipe used in lieu of the indoor
meter setter shall be the same length as the appropriate water

meter, including meter couplings, according to the following
Table of f ~ndard Meter Dimensions and installed with appro-
priate fittings to allow its easy removal. The piping shall be

supported to provide a permanent support for the water meter
when installed.

When the water tariff is revised to allow the metering of
these residences the utility will furnish the meters and remote
feed-outs at its expense and its crews will install remote read-
out meters at the time of actual meter installation.

220--
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23.25.1107 Cleanouts.

Delete first paragraph of subsection (a) and substitute the
following:

(a) Cleanouts shall be placed at the end of building
drains, two feet outside building and shall ce of same material
as building drain. (AO 78-105, am AO 80-1, AO 82-5).

23.25.1212(a) Material for gas piping.

Amend paragraph (a) by deleting the last sentence and
substituting the following:

Approved type L soft copper or high carbon PE pipe may
be used in exterior buried piping systems andwill be buried at
least 18 inches deep. (AO 78-105, am AO 80-1, AO 82-5).

23.25.1212 Material for gas piping.

Add the following paragraphs:

(e) At all points where fuel gas piping enters or leaves
the ground there shall be installed, above ground, a connection

capable of absorbing relative motion due to frost heave action.
Such connectors shall be of a type approved by the building

official. Three-quarter inc... kink-proof wire, with a braided
flexible connection with woven jacket and oil-proof synthetic
tube and cover and neoprene liner may be used. Supporting

wire shall run the full length of hose. Hose-to-pipe connectors
are to be of the removable metal compression type. Tempera-
ture range shall be -40° F. to +250° F. (Aeroquip #1503 med-
ium-pressure single-wire braid hose equipped with non-swivel
male pipe fittings is an example of a suitable connector.)

(f) Three-quarter inch coated flex connector may be
used between meter and house main, no more than 18 inches in

length. No flex connector may pass through any wall, parti-
tion, panel or other barrie. . Solid fittings shall be used on
each end.

(g) At points v/here copper tubing type systems enter or

leave the ground, th. shall be protected from frost heave ac-
tion by the incorporation of suitable above ground 6-inch radius
bends or approved flex connection of equal size. (AO 80-1, am
AO 82-5).

23.25.1213(a) Installation of gas piping.

Add the following to paragraph (a):

-22-
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Swing joints using threaded fittings will not be allowed be-
fore or after the gas meter as flex connections. (AO 80-1, am
AO 82-5).

23.25. 1213(b) Installation of gas piping.

Add the following to paragraph (b):

All building fuel gas piping entrances and exits shall be
located above grade or in an approved vented vault.
(AO 80-1, am AO 82-5).

23.25.1 21 3(0) Installation of gas piping.

Delete paragraph (o) and substitute the following:

(0) Any size gas pipe that goes under a driveway or
right-of-way must be welded. (AO 80-1, am AO 82-5).

23.25. 1213 Installation of gas piping.
Add the following new paragraphs (p) and (q):

(p) All underground joints made with rigid pipe of 1-1/4
inch or larger shall be welded.

(q) Pounds to inches water column regulators in copper
tubing type systems shall be installed in locations outside and
not under the mobile home. Preferably the regulator should be
attached directly to the mobile home inlet connection. An ap-
proved gas valve shall be installed immediately preceding the
regulator. (AO 80-1, am AO 82-5).

23.25.1214(a) (2) Appliance connectors.

Delete paragraph (a)(2) and substitute the following:

(a)(2) No part of such connector shall be con-
cealed within or extended through any wall, floor, partition,
furnace jacket or boiler jacket. (AO 80-1, am AO 82-5).
23.25.1220 Medium pressure gas piping systems.

Add the following paragraphs:

QD Medium pressure (2-1b.) systems. The use of type L
semi-rigid 3/8-inch O.D. copper tubing shall be permitted but
limited to 2-lb. underground fuel gas systems designed to con-
vey fuel gas from a meter set assembly to a mobile home.

a) (1) All joints in the underground portions of medium
pressure systems utilizing rigid pipe shall be welded.

-23-



(2) All  joints in special medium (2-1b.)
copper systems shall be of the flared type and shall use the
short cast flare nut. No underground joints shall be permitted
unless the underground length of run exceeds 60 feet. All
pipe to tubing transitions shall be made above ground.
(AO 80-1, am AO 82-5).

23.25.1 307(d) Louvers and grilles.

Amend paragraph (d) by deleting 1/4" mesh and adding
1/2" mesh. (AO 82-5).

23.25.1326 Check valves.

Arr.and Chapter 13 by adding Section 1326 to read as fol-
lows:

Check valves shall not be installed on any domestic water
heater installation on the cold water supply branch, unless ap-
proved by the administrative authority. (GAAB 22.20.010-1326,
am AO 78-105, AO 8C-1, AO 82-5).

23.25.App. C Minimum plumbing facilities.

Amend Appendix C, Minimum Plumbing Facilities, by delet-
ing the sections pertaining to theaters, auditoriums; dormi-
tories; office or public buildings; manufacturing, warehouses,
workshops, loft buildings, foundries and similar establishments;
restaurants; and dwelling or apartment houses and adding the
following sections:

-24-
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Type of building
or occupancy

Theaters, audi—
toriums, other
places of public
asscmhly

Food service**
estahl iali—
ments, taverns,
cocktail bars,
restaurants

ﬁﬁ Office buildings
stores, and
similar ejjtab-
lishments

Manuf ac Lur Jng,
warehouse: :,
workshops, loft
bu 11Q@in]*S, found—
ries and similar 5

estahli UimcntsJ z

Dwell inp, or apart—
ment houses

AIMF_NDTX C

minimum miMliiifif FAclhiTii-z:; -
Hal:lituhs or Dri nking
Wnter closets Urinals Lavatories*"* showers Fountai ns
Ha les Females Fixtures/Males Fixtures/l1Vrsons Fi xtines/l &rsons Persons
B
1 - 1-200 1 - 1-100 1 - 1-200 1 - 1-200 1 - 1-100
2 -201-A00 2 -101-200 2 -201-A00 2 -201-A00 2 -101-500 o
3 -AQI-f00 3 -201-A00 3 -A01-600 3 -AOI-750 - 1 for each ﬁ]
1 for each nddl- 500 1 for each 1 for en«h addi tinnnl
tional 500 males and additional addit ional 1,000
1 for each additional 300 males 500 persons
300 females
1- 1-60 1- 1-30 1 - 1-30 1 per 60 females - - - - - -
1 for each 1 for each 2 - 31- 90 1 per 60 males
additlonal additional 1 for each
60 30 additional 6f
Fi xtures Employees
f 1- 15 1- 1-15
2 16 - 35 2 - 16- 35
3 36 - 55 AAA 2 - 36- 55 - - - 1 per 75
A 56 - NO 3 - 5- N0
5 ni - 100 A - 81-100
6 101 - 150 5 -101-150
1 for each additional 50 1 for each additional 50
1 1- 9 Up lo 100 1 shower for each
2 10 - 2A 1 per 10 15 persons exposed
3 25 - A9 Over 100 to excessive heat 1 per 75
A 50 - 7A 1 per 157 or to skin contami—
5 75 - 100 nation with poison—
1 for each additional 30 ous, 1infectious or

1 for each dwelling

nnit

1 for ealr
dwelling unit

Irritating materials

1 for each
dwelling unit
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Whenever urinals are provided, one water closet less than
the number specified may be provided for each wurinal in-
stalled, except the number of water closets in such cases
shall not be reduced to less than two-thirds of the mini-
mum specified.

The figures shown are based upon one fixture being the
minimum required for the number of persons indicated or
any fraction thereof. In applying this schedule of facili-
ties, consideration shall be given to the accessibility of the
fixtures. Conformity purely on a numerical basis may not
result in an installation suited to the need of the individ-
ual establishment. For example, schools should be pro-
vided with toilet facilities on each floor having classrooms.
.The director of public health may approve variances from
this schedule when its literal application is impracticable.

Minimum plumbing facilities for buildings or occupancies
not shown in this table shall be as required by the build-
ing official. Facilities for the physically handicapped shall
be as required by ANSI 117.1, 1980 and 1982 Uniform
Building Code, as amended.

Drinking fountains shall ,iot be installed in toilet rooms or
on janitor services sinks or within 12 inches of any sink
faucet.

Kitchen sinks - one for each dwelling unit.

As required by the American Standard Safety Code for In-
dustrial Sanitation in Manufacturing Establishments
(ASA Z4.1— 1942).

Where there is exposure to skin contamination with poison-
ous, infectious or irritating materials, provide one lavatory
for each five persons.

Twenty-four lineal inches of wash sink or 18 inches of a
circular basin, when provided with water outlets for such

space, shall be considered equivalent to one lavatory.
(a) Floor-type urirals: Floor-type trough urinals are
prohibited.

(b) Wall-type trough wurinals shall be acid-resistant and
each such urinal shall be not less than 6 inches deeo
and shall be furnished with one-piece backs and have
strainers with outlets at least 1-1/2 inches in diam-
eter.
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The washdown pipe shall be perforated so as to flush
with an even curtain of water against the back of the
urinal. Urinal tanks shall have a flushing capacity of
not less than 1-1/2 gallons of water for each 2 feet of
urinal length.

(c) Equivalent length—Trough wurinals shall be figured on
the basis of one urinal for each 18 inches of length,
provided that:

Length of urinal 24" 36" 48" 60" 72"
Equivalent nur ber of
urinals ..., 1 2 2 3 4

(d) Surround materials—Wall and floor space to a point 1
foot in front of urinal lip and 4 feet above the floor,
and at least 1 foot to each side of the urinal shall be
lined with non-absorbent material.

9. (a) Toilet facilities shall be provided in sepe.**ate
rooms for each sex if there are more than four
persons of mixed sex employed.

(b) Hand-washing basins supplied with hot and cold
water shall be provided in commercial fooa-han-
dling establishments for the use of employees
convenient to their work area. The basin shall
be equipped vith an approved hot and cold
water mixing faucet.

(c) Service sinks used for mopping and other similar
cleaningoperations shall be provided in food
markets, taverns and restaurants. Office build-
ing occupancies having 10,000 or more square
feet of area per floor shall have at least one
service sink on each floor of the building.
Office occupancy buildings having over 2,000
square feet per floor but less than 10,000 square
feet per floor shall have at least one service
sink on every third floor, provided such sink is
available for use to the floor directly below and
the floor directly above.

10. All places where hand-washing facilities are
required shall have hot and cold water. Such
fixtures shall be provided with approved

mixing valves.

ml. Includes only those food service establishments
serving food or drink for consumption on the
premises.
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12. Table 33-A of the Uniform Building Code should not
be applied in determining occupants for Appendix C.
A realistic actual population count, subject to the ap-
proval of the building official, should be used.
(AO 80-1, «m AO 82-5).
23.25.A p.D.1(a) Rainwater systems.

Ameid Appendix D, Part A, D1.0, Materials, para-
graph (a) by deleting paragraph (a) and substituting as fol-
lows :

(a) Drainage piping shall be cast iron, galvanized steel,
galvanized wrought iron, lead, copper, brass, A8S, PVC, or
other approved materials having a smooth and uniform bore.
23.25.App.D.1 (¢) Rainwater systems.

Amend Appendix D, Part A, £.1.0, Materials, para-
graph (c) by deleting paragraph (c) and substituting as fol-
lows:

(c)Rainwater piping located underground within a build-
ing shall be of service weight cast iron soil pipe, type DVW
coppertube, or other approved materials. (AO 80-1, am
AO 82-5).

Section 2. That Section 23.05.010(C) of the Anchorage Code

is hereby amended to read as follows:

C. Uniform Plumbing Code, 1982 [1979] Edition (in-
cluding the appendices thereto")!

Section _3. This ordinance shall take effectimmediately upo’i
passage by the Anchorage Municipal Assembly.
PASSED AND APPROVED by the Anchorage Municipal Assembly

this 8th day of February 1983.

Chairman

ATTEST:
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POLYVINYL CHLORIDE FUMES CAUSE LONG-TERM HEALTH PROBLEMS

FOR FIRE SURVIVORS, STUDY SHOWS

Long-term health effects of exposure to polyvinyl chloride fumes from
electrical fires can include permanent damage to lungs,, heart, vocal cords
and other organ?, a study of fire survivors discloses in the November, 1981

issue of Journal of Combustion Toxicology.

The study covers survivors of the 1977 fire that claimed 161 lives in the
Beverly Hills Supper Club near Cincinnati and the 1975 New York Telephone Company
fire, in which 239 fireman required medical attention for toxic gas inhalation.
The fires are described as two of the largest polyvinyl chloride electrical

fires in the 1970°s.

Deborah N. Wallace, president, Public Interest Scientific Consulting
Service, reports in the study that four Beverly Hills Supper Club survivors
died of severe respiratory impairments several weeks to several months after
the fire. Autopsies also revealed kidney damage in three of the four victinms,

Tr. Wallace reports.

In-depth interviews of eight other survivors showed a consistent picture...
of severe damage to both upper and lower respiratory tract and secondary
subsequent infections,”™ Dr. Wallace notes. "Long-term dimiruation of respiratory
disease resistance, headaches, sleep problems, and inability to work constitute

present secondary impacts of the respiratory damage.... Several interviewees
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experienced one or more of the following: irregular heart beat, akin
problems, and visual perception impairment. Psychological effects included
frequent nightmares, memory lapses, and heavy guilt characteristic of

survivor syndrome."

A survey of 113 of the firefighters treated at the scene of the New York
Telephone Company blaze covered the first sign of aftereffect injury and
symptoms before later medical attention. "By far, the most frequent first
symptoms were sore throat, irritated eyes ("burning®), dizziness, aching
nostrils, and confusion. Other moderately frequent first symptoms included

nausea, chest pains, chest congestion, and headache."”

Nearly two-thirds of the firemen complained of persistent or permanent
effects, Dr. Wallace reports. "Many men complained of being hoarse from the
time of the fire to the present,”" she adds. "This condition became progressively
worse in two men who...were found to have vocal cord lesions...The high
prevalence of hoarseness indicates that the vocal cords of many of the men

should be watched for growths."

Polyvinyl chloride (FVC) fumes were clearly identified in the Wallace
study as the primary cause of death and injury in the two fires. She points out
that in the Beverly Hills Supper Club fire, "A total of 161 people died that
night without any direct involvement with the flames and long before the carbon
monoxide had reached a concentration which affected the rescuers, most of whom

wore no respiratory masks, and before any wood was burning in or ne.u the...room."



During the New York Telephone Company fire, "...firefighters were
collapsing or running out to the medical vans," Dr. Wallace reports. '"Some
men in the building depleted their airpacks and had to breathe the undiluted
hot, acidic smoke. Some of the men on the outside also suffered from airpack

depletion and breathed the dense downwash of smoke from the building."

Both fires have been traced to electrical origin. <An estimated "minimum
of 4,000 and a maximum of 8,000 feet of Romex-jacketed cabling containing
several PVC-insulated wires in the plenum of the Cabaret Room alone..."
where rost of the Beverly Hills Supper Club fatalities occurred. "Although
the fire was discovered in the Zebra Room about 8:40-8:45 pm, it had been
building in the wall undiscovered for about one-two hours. By this tinme,
the process of thermal decomposition which is the initial stage of a
polyvinyl chloride fire had already spread through the wiring to the Cabaret

Room."

The New York Telephone Company fire began in the main Manhattan switching
center cables entering the basement vault. The 490 cables there were clad
eiti r in polyethylene plastic or lead sheathing. "The fire remained confined
to these apparently, for some time because the heat had to reach about
600= C to ignite the PVC cables leading from the vault to the upper floors,"
Dr. Wallace recounts. "By the time the alarm was turned on, much thermal

decomposition had occurred and the PVC cables were burning.

"The initial fire was extinguished only about 3K hours after the alarm

was sounded. However, the gases from the decomposition of the PVC cables
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accumulated in the vault and burst into flames on contacting the hot wires.
The second five spread rapidly aJong the cables to the upper floor, and all
the burning cables were of the type with each individual wire coated in PVC
According to the New York fire department and NYS Public Service
Comraision inventories of what burned and was available to burn, PVC cable
insulation and jacketing constituted over 80% of the fuel....No other cable
insulation or jacketing was used in the building itself, and only very small

gquantities of wood were present on the distribution frames."1

The combination of PVC electrical insulation and its ready access to
combustion-supporting air thus appear to have magnified the intensity of
the two fires. The Beverly Hills Supper Club wiring used reinforced
plastic-jacketed wires individually insulated in PVC, and the New York
Telephone Company building contained large amounts of PVC-clad wire in open
distribution channels. Neither installation had the protection of metal
conduit capable of both resisting high heat and blocking access of combustion

air that supported the fires.

The Journal ol Combustion Toxicology article notes that "by the early-
to-mid 1970"s, PVC had become a common electric w:re insulation and cable
jacket because if its electrical properties flexibility, and high ignition
temperature (600= C). Combustion toxicological research of the late 1960"s-
early 1970"s had, however, uncovered a problem with PVC and several other
halogenated plastics, namely that the combustion products were extremely

toxic compared to those of most natural materials.
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"Further research on PVC in the early-to-mid 1970"s revealed a

special pattern of thermal decomposition, characterized by evolution of
anhydrous hydrogen chloride and traces of benzene and toluene from the
surface of the plastic at temperatures as low as 100 C. When temperatures
reach 250-300= C, the reaction accelerates to the point that significant
quantities of HCl are generated. Long before actual ignition temperatures
are reached, 1long before the presence of visible fire, and long before
quantities of carbon monoxide become significant, both gaseous and soot-

absorbed HC1 are generated in high concentrations."”

The article also notes that the pattern of decomposition of PVC into
HC1 varies with a number of factors, including "configuration of many wires

vs few; and whether the wire is in metal conduit, PVC conduit, or no conduit.”

Dr. Wallace also points out that in addition to combining with water
in tissue of the upper respiratory tract (to form hydrochloric acid), "another
effect of PVC decomposition products is that they impair perception and behavior.
The smoke is extremely dense and drastically reduces visibility, and its
irritation of the eyes, skin, respiratory tract, and possibly nervous system
provokes disoriented movement, blind groping and incapacitation. The potential
for escape from PVC decomposition products is low compared to that of the

initial stages of a fire with natural products as fuel."

She urges that "because the decreased potential for tjcape appears to have
contributed to increasing the number of people subjected to relatively lengthy

exposure to high concentrations of PVC decomposition and combustion products,
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monitoring survivors of wire insulation fires for long-term health effects
would be an important contribution to both the field of combustion toxicology

and to the body of data on which fire safety decisions are based."
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December 20, 1984

Mr. Thomas Higham
Executive Director
International Association
of Plumbing and Mechanical
Officials
5032 Alhambra Avenue
Los Angeles, CA 90032

Dear Mr. Higham:

As you know, this department actively participated in litigation
concerning IAPMO last year. While our formal role in that matter
has ceased, we remain abreast of current developments and are
involved, in conjunction with HCD, in the ongoing environmental

impact report.

I recently learned that 1APMO voluntarily has elected to include
the notice concerning the use of plastic pipe in your upcoming
edition of the Uniform Plumbing Code. It is also my understanding?
that the language to be used is identical to "that which appeared

in the last publication.

I applaud your decision. This action on the part of IAPMO carries
forward the spirit of the trial court decision and allows all
interested parties to focus their attention upon other critical

problems

While | trust that the information which | have received 1is correct,
please don"t hesitate to contact me if | have misstated your
decision.

Sincerely

cc: Shirley Chilton
Secretary
State & Consumer
Services Agency

bcc: Mitch Wilk
Julie Nauman (HCD)
Tom Cecil



International A ssociation of Plumbing and M echanical O fficia

5032 ALHAMBRA AVENUE, LOS ANGELES, CALIFORNIA 00032-3400 . (213) 223-1471

January 14, 1985

Marie Shibuya-Snell, Director
Departnent of Consumer Affairs
1020 N Street

Sacramento, CA 95814

Dear Ms. Shibuya-Snell:

I.iis is in response to your letter of December 20, 1984, regarding
the insertion of the notice on the status of plastic pipe in
California in the 1985 edition of the Uniform Plumbing Code.

At its recently held meeting, the IAPMO Board of Directors
determined that I1APMO will voluntarily continue to insert the
notice in copies of the Uniform Plumbing Code sold in California.
The wording of the notice will be substantially the same as at
present. We are, however, contemplating deleting the portion

in parenthesis which refers to the "pending litigation™. Since

the litigation 1is no longer pending, there is no reason to continue

to refer to it.

Very shortly I will be forwarding a copy of the proofs of the
1985 edition of the Uniform Plumbing Code to John Wor\>ley so
the Building Standards Commission can proceed with its adoption

in a timely fashion.

Thank you for your letter and your interest. I hope we can
continue to work closely together for the mutual benefit of the

citizens of California.

Cordially,

TOM HIGHAM
EXECUTIVE DIRECTOR

INTERNATIONAL ASSOCIATION OF
PLUMBING AND MECHANICAL OFFICIALS

TH: jg

cc: Jack McKenna



LEGISLATIVE ACTIVITIES OF INTEREST
REGARDING ELECTRICAL NON-METALLIC
TUBING AND OTHER
PLASTIC CONSTRUCTION MATERIALS

CONFERENCE OF INSURANCE LEGISLATORS

The Conference of Insurance Legislators is an organization of influential
state legislators whose legislative duties include or have included state
insurance codes. As an organization, COIL and a number of its members
have been very active in fire safety. On November 1, 1981, the Resolutions
Committee of COIL and members of the Missouri Legislature held a public
hearing aimed at finding legislative responses to the fires at MC-M Grand
and Stouffers®™ 1Inn, among other tragedies. As a result of that public
hearing, COIL adopted Resolution No. 6. Of particular interest to this
Committee is the following finding by COIL:

"Whereas, there are several avenues which state legislatures

can take to marshall the power of state and local governments to

bring about greater safety in hotels and other facilities of public

accommodation, such as the enactment of laws which:

— improve structural and fire safety codes to include among

others, recently obtained data on toxicology . . (emphasis

added)

To further refine that finding of fact and its ultimate resolution,

COIL created a Task Force on Hotel Fire and Structural Safety. That Task
Force is chaired by th . Honorable Charles Eutts, Senator of the State of Ohio.
Senator Butts addressed the Symposium on Combustion Toxicology recently held

at the NFPA"s Annual Meeting. During his address, Senator Butts said:
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"One of the things that 1 think is important to say and why
I am grateful for the opportunity to speak to you is that when you
have the fire storms in the media as we have had with the hotel
fires particularly, but some of the other things; supper clubs and
others, that there will be legislative reactions good or bad, and we
will enact laws. We will enact into the statutes, code changes!"”
Sen. Charles Butts,
NFPA Symposium on Toxicity
May 17, 1982
Senator Butts®" observations were not only prophetic ii terms of
future legislation but he was relating some of the reactions that law
makers and public officials across the country have already had when the
issue of fire-gas toxicity and codes, such as the electrical code came
before them.

STATE OF NEW MEXICO

In late July, 1981, the Electrical Bureau Chief of the Construction
Industries Division of the Commerce and Industry Department of the State
of New Mexico added Article 331 to the 1979 National Electrical Code
under which the state was then operating. Upon learning of the development,
r.~lied brought the facts regarding the potential hazards of PVC in a fire
situation to the attention of the Construction Industries Committee, a
group appointed by the Governor to oversee the adoption of codes throughout
the State of New Mexico. Although the state®"s approval of proposed Article
331 was quickly withdrawn by the Electrical Bureau, the Committee, on the
basis of the evidence presented by both Allied and the proponents of com—
bustible, toxic electrical conduit decided there was sufficient evidence

to warrant holding a full evidentiary hearing on the use of toxic building
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materials. The Construction Industries Division held that hearing, which
was chaired by Richard W. Lisle, Director of the Division on April 15, 1982.
The purpose of the hearing was to gather information on the various kinds
of plastic materials used in New Mexico.

The New Mexico statute, under which all minimumcodes are adopted for
the entire state, requires that the Division begin with model codes such
as the National Electrical Code and amend those only so as to increase the
standards. Prompted by the abortive attempt to gain approval for proposed
Article 331, and by the facts regarding fire-gas toxicity, the state is now
considering the question of whether PVC, alongwith other synthetics
commonly used in construction ir-terials, oughtto be prohibited from use
in the state.

Richard W. Lisle has now released a report recommending cutbacks on
the use of synthetic building materials. His report cited growing evidence
of injuries and often lethal effects of synthetic products when they
decompose in a fire. New Mexico is the first state to study the issue and
recommend that PVC conduit no longer be permitted in high-rise buildings

or non-fire-rated high density occupancy structures.

CITY OF CHICAGO
The City of Chicago is one of the largest cities which does not
authorize the use of combustible, toxic electrical wiring methods cr water,
drain, waste or vent systems in any of its codes. In October, 1981, the
Major of Chicago proposed wide-sweeping revisions to the City"s electrical,
plumbing and building codes so as to promote the rehabilitation of existing
but dilapidated housing in Chicago. There were several extensive hearings

before the Committee on Buildings and Zoning of the City Council of the City
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of Chicago. At those hearings, both the opponents and the proponents
of combustible, toxic building materials had a full opportunity to present
their view of the facts to the Committee. The result of those hearings
was that, while extensive changes were made to Chicago"s codes, the Committee
and later the full City Council, voted to retain the City"s ban on the use
of plastic wiring and plumbing methods. The Chairman of the Building and
Zoning Committee, Alderman Edward R. Vrdolyak, was quoted as saying:
"There are too many questions the experts can"t answer.

I certainly am not a chemist or a toxicologist . . . but there

are safety questions. We"re going to take a good look until most,

if not all, of the evidence is in."

Chicago Tribune
February 27, 1982

STATE OF NEW YORK

Chicago is not the only major city to protect its citizens from
the unrestricted loading of its buildings with combustible, toxic materials.
New York City has, for many years, prohibited the use of building
materials which, 1in a fire, produce smoke more toxic or denser than that
produced by wood. The City of New York has been requiring toxicity testing
of building materials using several commercial testing laboratories for
several years.

Until the unfortunate tragedy of the Stouffers® |Inn fire, however, the
State of New York did not have a uniform, state-vide code. Following that
fire, the Governor of New York appointed a special fire safety Task Force
chaired by the Honorable Easil A. Paterson, Secretary of State of New York.
A key conclusion of that Task Force report, which was issued to the Governor

of New York on February 19, 1981, was:



"Most fire deaths are caused by smoke inhalation with an
apparent increase of involvement of petrochemical based and other
synthetic materials."

Special Fire Safety Task Force Report,
P- 3

The Task Force recommended that a Uniform Fire Prevention and
Building Code to take effect on January 1, 1984, be adopted. That Act,
which provides for mandatory and uniform state-wide construction and material
requirements for public and private buildings, based on performance
standards, was passed in 1981. To facilitate the work of the Council which
is required to formulate this state-wide code, State Senator Dunne and
Assemblyman Branca introduced legislation in March, 1982. This legislation
contains very important legislative findings. It says:

"The legislature hereby finds that there 1is a growing concern
regarding injuries and deaths related to the toxic behavior of

certain building and furnishing materials when exposed to fire or

high temperatures. The legislature further finds that model test

methods exist for rating the toxicity of combustion products, but

that no adequate program exists to improve upon and integrate such

tests into the state uniform fire prevention and building code

established pursuant to article eighteen of the executive law."

On May 6, 1982, the Fire Safety Subcommittee of the Senate Finance
Committee held a public hearing to consider toxicity and fire safety.
Several of the statements made during the course of that hearing are
particularly important to note:

"Neither building codes nor fire regulations seem to have taken

much account of the dangerous aspects of plastics. Such codes and
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regulations are inadequate. Many buildings were made to withstand
Eire rather than smoke, but some flame retardants minimize burning
and maximize smoke. Those codes and regulations, based on heat
generated by fires, may not be sufficient for smoldering plastic."

Hon. Basil A. Paterson, p. 12
Secretary of State of New York

"We think it (N.Y. Senate Bill S8988, Attachment 3,) is a
milestone piece of legislation, something that should be done on
a national level. I don"t foresee it at a national level, so | feel
fortunate to live in the State of New York where we are assured that
we will have some further study done in the area of toxic materials
and the effects that it not only has on firefighters but the effects
it"s having on civilians.

We know it"s killing people. We know it is coming from gases.
If this study will help prevent some of these materials from heing used
in the buildings in the state, then it"s a major step forward. Parti-—
cularly, as |1 cited before, plastic pipes and plumbing should be out—
lawed, some of the other plastic materials that are being used in
building construction."

Mr. Robert Gollnick, President

New York State Professional
Firefighters Association, p. 51

"From my experience, many thermoplastics, such as styrofoam,
polyethylene, polyvinyl chloride, to name a few, used as building
materials make the difficult job of firefighting more difficult.
They, by virtue of their high fuel values, their ability to generate

toxic thick smoke, and their thermoplastic melt-flow nature at fire
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ground temperatures too often deprive firefighting forces from
reaching their objective to seat the fire."
Officer Scott Kirchhofer,
Ladder Company No. 40

New York City Fire Department
p. 106

"Polyvinyl Chloride (PVC), polychlorinated biphenyl (PCB) are
only a few of the compounds that can produce immediate or delayed
injuries or death when involved in fire. State and federal legisla—
tion is needed to control the composition of materials used in
furnishings and building construction so that the public may be
properly safeguarded in the case of fire."

Chief Joseph C. Hess,
Chief of Fire Prevention

New York City Fire Department
p. 218

This testimony and the clear and cogent testimony of toxicologists
experienced in fire-gas toxicity such as Dr. Merritt Birky formerly of the
National Bureau of Standards, Center for Fire Research and now of the
Foundation for Fire Safety and Dr. Yves C. Alarie, Chairman, Department
of Respiratory Physiology and Toxicology, Graduate School of Public Health,
University of Pittsburgh that it was feasible to rate the toxicity of
materials resulted in Senate Bill 8988 being unanimously passed in the
New York State Senate. On July 3, 1982, despite enormous budgetary pressures,
this legislation was passed 140 to 1 by the New York State Assembly and was
signed by the Governor on July 20.

At the same time as the New York legislature was considering this
landmark toxicity legislation, a dispute arose regarding PVC electrical

conduit installed in the New York City subway system. As in the other
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instances where the facts on fire-gas toxicity were brought to the
attention of responsible lawmakers charged with the duty to protect the
safety of their constituency, there was quick governmental action.
The New York Subway Authority discontinued the use of PVC electrical conduit
based upon their concerns about the toxic hydrogen chloride gases emitted
by the PVC electrical conduit in a fire. The controversy did not end,
however, with discontinuance of the use of such material. On June 2, 1982,
Carol Bellamy, President of the New York City Council called for the
removal of all of the PVC tubing in use in the New York subway system.
Answering the standard assertion that combustible, toxic PVC conduit
presents no imminent hazard, Ms. Bellamy was quoted as saying:
"The system-wide use of PVC tubing indoorc poses a clear

and present danger to millions of subway passengers and transit

workers, as well as to firefighters responsible for controlling

fires in the system. Our first concern must be safety. Using PVC

tubing is perilous economy."(emphasis added)

Journal of Commerce Daily
June 2, 1982

Finally, on June 25, 1982, the New York City Council appropriated

$2,000,000 to remove PVC electrical conduit from the subway system.

TULSA, OKLAHOMA
The recent action of the Board of Commissioners of the City of Tulsa
is another example of the overwhelming res:>on.ce of lawmakers to the facts
on fire-gas toxicity. In Tulsa®"s case, when asked to permit the use of
flexible non-metallic conduit, the Mayor and Board of Commissioners referred
the matter to the Fire Marshal. His conclusion was to reject the material

and said, "The danger of PVC, particularly under fire conditions,



are well known because of the hazardous, death-dealing products of

combustion.”

STATE OF CALIFORNIA

The Supreme Court of California recently enjoined the publication in
California of a model plumbing code which would have expanded the i-se of
plastic pipe in California. The Court decided that unless the public was
adequately informed about the health hazards of such pipe, that that
model code could not be sold in California until a complete environmental
impact report, currently about to begin, was completed. How that report
would deal with the problem and solution to the problem of combustible, toxic
building materials was not clear enough for members of the California Assembly.
As a result, on June 29, 1982, Assemblywoman Maxine Waters, a member of the
majority leadership, introduced Assembly Concurrent Resoluti m No. 146 which
would direct the development of a standard toxicity test metnod by the state
and require the environmental impact report to include the toxicity of all
building materials included in the electrical, plumbing, structural, or any
other building code of the state.

On August 31, 1982, the legislature of the state of California passed
the resolution with amendments requiring the establishment of tests to
determine the fire-gas toxicity and combustibility of materials used in buildings.
The measure calls for the .department of Industrial Relations and the State Fire
Marshal to review combustion toxicology test methods and to "adopt or adapt
the most appropriate existing test method to rate the relative toxicity of

all materials intended for use in or as part of high-density occupancy buildings."

0000



§ 18.60.730 Alaska Statutes § 18.60.740

(b) In case of complaints by a contractor, builder orinstaller
charging arbitrary actions or incompetence on the part of an inspector,
the commissiongr, after reviewing written presentation of the dispute,
may require reinspection by a new inspector who has no connection
with either disputant. (§ 1ch 15 SLA 1972)

Sec, 18.60.730. Penalty for violations. A person who violates a
Brovmon ofthe code, and who, after recelvmq the notification required
y AS 18.60.725, refuses, to correct the violation, after proof of the
\{bo%%gmn, is subject to a fine of not more than $1,000. (§ 1 ch 15 SLA

Sec. 18.60.735. Borough or city regulation. AS 18.60.705 —
18.60.740 do not affect the authority of any municipality to prescribe
Dy ordinance, rule or order, standards for their respective areas of
jurisdiction_no less stringent than those established under AS
18.60.705. This chapter is ot intended to. duplicate or preempt code
administration or enforcement by municipalities. Ang organized
municipality or unorganized V||Iat[1e,havmg less than 2,50 PO ulation
Is exempt from the provisions of this Act. (§ 1 ch 15 SLA 1972)

Sec. 18.60.740. Definitions. In AS 18.60.705 — 18.60,740

(1) "code” means the Uniform Plumbing Code, 1979 edition, adopted
af the 49th Annual Conference, September 1978, International Asso-
ciation of Plumbing and Mechanical Officjals;

2) "commissiongr’ means the commissioner of labor;

3) "department” means the Department of Labor, ,

4) "inspector” means a qualified inspector employed b demgngted

by, or under contract to the Department of Labor. (§ 1 ch ¥BSLA1 1,
am § 3 ch 88 SLA 1980)

Effect of amendments, — The 1980 "Annual Conference" near the middle of
amendment, in garagraph (1), substituted  the paragraph, and substituted "1978" for
"1979" for "li;70" “preceding "edition”  "1969" following "September" near the
near the beginning ofthe paragraph, sub-  middle of the paragraph.
stituted  "49th™ “for "40th" ~ preceding

Article 9. Safety Glazing.

Section Section

750. Labeling required , 770. Local ordinances
155, Safety glazing materials required 175, ApPI|pab|I|ty
760. Employees nat covered 780. Definitions

765, Penalty
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§18.60.720 Health and Safety & 18.60.725
115 . . . .
established under this chapter only for inspections requested by the
nent, owner of a structure. T _
. (¢) The department shall n-.intain a record of all plumbing
inspections performed bly it and of all inspection fees and permit feds
collected by'it. (8 1ch 15 SLA 1972; am § 2 ch 85 SLA 19801
hall
the Effect of amendments. — The 1980
nual amendment added subsections (d) and (e>.
bin .
ding . Sec. 18.60.720. Cost of permits, (a) If the department by requ-
g -
0— ' lation requires permits for plumbing work, fees may not exceed the
following:. _
1) for |ssu_|n? 0 11T N 82.00
irthe 7) a permit for each _
.and” . (A) plumbing fixture or trap or set of fixtures on one trap,
de of including water, drainage piping and backflow protection .. 1.50
a hullding sewer ortrailer park SEWEr —..o.ovvovvovsrssnine 5.00
drain I rainwater system 2.00
D) cesspool ..., e ———— .
it is E) private sewage disposal SYStEM  ...vvvvvrvsrmsnnsrmssssinsnn 10.00
nay F) water heaterand/or VBNt ...vvcomsmmsmmsmmsssssnssnsnn 1.50
iple- G) gas piping system 0f one to five OUIELS  ..vvrcovvnn 150
code H) .as piping system of six or more outlets, per outlet , . .30
ition 1) industrial "waste Pre_treatment interceptor, including its
ages trap..  vent, but excluding kitchen type grease interceptors
i.740 funci. . |gi as fixture traps = ......... e e 1.00
y by (J). installation, alteration or repair of water piping or water
util- treg mrg eqUIPMENt v TR e 1.50
tions K) repair or alteration of drainage or vent piping ... 1.50
1¢ch L] lawn sprinkler system or any one meter which includes
backflow protection deviCeS .....w.wwvmrmmrmmsnns 200
(3)  for vacuum breakers or backflow protective devices on
new tanks, vats, or for installation on unprotected plumbing fixtures
tion, Including necessary water piping
wise (A) OB 10 fIVE oo 2.00
) (B) OVEI fIVE, BACN oo sssssssssnes 30
ture, . (b) . The department shall keep a record ot all fees collected and all
loca- inspections performed. (8 1 ch 15 SLA 1972)
: the
~ig of . Sec. 18.60.725. Enforcement or compliance, (a) » department
rs or inspector shall give written nafice to the owner of a constructed prem-
lably Ise or the contractor of a premise under construction of eachviolation
of the code. The notice of violation shall accuratelg describethe viola-
from tion and give specific reference to the section and paragraph ofthe code.
In additign, the notice shall prescribe the necessary chianges so that the
s for vork will comply with the code.

iv be 227



§ 18.60.705 Alaska Statutes § 18.60.715

Collateral references. 13 Am.Jur. 2d, ~ 39A C.J.S., Health and Environment,
Buildings, 5 29. § 28-32.

Sec. 18.60.705, Plumbing code. The Department of Labor shall
ado,?t, as_the official minimum plumbing ‘code for the state, the
Uniform Plumbing Code, 1979 edition, adopted at the 49th Annual
Conference, September, 1978, International Association of Plumbing
and Mechanical Officials, chs. 1 — 13 and apB,endmes but excluding
Part | Administration, pages la — 6a, and subject to AS 18.60.710 =
18.60.740. (8 1 ch 15 SLA1972; am § 1 ch 88 SLA 1980)

Effect of amendments. — The 1980 for "1969" following “SePtember” near the
amendment substituted "1979" for "1970"  middle of the section, deleted "Part Il and"
Precedm_g "addition" near the middle of Precedmg "chs. 1— 13" near the middle of
he section, substituted "49th" for "40th"  the section, and substituted "la — 6a" for
preceding ' Annual Conference” near the  "la — 7a” near the end of the section.
middle of the section, substituted "1978

Sec. 18.60.710. Duties of the department, The department is
responsible for the administration of the code. The department may
promulgate requlations designed for maximum practical imple-
mentation of the code, and may grant exceptions from specific code
provisions, where distance or “ofher factorS make |m[nl,emen_tat|on
Impractical. Specific consideration shall be given to outlyin V|I|a9es
and sparsely populated areas to ensure that AS 18.60.705°— 18.60.740
will not impose an undue financial burden. The dePartment may b}/
requlation designate appropriate inspection to a public or private ytil-
ity co_mpanr. A’company so de3|?nated may refuse utility connections

Ian installation does not meet the requiréments of this code. (§ 1 ch
15 SLA 1972)

Sec. 18.60.715. Administration, éa) The code applies to all pew
construction, all new work in relocated buildings and'to any alteratign,
repairs or reconstruction of buildings except as provided otherwise
under AS 18.60.705 — 18.60.740. _

(b) The department may inspect work installed, removed, altered, or
replaced on any plumbing, gas or dralna%e_ piping J)Iumbm fixture,
water heater of water treating equipment In a butlding or other loca-
tion. No permit or inspection”is required for the following work: the
stopping of leaks >n drains, soil, waste or vent pipes, the"clearing of
stoppages in or repairing, of leaks In pipe valves or fixtures, repairs or
alterations, not of a substantive nature which can be reasonably
exempted from inspection.

() thhinq in AS 18.60.705 — 18.60.740 Iprohibits a person from
performing (P umbing work on his own property.
e

. (d) The department may adopt requlations establishing fees for
inspections conducted under AS 18.60.705 — 18.60.740. Feés may be
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HOT AND COLD WATER
PLUMBING PIPE



The Toughest Pipe at the Lowest Cost.

Pipe made with Duraflex* polybutylene
resin from Shell Chemical Company is
the toughest and the most economical
plumbing you can buy. _

.When you match’polybutylene pipe
a?alnst copper, galvanized, CPVC or any
other plumbing material used for hot and
cold water service, you'll see there's no
comparison. You won't find a better pipe
for homes, townhouses and apartment
bqumPs at any price.

Polybutylene pipe is tough — .
tougher than any other plumbing pipe. It
resists corrosion, rust, scale and freez-
ing. It can be used for water systems with

pressures up to 200 psi
at 73°F (cold water

%e) and up to

00 psi at 180°F (hot
water pipe).
. And polybutylene
Plpe IS |ess éxpensive
han other types of

_ ... plumbing plﬁe.MaterlaI

costs will be significantly leSs than copper.

In addition, its price.is more stable than the

cost of copper, allowing contractors to bid

«Duraflex " isa trademark of Shell Chemical Companyfor its
tmlylmtylcnc resins. Slieli Chemical does not manufacture pine.

jobs more accurately. Polyb
1S less expensive than CPVC a
saves on Installation time.

Flexibility Simplifies Installation.
Polybutylene pipe is lightweight and
flexible, which means it's easy to install.
Because it weighs about one-ninth

as much as copper, polybutylene pipe
can be handled b
one. |person. It bends
easily, so elbows
aren’t needed every
time you tumacor- <
ner. You can pull it . ('§)
through wall studs in
t|Pht_spaces, sim- 2§(

ifying retrofit jobs. T _

0ui also can curve it to meet fixtures,
reducing the number of costly and time-
consuming fittings required.

_Polybutylené Plpe offers other

savings. You have less waste with ,ooly-
butylene pipe compared to other plumb-
Ing necause it comes in coils up to 1,000
fegt in length. You can cut the amount
youneed and save the rest. It also is
available in straight lengths for areas
where aesthetics are important,

utylene pipe
nd also



A Choice of Fitt:ng Methods.
Polybutzlene ™ j can be Loined usini
one of three common methods. (Shell .

does not endorse or recommend any join-

ing method. They are listed merely for
completeness of ‘information.)

A tubing cutter and a wrench are re-

quired if ¥0u use compressmnﬂttm?s.
Low-cost tools are readily available for
cnmp-trpe fittings. And’heat fusion that
uses polybutylene pipe andfittings re-
quires a specially designed tool. In each
case, the manufacturer's recommen-
dations on the proper use of his fittings
should be followed.

Because sweat joints, open flames
and slow curing solvent cement are

eliminated, the safety of your operation

is.improved. You don't have to wait for

joints to cure hefore making pressure
checks. Water can he
turned on when the
last pipe connection
is completed. Pres- .
sure check at 200 psi
to expose any possi-
ble bad joints.

Adapters are
available for connect-
o in olybut){lene pipe

to existing copper, CPVC or galvanize

systems, making it the logi<—Lchoice

for remodeling Work. Consult

fitting manufacturers for

recommendations.



Freeze Tolerance
Can Protect Homes.

PlumblnF systems
should always he
designed to avoid
freezing. However,
homes, townhouses
and apartments
o with polybutylene
plumbing pipe have an extra degree of
protection against damage that might
occuy when pipes burst during freezing
weather. _

When water freezes, it expands
causing ordinary copper plumbing fo
crack and eventually burst. But poly-
butylene pipe can expand to accommo-
daté frozen water and then regains its
original shape after the water tnaws,
Prowdmg a greater margin of safety
han anyother plumbing material.

Polybutylene pipe won't split or crack
under subfreezmﬁ conditions. However,
when short Ien?t s of polybutylene pipe
are connected fo rigid fittings or pipe, .
the pipe may not bé able to &xpand suffi-
ciently to protect the whole system. In
such Cases, it is essential to protect
against freezing.

Corrosion, Rust and Scale Resistant,

Pipe made with Duraflex polybutylene
resin offers added protection because
it won't corrode, rust or rot. Duraflex
resin is inert, so it resists the corrosive
elements in water that can eventually
eat holes in metallic pipe.

Polgbutyle_ne pipe also is totally un-
affected by acid sail conditions or élec-
trolysis. And it resists scale buildup
from hard water that can block other
plumbing systems.



The Seal of Approval.

Plumbin_? pipe for hot water service
made with polybutylene resin meets
the following Codes, standards and
requlations: ,
National Sanitation Foundation (NSF)
Plastics Pl?e Institute (PPI)
National Standard Plumbing Code

NSPC) .
Southern Building Code Congress

(5BCC)
Building Officials and Code
Administrators (BOCA)

International Congress of Building
Officials (ICBO? .

International Association of
Plumbing and Mechanical
Officials (IAPMO(} o

Federal Housing Administration
(FHA) UM-6 _

HUD Mobile Home Construction and
Safety Standard o

Car&anAa)m Standards Association

Manqua}ctured Housing Institute

==

American Society for Testing and
Materials (ASTM

American National Standards
é%sit%ute (ANSI) A119.2/NFPA

Most State and Local Codes.
Polybutylene pipe for both hot and

cold water service is available from man-
ufacturers in sizes ranging from /i inch
to 4 inches in diameter:



TECHNICAL DATA
Applications

Since it was first commercially produced
in 1967, polybutylene R|pe has been used
for alarge variéty of hot and cold water

applications, incliding:

Plumbing and HeatlnP
Domestic Hot Water Supply
Hydronig Heatmq_

Slab Radiant Healing
Solar Heating and Cooling
Commercial Hot Water
Fire Sprinkley Piping
District Heating

Snow Melting _
Agricultural™Soil Heating

Water Supply _
Municipal Water Service Systems
Yard Wnn% _
Deep Well Submersible Pumps
Drip Irrigation

Ditch Irrlgatlon

Rural Water Supply

Ground Water Hedt Pumps

Nominal Pipe Diameter
Copper Tithe Size (CT Sl
or Iron Pipe. Size 1IPS)

Pipe Indentification

The following identifications are usuall
found at 3-ft intervals on every piece o
polybutylene tubing:

1 Pipe size _

2. Material decmnation

3. Manufacturer', name

4. Dimensional uata

5. Pressure rating

0. Manufacturer's code
1. Code rec_o%nltlon _
8. Appropriate standard to which
Ipe has been manufactured.

= 0

S'Mi  Stdiiilaril
Dimension Katin

ASTM Material

Manufacturer's
Hrmul Name






Pipe Storage

Thermoplastic materials such as
Duraflex poI?/butylene resin are sus-
ceptible to ultraviolet attack as a result
of continued outdoor exposure. The
amount of ultraviolet damage will
depend on the material, formulation,
exposure time, geographic latitude,
climate conditions, etc. Black grades of
Duraflex Polybutglene resin (4101 and
4121) are formulated for continuous
exposure and can be stored outside.
The other grades (4103, blue; 4127, and

4137, gray; 4128, beige: and 4129, brown)

are not formulated for continuous out-
door exposure and should be stored
under cover. Qutdoor exposure of these
grades should be |imited to reasonable
construction and installation periods.

Buried Pipe
Running polybutylene pipe under a
slab dogspno}/sig%ificanptlgl affect its
properties. _ _
Polybutylene pipe buried under a
slah is compressed by earth and slab
Ioadmgs. The amount of compression
depen

the pipe, and the weight of both soil and
"lab bearm? down on'the pipe. .
_Under Yplcal conditions. (pipe
buried 3 reet under a 4-in.-thick slab
with 90-percent soil compaction around

s on the tempe. ature of the water
in the pipe, the compaction of soil ground

the pipe), the pipe is comPressed by 1
percent at room temperature and 2 per-
cent at 18CPF. Both of these values are
well within the design limit of 5-percent
deflection. Because of its chemical
resistance, Duraflex resin is inert to any
chemical interaction with concrete and
thus can be used safely withinand .
through a slab. In addition, because it is
immune to electrolysis it also can be
placed in contact with supp_ortm[q steel
mesh, As a matter of qood instalfation
practice, fittings should never be used in
or under a slab.

_Underground use of polybutylene .
pipe in areas of knawn soil contamination
or where there is hlg%h risk for potential
chemical spills is not recommended.
Polybutylene pipe should not be used
under the slab or come in contact with
soil in areas which are known to be
contaminated by, for example, orqanlc
solvents or petroleum. distillates. 1t
should aL j not come in contact with.
soil near hazardous waste disposal sites V.
or underground chemical or petroleum
stora%e tanks. Overhead use m such cir-
cumstances Is a safe alternative



Freeze-Thaw Resistance

Properly extruded polybutylene pipe
has sufficient elasticity and ductility
to withstand the expansion of frozen
water. To demonstrate this, three sam-
Ples of Mi-in. CTS Duraflex pipe were
rozen overnight and thawed daily for a
six-day period. After six days, all'of the
samples were still intact and quick-

strength. Although, polybutylene pipe
cannot survive an infiriite niumber of
freeze-thaw cycles, it provides a far
greater margin of safety aPams_t freeze

reakage than any other plumbing pipe
material. Even with p,oI%/but lene, good
plumbing practices dictate that all
plumbing systems should be protected
against freezing.

burst tests showed no apparent loss of

Control Not Subject to Frozen Under 50 PSI
Freeze-Thaw Cycle Internal Pressure

Burst Pressure Burst Pressure

Frozen Under 100 PSI
Internal Pressure

Burst Pressure

(psi) (psi) (psi)
490 485 490
495 480 485
505 490 495
497 Average 485 Average 490 Average

X »



Water Hammer

Because polybu%lene pipe is more flexi-

ble than either CPVC or copper, it is less

affected by water hammer caused b
rapid shut'off. Water hammer arrestors
are unnecessary with polybutylene

Velocity (fps)
Polybutylene pipe
CP \);C yene pip
Co?per
Galvanized Iron

pipe, althouqh some local code author-
Ities may still require their installation.
The chart below shows the calculated
Eressure surge p3|) for polybutylene,

PVC, copper and galvanized pipe in a
rapid shut off.

Pressure Surge (psi)

14 30 59

mr 45 90 =
106 212 422

110 225 464



Pipe Support
Being: flexible, polybutylene pipe must
be sgpported.,F%rY/z FSAEn '
B|pe, support intervals of 32 inches can

e used. Longer support intervals_can be
used with Iar%er pipe. If the pipe is pass-
ing through studs, the pipe should be
sléeved at the beginning and end of
straight runs and at significant changes
of difection (plastic sleeves are available
for this purpose).

Bending Radius

A minimum bending radius (ratio of the
bend radius to the diameter of the pipe)
of 10 is recommended. Bending more
tightly can lead to kinking. It & kin
occurs, it must be cut out'of the system
and replaced.

Hot Water Heater Considerations

PQIY]butylene tubing is easily capable of
withstanding the malfunction of a water
heater. It is made In accordance with
ASTM D3309 and is designed to operate
continuously at 180°F, 100"psi. This is
within the expectations of any normal
household plumbing system,

In the event of a hot water heater
malfunction, p_oleutylene pipe may be
exposed to a higher temperature and
Pressure for a Short period. (Tempera-
ure/pressure relief valves normally are
designed to release at 210°F and 150 psi).
Tests conducted under the auspices of
the National Sanitation Foundation have
shown that at 210°F, polybutylene plumb-

and Minch plumbing

ing tubing has average burst values of
over 275 psi and can’sustain a pressure
of 150 psi continuously for over 20
months without failure.

As a general precaution, poly-
butylene pipe should not be installed
within 18 inches of a burner or direct
source of heat.

Fire Potential

The smoke hazard from éaolyb_utylene
Plumbln IS minimal, and the inCremen-
al contripution to a residential fire from
polybutylene plumbing is infinitesimal.
The average three-bedroom house
would require an estimated 15 pounds of
polybutylene pipe for its total plumbing
service. This same house would also con-
tain several thousand pounds of other
combustible products such as rugs
furniture, bedding, draperies, etc. In
addition, the same house would contain
tens of thousands of pounds of combus-
tible construction materials such as
wooden beams.and flooring, shingles,
weather stripping, etc. _
Duraflex resin is a saturated organic
ﬁolcrmer composed of carbonand .
ydrogen; therefore, with adequate air, it
burnsslowly and cleanly in a manner
similar to a‘candle. Its combustion prod-
ucts are similar to those derived from
burning other organic materials such as
Paper, cotton and wood, and less onerous
han those obtained from burning wool,
leather, or other complex materials.
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_Recent quantitative com-
parison tests have concluded
that the total labor and material
costs to install a plumbing sys-
tem with Dural ?x™ polybutyl-
ene pipe were 44% less than
those of copper in virtually
identical installations.
~The tests were conducted
in the Pleasant Vallez subdivi-
sion located west of Fairfax,
Virginia and Washington, D.C.,
by the National Association of
Homebi'.'Iders Research Foun
dation, Inc., an independent
research firm. Homes in the
subdivision range from modest
to luxury offering a variety of
handsome energy efficient
designs. o

For the tests, pIumme? in-
stallations in two similar, 272
bath, singli family homes were
compared. One home had a
full basement and was plumbed
with copper plumbing using the
traditional cut, fitand solder
installation method. The other
home had a crawl space and
was Blumbed with Duraflex*
polybutylene plumbing Plpe_,
using insert fittings and alumi-
num crimp ring connections.
The houses were plumbed by a

plumberwho was experienced in

copperinstallation and who had
previously installed five Plumb-
|ng1 systems using Duraflex
polybutylene.

The polybutylene plumbed
house had more cramped work-
ing conditions in one area and
required slightly more pipe than

*Duraflexisa trademark of Shell
ChemlgaIComFanyfot its polybut¥l-
ene resins. Shell Chemical doés no
manufacture pipe.

the copper house because the
crawl space limited direct rout-
ing. This meant a slight advan-
tage for the copper installation.
The only other difference in_
the two houses was the location
of the water heater and the
water meter.

Objective and fair testing
yields relevant results

~The 44% cost savings
realized in the polybutylene
i)lumbed house are based on
h® material and time savings.
Total installed material and
labor costs for the polybutylene
Plumbed house were $138 less
han the copper installation. It
took 7 hoursand 39 \&minutes
to f)lumb the copper house, but
only 5 hou.s and 55'/2 minutes
to plumb the polybutylene
house. Material costs included
all mdoor_supPly piping and fit-
tlngs running from the meter
yokes to the fixture connec-
tions, but did not include
valves. _

Armed with a stop watch,
a specially ruled recording
book, a camera and a pen, Hila

Anderson, Senior Industrial En-

Eineer with NAHB Research
oundation, Inc., observed,
measured, counted and re-
corded the work p..rformed,
actions made, and materials
used by the plumber.

To ensure objective, com-
parable and applicable results,
Anderson used several estab-
lished sampling and factoring
methods common in gathering
end compiling this type of re-
search data. These included
an averaging of the plumber’s

effortsand conditions with other
plumbers ingeneral. Thus, the
results are applicable foran ade-
quatelK trained plumber to per-
form the installation with an
acceptable amount of personal
time and breaks.

~ NAHB Research Founda-
tion, Rockville, Maryland, a
wholly-owned subsidiary of the
National Association of Home
Builders which operates separ-
ately as an autonomous unit,
conducted the studr. Over80%
of theirwork is for clients other
than the NAHB and its mem-
bers. Anderson said, "We're
interested m_an_yth_mg that
helps the building industry,
verifying a new product or
technique, and telling the in-
dustry about it

Stren?th and flexibility set
Duraflex pipe apart.

The real difference be-
tween polybutylene pipe and

I other plastic pipe isthe Duraflex

polybutylene resin. Duraflex

filaAnderson observed and
recorded the plumber’ actions
and materials used.



isa durable, tough plastic. But
unlike many other plastics, poly
butylene is flexible rather than
stiff or brittle. Asa result, the
pipe made from Duraflex resin
can easily withstand household
watei pressures at elevated
temperatures and its flexibility
and light weight allow plumbers
tocurve itaround obstacles and
bends with fewer connections.
Because itischemically inert,
there will be no problems with
corrosion, electrolysis, or scale
buildup.

Connections and fittings
can be made by one of several
mechanical methods which are
easily learned and performed.
Gar}/ Peed, the plumbing con-
tractor for the test houses, said,
"The first time | put the pipe
(polybutylene) in was slow, but
you pick ufo how to work with it

retty easily. My time is much

Better now." Each of the installa-

tion methods takes advantage
of the flexible nature ofPon u-
tylene to make quick, strong,
and permanent connections. As
Gary Peed putsit, “You don't
have to solder anything or use
any glue. There'sless time, en-
ergyand equipmentinvolved.”

A durable pipe full of
advantages.
| bH(t)V\ll does Peed feel ab|07Ut

olybutylene pipe in general?
I{‘)I I%Ike it better tﬁa_n copper. It's
easier, fasterand it's lower in
cost, I'use it for almost all of my
work now.”

Other advantages to poly-
butylene pipe, both builders and
plumbers cite: corrosion and
scale resistance; self-insulating.

the s energy efficient for hot
water lines; and ifwater freezes
in it, the pipe won't break.
Those were the reasons
Don Crosen, Superintendent
forR.J.L. Associates' Pleasant
Valley subdivision, selected
polrbutylene pipe. Crosen has
realized the cost savings which
the NAHB Research Founda-
tion tests revealed, stating:

Comparison Tests—-Results:

Materials

Pipe

Solder & Flux
Fittings
Suspension Clamps
TOTALS

Labor at SI5/hr
Cut & install
pipe & fittings
it
Misc.

Mounting
Blocks

Set-up & Layout
job

TOTALS

Total Costs
Material & Labor
for supply

| in? _
Installation
Polybutylene
Savings

Time

Money
(includes
labor costs
savings)

"We re saving on the average
ofabout $150 to $200 per
house." Another big advantage
Crosen cited... “is customer
satisfaction. That'svery impor-
tant to us. We want our owners
to be happTy with the house
they bur. his polybutylene
pipe helps us supply that
satisfaction.”

Copper Polybutylene
System System
$156.93 $64.84
$ 20.73 negligible
$ 21.79 $19.12
$ 198 $ 481
$201.43 $88.77
(176.0 min.) (146.5 min.)
$ 44.00 $36.63
(162.5 min.) (88.0 min.)
$ 40.62 $22.00
(51.5 min.) (53.5 min.)
$ 12.88 $13.37
(41.5 min.) (39.5 min.)
$ 10.37 $ 9.87
28.0 p.in. 28.0 min.
($ 7.00) | $ 7.00 )
(459.5 minutes) (355.5 minutes)
$114.87 $88.37
Copper Polybutylene
Sysptgm Syss'iemy
$316.30 $177.64

104.0 minutes
less to install
than copper

$138.66

Note: For each $1.00 wage rate differential increase above the $15/hour

fi(Izure used in the comparison
$1.73 in savings.

, polybutylene’s advantage increases



Test homes' subdivision superintendent, Don Crosen, cited customer
satisfaction as a polybutylene pipe aduantage.

Polybutylene pipe supplies
customer satisfaction.

Another problem solved
by polybutylene pipe involves

Satisfaction for builders, too.

~ Crosen has found satisfac-
tion with polybutylene pipe in
many ways, summing up, “It's
less expensive. Better for cus-
tomers. Easier to install, repair
and add extra fixtures to later.
ltwon'tcorrode and minerals
won'tadhere to it. We get less
call-backs for repairs because
of polybutylene pipe. It's
another way to please our
customers.’

Crosen added, “It's good
for builders and supervisors,
too. Supervisors have to deal
with the problems. Theﬁ’re
less problems with polybutyl-

"One of the biggest com- hanging the sheetrock Accord- ~ EM€ PIPE.
plaints in a new house is noise ing to Crosen, occaswnallﬁ a
in the plumbing," Crosen con- rigid pipe will get bumped hard
tinued. “ This pipe is quiet, no enough during sheet rock instal-
hammer, no vibration. You lation to cause itto break, crack
don'teven hear water running. and leak. "Often that leak won't
So polybutylene eliminates that show up until after the construc-
source of complaints, and satis- ~ tioniscompleted, orworse...
fiesour customers.” after the owner moves in. That's
an expt?]nswe| rke)pz%lrl. But be- Comestt(]) If
cause this polybutylene pipe
IS S0 flexib,%, %doeysn’tb?e%k EIlTOr anSwers
ifit gets bumped or knocked.
S0 once again, customer satis-
faction,” he said.
Warranty Shell Chemical Company
Polybutylene pipe is manufactured from a Sales Offices Polybutylerie
material produced by Shell Chemical Comparq- Northeast 2 Corporate Park D:ive, Suite 404
All products purchased from Shell are subject to (914) 694-1116 White Plains, New fork 10604

terms and conditions set out in the contract,
order acknowledgement and/or bill of lading.
Shell warrants only that its product will megt
those specifications deS|]qnated as such herein or
in.other publications. All other infonnation sup-
lied by Shell is considered accurate but is
urnished uRon the express condition that the
customer shall make ‘its own_assessment to
determine the product’s suitability for a particu-
lar purpose. No warranty is e_x?ressed or im-
plied regarding such other information, the
data upon which the same is based, or the
results to be obtained from the use thereof:
that any product shall be merchantable or fit
for any ﬁaru_cular purpose; or that the use of
such other information or product will not
infringe any patent.

February, 1983
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Pipe of Duraflex polybuty |-
ene resinwas the key elementin
an advanced type ofradiant hot
water heating system installed
ina British Columbia planer mill
The syst misdesigned to pro-
vide comfurtable temperatures
even on extremely cold days.

Left to right, Smith, Sivaykoski,
Crooks

More than 26,000 feet
of Plpe was used for the system
in the new$5-million, 27,000-
square-foot planer mill at
Finlay Forest Industries in
Mackenzie, B.C. The planer
mill will produce one-half mil-
lion board feet daily from the
spruce, firan ' pine forests that
cover theart,.. The same
radiant _heatmg_S){stem em-
BlQYe'd in the Finlay Forest

uilding would work equally as

well in equipment maintenance
shops, warehouses, churches
and other public buildings.

At the Finlay mill, the
Duraflex pipe* will be used to

*Duraflex™isa trademark of Shell
Chemical Companyfor Itspoly-
butylene resins, Shell Chemical
does not manufacture pipe.

circulate a 50-50 mixture of
ethylene glycol and water that
is heated and pumped through
the coils in the slab. An in-
door/outdoor thermostat will
control the temPerat_ure of the
1,320 gallons ot liquid in the
system. The thermostat offers a
one-to-one ratio so that when
the outside temperature isat
freezing, the circulating fluid is
at 100'F Each time the ambient
temperature drops one degree,
the three-million BTU gas-fired
boiler in the system automati-
caIIK increases the temperature
of the liquid by one degree.

The ethylene glycol/water
solution is circulated at a rate of
up to 250 gallons per minute
bg e " Vfe-hp, 480-v, 3 phase
60-f .le pump. A recovery unit
that]/urnswood_shavmqs wil
replace the gas-fired boiler
later, according to Blain

Crooks, development manager
lor Finlay Forest.

The radiant heating sys-
tem using pipe made from™
Duraflex polybutylene was in-

corporated into the buildings
design hecause a conventional
foiced air system would have
aggravated the problem of
swnlmg_sawdusﬁ in the mill.
Consulting engineer George
Nixon of Carroll, Hatch & As-
sociates, Ltd. pointed out that
the wood dust not only collects
on and clogs filters, coils and
fan-driven heaters, but also in-
creases the risk of fire due to
dust settling on a hot line.

The mechanical contrac-
tor for the project was Vic
Swaykoski, owner of Douc};’s
Heating (Northern) Ltd. o
Prince George. His employees
installed the mﬁe system, which
issimilar to eight other installa-
tions he has supervised in British
Columbia saw mills.
~ “Slab heating and circulat-
ing warm-air systems might
cost about the same to start

with,” Swaykoski said, “but six
months down the road you'll
be having to pay a premium for



maintenance, to say nothin? of
the nuisance and hazards o
circulating fine saw dust ifyou
install a forced air system.
Swaykoski explained that
the temperatures frequently
reach 40 degrees below zero in
MacKenzige, and occasionally
drop to minus 60 degrees.
“The heating system will go on
about the first of October and

will operate continually until
May," he said.

"Pipe made of poly-
butylene is the tube we use.
It's the only plastic tube that

will stand the hot water temper-

atures necessary to bring the
floor heat up to at least 50
degrees." he said.

Smith, left, Swaykoski

Ease of pipe installation
was cited b)( Swaykoski as an
advantage for radiant heating
systems. He said a two-man
crew could lay 2,000 feet of the

lightweight, flexible pipe ina
single shift. He pointed out that
the pit _can be curved in tight
loops without kinking, thus
eliminating the need tor elbows
and connections in the slab as
required with copper or other
r|g|d plastic materials. He
added that polybutylene pipe is
corrosion resistant and resists
scale and sediment buildup in-
side the pipe, which could ar-
rest the fluid flow. In addition,
the pipe costs less than coEper
and itvirtually eliminates hot

spots in the floor because it
transmits heat at a slower rate
than copper. _

Engineer Nixon claimed a
system using polybutylene pipe
could handle water with a tem-
Perature of 160CF or higher, but
hat the safe limit for 8olyethyl-
ene pipe was only 120°F

Larry Smith, manager of
Westbum Industrial Enterprises,
who handled the distribution of
the pipe to the contractor, said
that, in his experience with
polret.hylene pipe in slab in-
stallations, the tubing tended
to become brittle with the
high temperatures of the
antifreeze/water solution. “ The
heat carrying capability of

polybutylene is much better
than polyethylene for industrial
applications,” he explained.
~ During installation of the
Finlay mill system, a concrete
base of varying deﬁths was
poured first, with the depth de-
pending upon the weight of the
operating equment_ planned
for the area. Atter strlngln]q the
P|pe of Duraflex polybutylene
rom 500-foot coils, installers
tied the tubing to reinforcing
steel wire mesh with twist ties.
The lines were connected

to a series of four-inch mani-
folds before a second layer
of concrete was poured. The
mesh was held so that the pipe
was two inches to iwo-and-
one-halfinches from the top
regardless of the overall depth
ofthe concrete, Swaykoski said
if colder conditions had war-
ranted it, the pipe could have
been strung closer together to
provide extra radiant heating
through the slab.
_ uratlex polybutylene
isa resin manufactured by
Shell Chemical Company.
The one-half-inch and three-
guarter-mch pipe used at the
inlay mill meets the require-
ments of the Canadian Stan-
dard Association (B 137.8) as
wellas most major codes and
standards within the United
States. The SDR 11 pipe has
a200-f5| pressure rating
at73.4CF and a 100-psi
rating at 180°E
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material produced by Shell Chemical Company
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infringe any patent.
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A new generation of
energy efficient earth-coupled
heat Fump systems has
enabled several hundred
Central Oklahoma families to
slash their annual electric bills.

These systems extract
heat directly from a few feet
below the ground for heating
or discharge heat into the
ground for cooling. Exchang-
Ing heat with this milder an
more stable natural heat
source rather than with outside
air enables the heat pump to
provide more efficient heating
and cooling than is possible
with conventional heating sys-
tems or air-to-air heat pumps.

Whereas electric resis-
tance heat has a typical
coefficient of performance
(COP) of only 1and air-to-air
heat pumps have a more effi-
cient rating of 1.7. the earth-
coupled systems have a COP
of 3 or more. (The COP is the
heating/cooling output div.ded
by the energy mput{?

The new closed-loop,
earth-coupled systems require
wrtuallr no water because they
recirculate the initial charge
of water.

~In contrast, the more
widely used water source heat
pump systems are open sys-
tems, usm? thousands of
gallons of fr

There are two tyjﬁes of
closed-loop systems. The hori-
zontal type uses pipe buried
4 to 5 feet below ground in a
trench. A low-wattage pump
circulates water from the heat
pump through the earth coil
to exchange heat with the

esh well water daily.

earth and then bi k to the
heatFump. _
he vertical closed-loop
system uses pipe in a well as a
vertical heat exchanger. Water
is pumped from the heat
Burnp through the pipe to the
ottom of the well and hack to
the heat pump, exchanging
neat with the earth. A key
component of either system is
the earth coil 0. flexible, I|Pht-
weight Duraflex* polybutylene

ipe.
& Rigid PVC plastic pipe
had been used in some of the
first installations. This pipe,

A long run of 2-inch Duraflex
polybutylene square pipe lays flat
alongside a trench with virtually
no tendency to recoii.

however, was found t be too
brittle, cumbersome and
expensive. Contractors then
switched to flexible plastic pipe
The closed-loop, earth-
coupled heat pump systems
have been pioneered hy Geo-
systems, Inc., a manufacturer
and distributor of geothermal

heat pumps and accessories in
Stillwater, Oklahoma. Jim
Partin and Carl Ledbetter are
co-partners. Geosystems has
installed thousands of closed
loop systems in the Unib d
States and Canada for residen-
tial and commercial applications
ranging from one ton to

60 tons.

The company recom-
mends polybutylene plﬁe for
all earth couplings on' the basis
of a combination of cost effec-
tiveness, ease of installation,
and long life. P_ola/bu_tylene
Plpe can be quickly installed
rom 500-foot coils, minimizing
the number of joints and
speeding the installation.
Where temperatures warrant,
glycol antifreeze or brine solu-
tions also can be ciiculated
through polybutylene pipe
with no loss in performance.
Duraflex pipe is inert and so
resists corrosion, rust and scale
build-up. In addition, it has
exceptional resistance to
environmental stress cracking.

A brass barbed fittin_P is inserted
into the end of a coil of pipe and
tightly secured with two stainless
steel clamps.



DCIosed-Ioo;[)

“These systems use less
electricity than an air-to-air
heat pump and they don't take
water from the ground it'sa
closed system. It needs only
that one filling of water,”
Partin said. ~ .

The savings in electric
BQWET were confirmed by

ill Blair, Member Services
Advisor. Central Rural Electric
Cooperative. His records
showed dramatic drops in
power consuano_n when
existing centrally air condi-
tioned horm s were converted
to earth-rjupled heat pump
systems

i
d

*Plodded "¢y Irstalling contractor, AC Service Co

- For exam_Ple, consump-
tion in one Stillwater home for
2 Jng-Au ust period totaled
7,405 KWH with a central air
conditioning szstem. A year
after the switch to an earth-
coupled heat pump system
only 4,438 KWH were
required for the same period.
Excellent results also have
been achieved when such sys-
tems are used in conjunction
with solar collectors.”
Late in 1982, a unique
forming process was devel-
oped for polybutylene pipe
which produced a lighter,
“square” configuration which
further simplifies installation.
~ “Shell'came up with the
idea of a square pipe with its
decreased wall thickness which

Is the first pipe | know of that
was specifically developed with
the earth-coupled heat pump
installer in mind," commented
Ledbetter. _

According to him, the
new configuration “is much
easier to install. It's lighter so
it's easier to handle and it
rolls out evenly in the ditch."

“You can install poly-
butylene pipe in an earth-
coupled system in about as
cold a weather as a man can
stand to work in. But you can't
do that with polyethylene. The
colder it gets the harder poly-
ethylene 1s to work with an
the longer it takes to get the
job done. Unrolling a coil of
polyetm lene can be a real
problem," he said.

The un;que chemical

than with the same outside
diameter pipe made of stiffer
polyethylene.

~ The square pol?/butylene
pipe was used initially for a
new 4,776 square-foot home
in Stillwater. Two men easily
fed the coil of pipe from the
bed of a truck Into the trench
despite 15-20 mph winds and
temperatures in the low 40s.
(See front_cover.%

A series of three separate
heat pump systems was
designed for the house. For
each of the three, a trench six
inches wide by six feet deep
was dug behind the hou e to
accommodate 1,000 feet of
pipe. Five hundred feet of pl#)e
were placed in the bottom 0
each trench and the trench
was then back filled with two

feet of soil. The remaining 500
feet of the continuous loop
of pipe was buried at the
4-foot level. _

~ The coils of square 2-inch
B|pe were joined by brass

arbed insert fittings secured
by two stainless steel clamps
on each side of the f|tt|n? Ehe
excellent flexibility of poly
butylene allows it to reround
to accommodate the fitting.)
The three separate loops
were connected to indi  mH
2Vi>ton Geosystem Hear
Pumps to generate 40,000
BTUs(yer unit for heating and
30.000 BTUs for cooling.
~_ Ledbetter's calculations
indicated the house would
require 3,700 heating degree
days and 1,600 cooling hours
of operation a year. The num-

ﬁafth-coupe 52,954 structure of the polybutylene be-., were based on design
0 Ceat,R‘é.mpS | resin makes it possible to post temperatures of 0°F minimum
g . uona form pipe into a square config-
resistance uration. This shape not only
system 'w‘ . makes it easier for the installer
vid to lay the pipe in the trench
WS but it also reduces any tend-
' 92" ency of the pipe to recoil.
&Ml Compared to polyethylene
$797  s710 pipe, the square polybutylene
E|pe I at least four times easier
0 handle. This is due 10a
(k:)(_)lmbmauo?| of |tﬁ_better f|ﬁXI-
ility as well as thinner wall,
COOLING = HEATING  TOTAL l.e. Yess material is required

The keg (ﬁ)m onerAt of a closed-
IooP. earth-coupleq heat pum

%ys em Its %l butylene plpesdo_wn
ere Just Defore peing covered in
the Hottom o{ a g—t%gt french.

in the winter and a 100°F max-
imum in the summer with an
indoor temperature of 75°F.

To maintain this temgera-
ture 58,187 BTUs would be
needed for cooling and
103,640 BTUs for heating.

With electricity at 6 cents per
KWH in 1982, the estimated

"Durallex™ is a trademark 0/ Shell Chemi-
cal Company lor itspolybutylene resins.
Shell Chemical does not manufacture pipe



cooling costs would be $797
and the heating costs $2,157 if
a conventional electrical resis-
tance system had been
installed. Instead, with the
earth-coupled heat pumps, the
progected costs were only
$558 for cooling and $719 for
heating — an annual savings
of §1,667.

Even before the develop-
ment of the square polybu-
tylenc pipe and its S|(_1_n|f|cant
contribution to simplitied
installation, a wide variety of
successful earth-coupled heat
pump systems using polybu-
tylene pipe had been installed.
These systems used both barb
insert fittings and socket heat
fusion fittings.

In one 1.100 square-foot
house in Stillwater, a solar-
assisted earth-coupled 2*/z-ton
heat FumP system was
installed. In this system 288
square feet of unglazed solar
collectors were mounted on
the roof and coupled to a 250-
foot deep geothermal well.
The solar collectors and earth

Warranty

coil were filled with propylene
%chol solution. The back-up
eating system consists of an
electric-ignition natural gas fur-
nace. The system has a
domestic hot water pre-heater
with backuF heat for hot
water supplied by natural %as.
In spite of numerous nighttime
temperature readlnﬁs below
zero, the electric bi durm(O;
one winter month was $4
and the cost for gas was
only $12.
At a facility on the cam-
us of Oklahoma State
niversity, a 1,000-foot earth
coil was used with a 3-ton heat
pump, a 1,000-gallon insulated
storage tank and integral solar
collectors. On a summer day
when the outside temperature
was 106°F, the interior tem-
gerature_was maintained at

2(F while the com_loressor
required only 1.3 kilowatts of
power, a fraction of that
required with typical air con-
ditioning systems.

Similar systems were used

by the Stillwater Housing

Polybutylene pipe is manufactured from a

material produced by Shell Chemical Compam(.
All products purchased from Shell are subject

0

terms and conditions set out in the contract,
order acknowledgement and/or bill of lading.
Shell warrants only that its produ’-! will meet
those specifications de3|9nated as such herein or
In other publications. A* other infonnation sup-
P|Ied by Shell is considered accurate but is
urnishéd upon the excess condition that the
customer shall make its own assessment to deter-
mine the product’s suitability fora particular i)_ur-
pose. No warranty is expressed or implied
regarding such other information, the data
upon which the same is based, or the results
to be obtained from the use thereof; that any
product shall be merchantable or fit for an
particular purpose; or that ti e use of suc
other information or product will not infringe
any patent.

July 1953

Authority in a housing project
built for senior citizens. About
6,000 feet ofdpolybutylen_e
pipe were used in connecting
a series of 250-fool vertical
earth-coupled wells.

Before its initial use in
closed-loop earth-coupled heat
pump systems, the advantages
of Duraflex pipe over other
plastic and metallic materials
already had been well estab-
lished in old water service,
hot and cold water plumbing,
industrial piping, and radiant
slab heating. Now with its
improved ease of handling in
addition to its other advan-
tages discussed above, the
pipe has hecome even better
suited for earth-coupled heat
pump systems.

Shell Chemical Company

For U.S. sales contact:
One Shell Plaza
Houston, Texas 77002
(713) 241-6991

For sales outside the U.S. contact:
Pecten Chemicals, Inc.

One Shell Plaza

Houston, Texas 77002

(713) 241-6161
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Tough, 250 psi rated
water service P|Be made from
Duraflex"* polybutylene resins
isnow the o tly pipe specified
by a Georgla cour.ty water de-
partment for all connections
and replacements of existing
metallic or 160 psi rated
UHMW polyethylene pipe.

_ Water pressure surges in
hilly Gwinnett County contrib-
ute to cracks in polyethylene

pipe and replacement with cop-

per would be too expensive,
explained Dan Pirkle, Distribu-
tion Superintendent for the
county. The last growing
county, whose terrain rises
from river bottoms to a peak
elevation of about 1100 feet, is
northeast of Atlanta. _
The sheer force of gravity
combined with the pressure
r>fa new water system proved

to be too much strain for the
Fo(lfvethyle_ne pipe which
lad been installed since the
late 1960s.

"Polyethylene started to
bea E)roblem four or five years
ago. Ithecame brittle, split

under *l.e combination of grav-

itv 'low and increased pump
Pressure running on the line.
t'd break just like glass,"
Pirkle said.

He also said crews had :to
go back into some areas and
replace polyethlylene sections
asmany as three or four times.

Pirkle began swﬂchmg to
Duraflex* pipe in the fall o
1980 and ex_Pected to have
nearly 40 miles of the tubing in
use within the first year.

In the early 1970s. aver-
age daily water consumption
was about 3 million gallons a

Gwinnett County's rolling terrain influences water pressure.

*Duraflex isa trademark of Shell
Chemical Compan%/fo r itspolybuty-
lene resins. Shell Chemical dogs not
manufacture pipe.

Two Iinesforsegarate homes
spiralfrom double strap saddles.

day (MGD). The department
built a 60-mile loop of 48-inch
main around the county and
added 6 to 36-inch lines to
accommodate the new Lake
Lanier Water Treatment Plant
which went on stream in 1977.

For the last few years, new
water meters were being in-
stalled at a rate 0f 400 a month
and the plant and pumping sta-
tion 3i . now able to handle 45
MGD with a future capability of
240 MGD.

“The water system here
was organized in £959. They
gut in galvanized and now its

t()-){egr life sparll |st (l)ne. We
started using polyethlyene pipe
about 1968 or 1&_69, gut the
160 psi pressure istoo low."
said Pirkle, who has run the de-
partment for the last 10 years.

In 1980. Pirkle was pre-
sented information on 250 psi.
SDR 9 Duraflex pipe that even-
tually convinced him that the
tougher polyolefin material
wouid handle the pressure
without failure.



"So farwe've put in
100.000 to 150,000 feet and
we haven't had a problem yet.
The crews clairr it's easier to
work with than polyethylene, is
lighter, not as stiffand doesn't
crimp,” Pirkle said in the spring
of 1981.

There are seven subcon-
tractors who have crews work-
ing for the Gwinnett County
Water Sgstem. They are
required to use a double
strap service saddle, usuall
6”x V. on every tiein to the
water main.

The materials for the
mams range from cast iron
to asbestos cement and pre-
stressed concrete. Because
250 psi Duraflex pipe has the_
same wall thickness as 160 psi
polyethylene, standard cor-
poration stops can be used.

Dura™ex pipe is hought on
a low bid isis in lots 0f50.000
feet in SOu-root coils. Out of
200.000 feet contracted for
b% the spring of 1981 ,about
15.000 feetis 1-inch pipe for
connections in homes with 3 to
4 bathrooms and/or a swim-
ming pool. The restis%" pipe.

In a typical installation, the
Duraflex polybutylene tubmﬁ IS
laid in a 3-foot trench from the
main to the individual meter,
(The frost line can go as deep
as two feet in the county.) The
pipe’s flexibility minimizes the
need for elbows and other fit-
tings since the service line can
match ground contours or be
run around obstacles.

Plastic meter boxes with
castiron lids are set 18-20
inches from the surface.
Installations usually are com-
pleted rapidly. The superin-
tendent said 96 meters were
installed by one 3-man crew
in two weeks, including 20
in a single day when the main
was on the same side of the
street as the houses.

While this was abnor-
mally h|gh, another crew was
observed recently to make
three installations in about an
hour's time. The 3<"lines were

9an Pirkle stands by a stack of Duraflex pipe coils in the water

department's warehouse.

then tested at 40 gallons a min-
ute even though a pressure
reducing valve will limit the
flow through the home meters
toa maximum of 30 gpm.

~ When placement requires
installation on the "long side,"
air and water pressure are used
to bore through the red clay
beneath the road bed before
mser_tmg the pipe. Casing is
required only when boring
under a state highway.

Afitting is tightened|just prior
to a pressure test at 40 gpm,
Waterservice lines of Duraflex
pcl}/butylene pipe are blue
odedfor easy visual identifi-
cation in common trenches.

Pirkle anticipates a heavy
demand for all water service
related activities ior the county
during the 1980s. The current
capacity of the water treatment
plant, p_umpmc}; station and
reservoir enable the county to
be a major water wholesaler
to surrounding districts. As
the current 170,000 countg
Bopulatlon grows t0 300,000

y the end of this decade, this
excess caﬁamty will diminish,
Already the county isNo. Lin
building permits in the 7-county
Atlanta meiroplex.

Gwinnett County isone of
the newest to be added to the.
list of more than 250 water util-
ity districts and cities putting
Duraflex polybutylene pipe
to work.



Shell Chemical Company

Sales Offices Polybutylene

Northeast 600 Summer Street
(203)327-3600  Stamford. Connecticut 06901
Southeast 320 Interstate N Parkway

(404)955-4600  Atlanta. Georgia 30339

Central South One Shell Plaza
(713)241-3897  Houston, Texas 77002

West P 0. Box 7637
(209)952-1908  Stockton, California 95207

For international sales, contact:

.ecten Chemicals.

Inc. One Shell Plaza

(713) 241-6161  Houston. Texas 77002

Warranty

Polybutylene pipe is manufactured from a
material produced by Shell Chemical Com-
pany. All products purchased irom Shell are
sub[ect to terms and conditions set out in, the
contract, order acknowledgement and/or bill of
lading. Shell warrants only' that its product wil
meet” those specifications designated as such
herein_or >n other publications. All other in-
formation supplied by Shell is considered accu-
rate but is furnished u,oon the express condition
that the customer shall make its own assessment
to determine the product's suitability for a par-
ticular purpose. No warranty is e_x?resse_ or
implied regarding such other information,
the data “PO” which the same is based,
or the results to be obtained from the use
thereof: that any product shall be merchant-
able or fit for any particular purpose; or that
the use of such other information or product
will not infringe any patent.

September 1981
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~Arevolutionary new fire

sprinkler system combining fast
response sprinkler heads and
polybutylene pipe has repeat-
edly demonstrated that a m%_-
nificantly improved level of fire
safety isnow available atan
affordable price. _

The vast majority of fire
deaths in the United States
occur in the home. Residential
fires injure someone every 12
minutes and kill someone
every 80 minutes. In addition,
residential fires also cause five
billion dollars in property dam-
age annually, the worst record
in"the industrialized world.

Because of this tragic rec-
ord, the Federal Emergenc%/
Manageme_ntAgencE— Us.
Fire Administration (FEMA-
USFA) was emg)_owered in 1974
to increase public awareness
of the problem and to devel-
op improved technology to
reduce these appalling fosses.
Working in conjunction with
private industry, studies were
made which showed that con-
ventional sprinklers would not
work effectively in a residential
environment. A new sprinkler
head was needed that would
respond to fires at least five
times faster than the previously
available sprinkler heads and
spray water higher on the walls
to corr.bat the perimeter flames
characteristic of residential
fires. Due to the cooperative
effort of FEMA-USFA and pri-
vate industry, the fast response
sprinkler head is now a reality.

_ Recognizing that the new
sprinkler heads would not be
widely used if their installation
cost were too high, the USFA
began looking for ways to re-
duce costs without compromis-
in ?erformance. In a report
published in 1977, the need for
a flexible high pelformance
plastic pipe was identified as a
primary means to reduce these
costs. Since polybutylene was
the only flexible hot water plas-
tic pipe available, attention
soon focused on itas the possi-
ble answerto USFA'snr d.
Since that time, systems com-

bining fast resFonse sprinkler
heads with polybutylene

pipe have been tested and
aPEroved for residential use

at Factory Mutual Research
Corporation. Their effective-
ness has also been demon-
strated in over 100 burn tests
held at various locations across
the United States.

Tests prove system
effectiveness

_ %umkly realizing the ben-
efits that these systems offer,
several far sighted communities

Eightfire test? at Scottsdale produced evidence that ﬂamages can be aét by

an‘average o

85%when effective sprinkler systems

ave Deen Installe



life of a house or mobile home,
this reduction in insurance rates
can offset the cost of installing a
sprinkler system constructed
with prolybutylene |ﬁe.
axSavings. The State
of Alaska has passed a law that
reduces the taxable value of a
sprinklered residence by 2% up
to a maximum 0f$2,000.

Construction and Access
Trade-Offs. Recognizing the
value of the fast response
sprinkler systems, local gov-
ernments in some areas of the
country are providing incentives
for theirin." lation. A leader
in this area is Cobb County,
Georgia which made several
important changes in its build-
ing codes to encourage the
acceptance of the new systems,
These construction and access
trade-offs provide additional in-
centives for builders to install
the systems.
~ One example of construc-
tion trade-offs is the waiving of
requirements for one-hour
rated fire walls and fire doors
in favor of normal gypsum
board and doors. avmgs are
estimated at $23 per 1,000
square feet of walls and $111
for each door.

Cobb County’s access
trade-offs include the waiving
of the requirement for a fire
lane in certain instances where
itwould otherwise have been
required. This allcws develop-
ers to use land more effectively
and prrofltably. _ _

he economies realized
through these trade-offs and
the use of polybutylene pIFe
can reduce the net costs o
the sprinkler sgstem to zero.
Asa result, 90% of the new
multi-family construction in
Cobb County isnow being
sprinklered.

Installation
recommendations
* Design residential sprinkler
systems to conform to the

FPA 13D standard
* Install the system to minimize
the possibility of freezing, e.q.
install the pipe in inside walls
or, ifitis in the attic, directly on
the dry wall under the insulation
* Use only high temperature
rated pipe for residential
sprinkler systems _
+ Use straight lengths of pipe
rather than coils _
* Follow manufacture in-
structions on joining techniques
-Anchorﬁme next to the
sprinkler heads

The heatfusion method provides quick, dependable pipefittings.



Miller of Miller Mechanical
Co., has installed over 200 fire
sprinkler systems with poly-
butP/!ene pipe in new low-rise
mu t]-famllr housing at a cost
ranging as low as 45 cents per
square foot. These costs will
vary depending on the type of
structure and sprinkler head
spacing (14 foot spacing is
standard in Cobb County).

In retrofit applications,
even greatersavings can be
obtained. Grantham Fire Pro-
tection, Inc. of Phoenix, Arizona
compared the overall costs of
retrofitting black iron and poly-
butylene piped fire sprinkler
systems into the same $70,000
homes. Material costs were
roughly equal but installation
time was reduced sharply.
“Two men were able to retrofit
the house with polybutylene in
three days and It took four and
a half days and three men to
com p[lete the black iron system,"
said Terry Glenn of Grantham.

uickly assembled copnections can be
(r%a(?e \)/w%] t?us,speuajp, es| nea \eat
fusion tool, This W ining e,chmiwe
[esults n S| mPc nts l[LIP(ﬁS In Installatio
time an c_st_or?]prln ersystems in ot
new and existing homes.
~InSan Clemente, a dif-
ficult retrofit ina wood frame
house with tight attic clearances
(8-30 inches) took two men
less than a day to complete ata
total cost of less than $1,000.
Because of polybutylene's
flexibility, Orvin Engineering

easilyfed thr

|nsta¥| asprin ‘[Jgh e

was able to do 90% of the
joints outside the structure,
then curl the pipe into place.
Jack Shaughnessy, Orvin
executive vice president, com-
mented that polybutylene plloe
"proved WOfthY and relatively
simple to install."

Safe, dependable, long-
lasting systems
Polybutylene pipe is
the only flexible plastic plfoe
approved for hot water plumb-
ing by every major plumbing
code in the United States and
Canada. Itisalso the only flex-
|bIe_therm08Iast|c pipe that
carries a 200°F pressure rating.
Assuch, it can easily tolerate
the high attic temperatures that
can occur in the summer or the
high temperatures to which it
coulu be exposed during a fire.
At the other extreme of
tem_Be[ature, polybutylene’s
flexibility allows it to tolerate
numerous freeze-thaw cycles
without breaking. AIthou%h all
sprinkler systems should be
designed to avoid freezing (this

Sec,}ions of Ii%htweight &?Igggﬁzlnegne
ersystemforthe S¢o

Ipe were connected outside, then
a| treeS tsucmg the time required to

would deactivate the system),
freeze problems can occur. In
such situations, polybutylene
pipe will provide a _margln of
safety that rigid piping does
not have. _
~_Since ?olybutyle_ne is plas-
tic it resists the corrosion, scal-
mP, and electrolysis that can
affect metal pipe and because
of itssmooth inner walls, ﬁoly-
butylene pipe offers a high flow
factor (C = 150) which it will
maintain over its life.

Incentives for installing
sprinkler systems

Insurance Savings. The
Insurance Seivice Organization
(1SO), the nation's largest advi-
sory service for insurance rates,
has recommended a 15%
reduction in total insurance
premiums for homeowners
whose houses are protected by
fire sprinkler systems. Filings to
allow insurance companies to
offer these reductions have
already been made in over
38 states.

Over the average useful



across the country initiated
demonstrations to gain local
support for the new residential
fire sprinkler systems.

One of the first tests con-
ducted was in Cobb County,
Georgia in 1981. A house in_
Smyrna was the site for a series
of 15 separate test fires, The
FEMA-JSFA, Factory Mutual
desearch Corporation and the
Cobb County Fire Department
monitored the fires and the
performance of the sprinkler
systems in extinguishing them.
Polybutylene pipe was used to
connect the fast response
sprinkler heads. The effective-
ness of the system convinced
local officials that such systems
could successfully handle resi-
dential fires.

Building codes subse-
quently were amended author-
izing the use of polybutylene
pipe and NFPA 13D designs in

sprinkler sys‘ems in multi-family

dwellings. Several months.
later, the first such system in
the United Slates was installed
ina 2-story multi-family build-
ing. Fire Chief David Hilton
of Cobb County estimated
the cost of a conventional
metal pipe fire sprinkler system
would have been two to three
times higher than the system
installed. _

Another series of tests was
organized by the Rural-Metro
Fire Department in Scottsdale.
Arizona, The tests were con-
ducted in lypical $70,000 sub-
division homes and simulated
fire scenarios ranging from
waste basket (ires to fires as
severe asa kitu.cn grease fire
and a burning (dry) Christmas
tree. Each of the fires was
3U|ckly extinguished, reducin

amage by an average 0f85%
relative to the losses expected
if no sprinkler system had been
present.

The performance of the
system prompted Scottsdale
Administrative Fire Chief
Bob Edwards to call the fast

response, low cost residential
fire sprinkler system "the most
important fire protection break-
through of the century."
nother series of tests in
San Clemente. California cul-
minated in a severe test of
pqlﬁbutylen_e pipe s ability to
withstand high temperatures.

Before &Afteg. lﬂ ar}others_enes of
tﬁsts, a Wast? asket fire set in

the comer ofa room was quickly
ex,tmgwshed resulting in only
minor damage.

In the test, the fire sprinkler sys-
tem was drained of water and a
fire was allowed to burn freely
in the room below for 15 min-
utes. The pipe installed above
the ceiling sustained no dam-
age. Fire ChiefRon Coleman
supervised the test series which
he described as an "unqualified
success.”

Other successful tests of
the fast response sprinkler/
Bolybutylen_e pipe system have

“'en made in Carmichael,

California; Spnngdale, Arkan-
sas: Fort Lauderdale, Florida;
and St. Petershurg, Florida.
Tests were also conducted

by Factory Mutual Research
Corporation which resulted in
the aPprovql of polybutylene
pipe for residential fire sprinkler
systems. This action also pro-
vides a nationwide approval

for one and two family homes
and mobile homes up .\-r the
National Fire Protect on Asso-
ciation standard 13D (1980).

How polybutylene pipe
reduces costs o

The light weight, flexibility, and
ease of 10|n_|ng_po_I¥buterr.e
pipe result in significant savings
In‘installation time and cost for
the sprinkler installer, particu-
larly In retrofit applications.
Compare the s_teEs required to
install a fire sprinkler system
with black iron pipe or copper
to that with polybutylene.

With black iron, the in-
stallation must be painstakingly
designed to make sure all pipes
are cut to the exact length; all
wall or stud penetrations must
be perfectly aligned and all
threaded plﬁes scrupulously
labeled so that the srstem
be properly assembled on .ate.
In addition, accommodations
must be made to put black
iron pipes in wall cavity areas.
Although copper systems do
not have all these requirements,
they do require that care be
taken to avoid the fire hazard
associated with soldering.

By contrast, flexible poly-
butylene pipt isa more for?w-
ing System that can normall
be cut and assembled on-site at
ground level and then snaked
_throu?h structural members
into place. lifaddition, the light
weight of polybutylene pipe
(one inch diameter pipe WeIEhS
less than Vsas much as blac
iron and less than Vsas much
as copper) makes iteven easier
to transport and assemble.

In Cobb County, H"b



Warranty o

Polybutylenc pipe is manufactured from a
material produced bv Shell Chemical Com_panz/
All' products purchased from Shell are subject to
the terms and conditions set out in :he contract,
order acknowledgement and or hill of |ading.
Shell warrants only that its product will megt
those sPecn‘wanqns designated as such therein
or in other publications™ All other information
supplied by Shell is considered accurate but is
furnished Upon the express condition that the
customer shall make its own assessment to de-
termine the product’s surtability for a particular
purpose No warranty is expréssed or implied
regarding such_ othér information, the data
ugon_ which it is based, or the results to be
obtained from the use thereof; any product's
merchantability or fitness for any ﬁartmu-
lar purpose, of that the use of such other
mftorr{]ano i or product will not infringe any
patent.
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New Orleans Marriott
retrofits sprinkler systemwith
polybutvlene pipe

Durin? the 7-month period from June,
1983, to January. 1984 a lile-proiection
lire sprinkler system was quietly added
to the 42-lloor New Orleans Marriott
Lotel with no interruption of room
occupancy or complaints from guest-.
More than 3,000 sprinkler heads and
live miles of polrbulylene pipe were
used by Grinnell Fire Protection Systems
to retrofit the 1.300 sleeping rooms
and hallways. .

The Marriott Ilotel was the lirst
commercial high rise lire sprinkler
installation in the New (irleans area to

The -13tmy Mmrioli lintel ;tiis the lirst
commec'citil high rise buiUing in AVie (hleiins
to inshill n lire sprinkler system using poly-
hutylenc pipe.

e

The installation of life safety fire sprin-
kler systems using polybulylene inpe IS

S

were intended to offset the increased
construction costs resulting from man-

expected to expand greatl?/ in Dallas. Pub- dator&/ sprmklerm%. .
lic awareness of the need for sprinkler eferring to the Schirmer report.
systems began to grow when on February  Dallas Fire Marshal Jerry Lambert

3,1981, the Dallas Fire Department.
reported theY could not extinguish fires
in'buildings farger than 7,500 square feet.

As aresult of this report, a land-
mark study of the Dallas building code
was launched later that gear by

commented, “The package as awhole
provides the source of the funds neces-
sary to pay for sprinkler systems by
identifying building costs that can be
eliminated when sprinklers are put in.
| later t _ The Dallas Fire Marshal is a strong
Schirmer Engineering Corporation, advocate of the installation of sprinkler
The study eventuallﬁ recommended systems, which he called the “best
more than 50 code changes to the Possmle protection” for controlling
Dallas Citv Council, most of which ires quickly.

use \ooly_bu_lylene pipe. A variance in the
local building codes was obtained to
allow the flexible, high performance
plastic pipe to be used.

The major hotel chain lirst became
aware of polybulylene pipe ahout two
%ears a%o. Hv early 1984.14 of their
notels a re_ad){ had polybulylene pipe
in the sprinkler systems serving guest
rooms. A spokesman for the hotel
said the “Marriott plans to continue
to use polybulylene pipe in its retro-
fit programs.” o

Sonny Scarff, a former lire officer

tcontinualonpnge21

\ene[% aapproved for

The major code change ,orqposed
was a requirement for sprink ermg
all structures over 7,500 up to 35,000
square feet, dependln% on the ty]pe
and occupancy of the building. To help
offset the additional cost for installing
sprinkler systems, a number of conces-
sions were granted. Some of the _ma|10r
provisions Included a reduction in the
reguwe_d fire protection rating of walls,
reduction in smoke detector require-
ments for high rise buildings and
atrium buildings, and reduction in the
number ofexits per floor in a building.
In addition, polybulylene pipe also was
(continual onpage4)

“Duraflex!" is a trademark of Shell Chemical Company for iis polybulylene resins. Shell Chemical does noi manufacture pipe.
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who has been the Director of Eire
Protection for Marriott for the past
nine years, orgamsed and staged the
September. 1982 SErlnkler tests in Fort
Lauderdale. Fla. that helped prove
the worth of polybutylene pipe.

“*When we started talking about
retrofitting we felt we could take advan-
tage of the new polybulylene pipe so we
ran a series of lire tests.” Scarffsaid,
adding that the rnpe “gives its the ability
to install sprink
effective way because we can keep the

.1 halt fusion tool is used to connect the leal r
pipe in the lioll to the line extending to the
sprinklers in eocli room.

hotel Irani being down. Secondly, the
inilia* cost is 20-30 percent less. It's
fa- ter to use polybulylene pipe than
conventional metal pipe." _
~Doc Adams, Director of Engineer-
ing for the hotel, believes the fact that
the hotel was able to maintain room
occupancy without interruption during
the installation period probably saved a
considerable amount in potentially lost
revenues. “ There was no interruption
ol room occupancy and we received no
complaints while the system was under
construction," Adams said. While the
project took quite a bit oflong range
planning and coordinating with the
Installers from Grinnell, the iob “was
95"0 complete in 10 months," he added.

Satisfaction with the project also
was voiced by Charles Martin,
GrinneH's Branch Manager. “We had
Grinnell people come in from Florida
and Colorado who had worked on sim-
ilar installations in Marriott hotels in
their areas. 'They helped train our crews
and gave them excellent advice."

artin said Grinnell designed a

system that required only two pipe
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er systems the most cost-
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sizes. 11'-inch lines feeding a loop down
both sides of the corridor with L-inch
Plpe running to the sprinkler heads in
he rooms,

“We were able to pre-lab most of
the systems for the rooms on two small
tables in a cramped area in the base-
ment." he explained. "'Therefore, less
time was required on the floors. Because
of the pipe’s flexibility, the prefabbed
P|ece$ were transported easily to each
loor in service elevators. Room installa-
tions required only three small holes to
be drilled— one high on the hallway
wall into the room, one in the hallway
out ide the bathroom and the third on
the wall overlooking the sle_eplnﬂ area."

In a typical situation, installers
would transport the materials to a
selected floor between 8a.m. and 9 a.m.
As the guests left their rooms, the crews
moved In to cut holes and shoot studs
for the pipe hangers. Two ce|||n_? panels
were removed from the drop ceiling
above the bathroom. A prefabricated
pipe then was snaked in‘and curved
around electrical installations and
plumbing above the hatnroom ceiling.
Two sidewall fast-response sprinkler
heads were installed in each room, one
in the entry and one in the room itself
'The tail end of the pipe section con-
nected to the sprinklers stuck out into
the hallway. It was trimmed to the
proper length in a matter of seconds
and heal fused to the prefabbed feeder
pipes in the hallway. All of the pipe was
connected and hung and the crew
was clearing the floor by the time the
?uests be%an returning to their rooms
ate that afternoon. .

“With no need for any pipe dope,
cutting oi's, solder flux or torches,
cleanup operations were minimal. Car-
pets and furnishings did not have to be
covered. Even When_Folvbutvlene ipe
was exposed in the ceiling of the hall-
Wa{s, as it was for a period of time, it
looked clean and neat and there was
nothing th_reat_enmg about it. 1can't see
anyone going into black iron again for
installations such as this."

Matt Morgan. GrinnelTs general
foreman for the job, said he and his
crews previously had worked only with
metal pipe. But, he added, it took only
about aweek “to get adjusted to the
Polybulylene pipe and get up to speed.”

le added that he hopes to get other
polvbutvlene H}obs in the New Orleans
area— "its light weight requires less
muscle and energy to put in place.”

~ “Where we really gained on this job
is that usually, with black iron pipe,
about 15 percent of the work is outside
fabrication and about the same percent
i en?meerm before you even ?et to
installation. But with polvbutviene
pipe, the installers were able to do most
of the pre-fab work. 'There was no need
for engineering to go in and meticu-
lously measure everything because we
could cut to lit as we installed, and even
curve and bend the pipe around obsta-
cles when necessam(," he explained.

A spokesman for the Marriott
Corporation said that “we expected the
pipe to live up to its advertised capabil-
Ities and it has done so. In testing, we
use 251) psi for two hours. In fact, we've
had fewer leaking problems after instal-
lations of polvbutvlene pipe than we
have with black iron.”

Sonny Scarffsaid the company
saved "in the area 0f$300,000 to
$400,000 in New Orleans because we
were doing the rooms so much more
gmckg.” n additional savings of

500,000 was obtained because of the
reduced downtime. |l said it took 14
days to retrofit a floor of 30 rooms in the
Chicago Marriott in 1980 when black
iron was used "while the same 30 rooms
were done in four days in New Orleans"
using polybulylene. Scarfffigured cur-
rent costs to retrofit the Ch|cago
Marriott would be about $1,550 a room
with black iron compared to an average
cost 0f$800 aroom with polybulylene
pipe for the sprinkler system.

Pre-fob operations were set up in a small utility
area of the hotel.



DURAFLEX'

Polyputylene
for¥Pre n

rinkle

i Gesr

resort’s quest rooms

In the clean, drP/ air of the Sonora
country desert foothills northeast of
Phoenix, Arizona, a luxurious $200 mil-
lion desert resort is being built. To help
Erotect guests and property, fire sprin-
ler systems using polybutylene pipe
were installed in all of the 120 casitas.
~Any one ofthe four sprinkler heads
installed in each casita is designed to
confine, control and extm%ms_ afire
quickly and to minimize the risk ofa
major co.<_|a%rat|on that might spread
through it the complex. In afire con-
dition, one of the sprinkler heads would
0' crate, releasing water in a wide spray
Pattern atarate of 18gpm. Only if the
irst sprinkler head could not control the
fire would additional heads operate.

A 6-inch watc line from Scottsdale
serves the casitas, w.iile the resort's golf
course lake provides the water source
for sprinkler systems in the restaurant,
clubhouse and hoth tennis and golf
pro shops. , ,

“If they hadn't decided to put in
asprinkler system they would have
needed a much larger Water,SYStem,"
said Bob Edwards, Fire Chiefof the
Rural/Metro Fire Department in

Scottsdale. In addition, without the
sprinklers, fire lanes would have been
required, which would detract signifi-
cantly from thi ru&;ged beautY of the
resort, aptly called " The Boulders', a
Rockrcsort, Carefree, Arizona. The fire
sprinkler system for The Boulders was
designed and installed bY “Automatic”
SPrmkIer Corporation of America, one
of the largest contractors ,a the country.
~ Approximately 60 Dot of sprinkler
pipe is used in each casita A por‘ion
ofeach system is heat-fused at the com-
Pany’s Scottsdale office and transported
0 the site. All the pipe sections _re%uwed
for one casita can be carried easily by
one man to the installation site on
meroof. _
~The I't-inch polvbutvlene pipe
is placed on the flat roof(there are no
attics) and fused to the 1-inch pipe
segments below. In this joining method,
a hot tool melts a thin layer of polymer
on the inside of the fitting and on the
outside of the pipe. The joint is formed
when the p|pe_|sg)ushed into the fitting.
The joint that is formed is stronger than
the pipe itself. The process takes ahout
aminute.

POLYBUTYLENE

~After the sprinkler system has been
installed, “Automatic” Sprinkler
increases the water pressure to 201) psi
and holds it for 24 hours, in order to
check for any leaks. Any that are found
can he repaired qt_uckl?/. Later, an
expandable foam insufation would be
applied on the roofof the casita to cover
the exBosed pipe. o

~ “Polvbutylene’s flexibility is the
biggest thln? going for it. You've got the
advantage ofgoing to aﬁob site with a
prefabricated section: then, ifyou find
the building situation has changed
somewhat, you can cut the pipe and
make the adjustments easily. You don't
have to worry about threading the
pipe. Polybulylene saves you time and
money and it is reliable," summarized
“Automatic" Sprinkler Vice President
Fred Bonn 111, of San Francisco.

The sprinkler installation at The
Boulders is representative ofa growing
nationwide trend in construction, where
life-safety protection can be Browded
at minimum additional cost because
of construction tradeoffs. o

~Bonn ﬁomted to acondominium
project in the Phoenix area where the
decision to install sprinklers using poly-
butylene pipe “cost the developer less
mone¥ to put up 220 condos with sprin-
klers than it would without them.”
According to Fire Chief Edwards, con-
cessions at the project amounted to a
savmgs 0f$275,000 and the system cost
only $170,000. As he put it, “tradeoffs
are the road to success” in increasing the
number of sprinkler installations.

Edwaras, who two years ago
helped sponsor a major fire test demon-
stration |nvo|\_/|nﬁ po Ybulylene pipe in
Scottsdale, said he fell the pipe was
superior to other materials in ease of
installation and durability. He cited the
pipe’s flexibility, last fusion-joining
method, resistance to cold and hot tem-
Beratures, and reduced labor costs for

oth new and retrofit installations. Fol-
lowing the Scottsdale fire tests, Edwards
commented that the performance of the
fast-response, low-cost system was “ the
most important fire protéction break-
through of the century.”

~Edwards isa strong advocate of

sprinkler systems for saving lives,
including those of firelighters, and prop-
erty; but he also wants to reduce the
taxpayets’ burdens. In Scottsdale, when
commercial and residential properties
are sprinklered, insurance rates are

(continuedon page 4)



