


A New Technology - Continued

with a faster response u me a'.d the capability of delivering
water which provides wetring higher on the walls to help counter
the perimeter fire which is common in residential fire )
scenarios. Grinnell Fire Protection Systems Company, inc., in
cooperatln% with these agencies, developed prototype sprinkler
heads for these test programs.

The National Fire Protection Association established a subcom-
mittee of N.F.P.A. 13, which developed a new residential stan-
daro far one and two family dwellings and mobile homes. In
November of 1980, at the N.F.P.A. meeting in San Diego,

N.F.P.A. 130, Standard far the Installation of Sprinkler Systems
in One and Two Family Dwellings and Mobile Homes, was adopted.
This new standard, which was based on the results of the fire
test program, called for only listed new residential sprinklers
for installation in accordance with the criteria established by
the N.F.P.A. 130 Committee. _Underwriters Laboratories (U.L.)
established a new manufacturing standard U.L. 1626, which set
some very stringent requirements for sensitivity and water dis-
tribution for manufacturers seeking a listing for_ newly designed
residential hardware. In May of 1981, Grinnell Fire Protection
Systems Company, Inc. became the world's first manufacturer to
successfully pass all U.L. testin rocedures and obtained a
listing for the world's first listed residential fire sprinkler.

An old idea, utilizing a new technology whose time had come, was
now a reality.

Rationale

N.F.P.A. 0130-Sprinkler Systems-One and Two FamiIK Dwellings and
Mobile Homes (1980) is "intended to provide a method for those
Individuals wishing to install a sprinkler system for additional
life safety and property protection. It is hot the purpose of
this standard to r_juire the installation of an automatic sprin-
kler system."

Simply stated, "where" fire protection systems are reouired is
generally covered in building and fire codes, or local
ordinances. N.F.P.A. standards, on the other hand, outline the
design criteria for "how" the system should be installed in
order to protect a particular hazard. A subtle, but important
difference. Since the present sco'e of application of

N.F.P.A. 013D (1980) deals with the decign installation of auto-
matic sprinkler systems for one and two family dwellings and’
mobile homes, any sgstem design for occupancies which tall out-
side the scope of this standard should _onI)(1 be permitted with
written authorization from the "authority having jurisdiction."
Based on the research conducted in developing this new residen-
tial sprinkler technology, as well as fire tests and demonstra-
tions coordinated by the  U.S. Fire Administration and Factory
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[1l Rationale - Continued

Mutual Research Corporation, a number of "authorities havina
jurisdiction™ are in the process of considering residential'fire

sprinkler ordinances. The conce
well as "construction trade-offs'

pt of "access trade-cffs”, as
is gaining in popularity. As

an example, such ordinances may include, but not be limitéd to,
requiring the installation of residential fire protection sys-
tems in accordance with N.F.P.A. #130 §1980) in_low rise, high

density t)”Je construction as a means 0] _
following fire protection deficiencies.

of the

mitigating one or more

Access Trade-offs

Without Residential
Firo Protection

Units must be within 5 minute
response of nearest fire
station

Units must not be located more
than 150 feet from closest
vehicular access way.

Standard street widths required

Street grade of 15X or greater
not permitted

Must adhere to hydrant spacing
requirements

Fire flow requirements must
be met

Hazardous areas - 75 units
for single means of ingress
or egress

Nonhazardous areas -
150 units for singlu means
of ingress or egress

Access for laader trucks -
50" from rear of parking
stalls to face of unit

When any porticn of a buiding

iIs in excess of 150" from a
water supply, it may be re-
quired that on-site fire hydrants
and mains capable of supplying
the required fire flow be

installed.

With Residential
Fire Protection

Waived

Waived

Reductions permitted
Waived

Greater hydrant

spacing permitted

50X reduction in
required fire flow

Number may increase

N Tiber may increase

Extended to
75" or 100

Waived



CONSTRUCTIC-

Without Residential
Fire Protection

Tenant separation walls
must be made of 5/8"
Type X Fire Rated
Gypsum Wallboard.

5/8" Type X Rated

Gypsum- Wallboard and
3/A" plywood must be
used In" one-hour _
floor/ceiling assemblies.

Fire stops are required in
the attic at every unit.

Maximum tenant travel to a
fire exit ~just not exceed
20 feet.

Tenants may jt travel
by other tenants' doors
unless those doors are
3/4-hour fire rated

doors in 20 minute frames
with 3 UL listed spring
hinge closers.

Interior finish must be
Class "A".

Cne-hour rating on walls
and aoors of hazardous
areas.

Hazardous area must be
or.p.-hour rateo walls
wich 3/4-hour rated
doors with 3 UL spring
hinge closers. (Hazard-
OusS areas are: common
storage, common mech.
rooms, etc.)

"RADE-OFFS

With Residential
Fire Protection

Half-inch standard
Gypsum Wailboard may be
substituted.

Half-inch standard
Gygsum Wallboard and
578" plywood may be
substituted in

floor/ceiling assemblies.

rire stops in attic
required every 3,000
square feet.

Exits may exceed the
maximum required travel
from a tenant with one
exit may be exceeded by
15 feet for a maximum
travel of 35 feet.

Standard doors and frames

with no closers may be
used.

Interior finish may be
Class "C" or better.

No one-hour rating of
doors or walls of
hazardous areas.

Standard 1/2 inch sheet
rock and standard doors
Wlthd r.o closers may be
used.

Savings/
Advantage*

$23.00 per
1,000 sq. ft.

555.00 per
1.000 So. ft.

$123.00 each
fire stop.

Design Freedom

$111.70 each
door.

Design Freedom

$23.00 per
1.000 sq. ft.
walls(?.
111.70 each
door.

$23.00 per
1.000 SQ. ft.
on walls.
$55.00 per
1.000 S0. ft.
an ceilings.

$111.70 each
door.



Qua hour party walls are required becveen tenants. 3/4 hour U.L. entrance
doors are required with 20 min. U.L. frames and b U. L. spring hinge closers.

No windows within 15" of other tenants travel. One hour exterior wall
facing exit. Max. travel distance tor one exit 1is 20".

NOS SPRINKLED

n

TENAN] TENANT TENANT TENANT

Standard 1/2" sheet rock partitions may be us«d becveen tenants standard
entrance doors, frames and no closers. Unliai®"ad number of windows any place.
Standard exterior wall facing axic. Maximum travel distance for one exit is

SPRINKLED



CONSTRUCTION TRADE-OFFS - Continued

Every 6,000 square feet
a four-hour_masonry fire
separation is required.

Buildings must be placed

on property to not exceed

50" from pav.id park-ing
area for aerial rescue
operations.

There can be no windows
within 15 feet of other
tenants travel.

The fire rated
separation would not

be required until
10,000 square feet

and after 8,000 square
feet a two-hour separa-
tion would be permitted.

Buildings allowed up to
125" from street or park-
ing area, This allows
freedom in design as well
as being able to place
building .in more esthetic
surroundino.

Window'; may be placed
anywhere desired.

< Builder/Developer, Cobb County, Georgia.

IV Housing Trends

America is facing a_severe housin _

demands of the fertile 50s are not met, this country wi

during the decade of the 80s _ _

the annals of the residential construction industry.

r|S|ng construction costs,
a

affor _
of our population.

effort to make

a
industry.

sprawling single family dwelling" are comin
[ greater utilization of sk
many builcers/developers are turning to
tion in the form of low-rise condominiums,
plexes, four-plexes, and garden apartments. _
t)épe of residential construction will make housing more afford-
le and provide a salvation for a severely depressed housing
Unfortunately, the burdens this™ type of construction

Crisis.

a housin

If the* demplglra#:)hic

$8,345 each
4-hour wall.
Note: Cost of
2-hour sheet-
rock wall-$750.

Allows maximum
use of site and
landscaping.

Oesign Freedom

ace,

shortage unparalleled in

Because of

_ _ coupled with high interest rates,
ble housing is beyond the economic reach of the majority
Many builders believe that the days of the
?( to an end.
yrocketing land costs,
"hl%h density” construc-
ownhouses, tri-
It is hoped this

In an

iIs placing on local fire departments is becoming very real

indeed.

It is well known that tax reform ’\%islation sweeping the

country has caused substantitive cu _ |
These fiscal constraints are dramatically affecting
in many cities and towns. /
_ of ample funding for additional fire

new equipment and training programs is seriously ham-

budgets.

fire” department fundin
reductions and the lac

stations

backs in many municipal

Manpower

Elerlng the fire fighting effectivenéss in many municipalities.

igh density type construction does not help.

Financially



One hour floor-ceiling is required using 3/4" plywood decking
and 5/8" type X sbnetrock on ceiling.

NON SPRINKLED

5/8" plywood decking and 1/2" standard 3heecrock on ceilings.

SPRINKLED



IV Housing Trends - Continued

beleaguered fire departments simply do not have the necessary
resources needed to protect these properties. As the result,
many municioalities are turning to private fire protection in
the” form of residential fire sprinklers to supplement already
strained public protection.

V  Financial Motivations far Residential rlre Sprinkler Systems
In _addition to access and construction trade-offs which are

gaining popularity among fire services, a number of finan-

cial inducements ore beinc, cted which will provide financial
mo?vatlon for individuals install residential fire sprinkler
systems.

Insurance Savings

Following the test program in Los Angeles, an Ad-hoc Committee
composed of the insurance industry conducted a series of fire
tests to consider the impact of residential sprinklers on fire
losses in dwelling _?roPertles. Although it was acknowleged that
the greatest benefit of residential sprinklers will be in saving
lives and preventing injuries from fire, the major focus of this
test program was on the single factor of determining impact on
property loss reduction.

Based on the results of this test program, it was the observa-
tion of the Ad-hoc Committee that residential fire sprinkler
systems definitely had the ability to reduce claim payment
expenses. The committee further recognized that an earlier
[.5.Q. discount (1977) is less than what seems to be indicated
d. a result of these tests.

Since 1977, the Insurance Services Office has had filings in
many states providing a o discount on a total homeowner policy
remium covering a dwelling with an aploroved and properly main-
ained sprinkler system that cavers all areas of the insured
structure. Their Tilings, also,, allowed a 26 discount for a
similar system that omits specified areas, such ss closets,
attics and bathrooms.

After canside*ing the report from the Ad-hoc Insrrance Commit-
tee, and the U.S. Fire Administration's sprinkler comparison
test program, the Homeowner's Committee of [.S.-0. has made a
recommendation that could result in a tripling of the discount
for residential sprinkler systems installed in accordance with
N.F.P.A. 130 (1980). Discounts up to 13% would be applied to
the entire homeovmer policy premium for single family residences
protected in accordance with N.F.P.A. 130 (1980). Since a “ome-
owner premium is multi-peril in nature, it is estimated that the
fire protection portion of the preir.iun usually accounts for A%
of the entire policy. A 159 discount applied to the total home-
owner premiu. translates into a fire insurance discount of

almost 37%.



latar Damage

It has been suggested that the installation of a residential
fire sprinkler system in a home would causa on insurance company
to penalize a homeowner because of the threat of water damage
due to sprinkler leakage. Insurance statistics from commercial
underwriting departments of several large insurance companies
demonstrate that- s?rlnk_ler ieakage is one of the most profitable
lines of coverage that insurance carriers underwrite. The pay-
ment of claims for the inadvertent discharge of sprinklers is
minimal considering the number of exposure units (large numbers
of sprinkler installations in commercial/industrial properties)
carriers underwrite. As a result of this excellent experience,
the 1SO recommendation of a 155 reduction on a total homeowner
premium when a residence is protected with a system installed in
accordance with N.F.P.A. 130 (1980), does not iInclude a penalty
for sprinkler leakage.

Since 1.S.0. provides rate makln? advice for its subscribin
membership, the implementation of these recommendations wil
depend on iIndividual carriers. 1.S.0. has proceeded with state
filings with a number of Superintendents of Insurance and sev-
eral adoptions of this credit have already taken place. (See
Table | enclosed)

Real Estate Tax Reductions

On January 1, 1981, the State of Alaska enacted into law a si%-
nificant piece of legislation which will impact dramatically the
installation of sprinkler systems throughout the state.

The law provides that 2H of the assessed value of any structure
would be exempt from taxation if the structure is protected with
a fire protection system. The word "structure"™ is significant

in the law as it, also, applies to homes.

In effect, if a home was assessed for $100,000, for purgoses of
taxation, the assessed valu' would be computed at $98,000, pro-
vided it had a fire protection system.

This law has received widespread attention, particularly among
the fire services and a number of jurisdictions are studying Its
implications far potential adoption in other states. (Copy of
law is included)



ALASKA
ARIZONA
CALIFORNIA
KENTUCKY
MARYLAND
MONTANA
NEVADA

NEW MEXICO
NORTH DAKOTA
OREGON
UTAH
VIRGINIA

TABLE #1

1.S.0.

STATE ADOPTIONS






Codes

DURAFLEX polybutylene pipes have been approved by every major
national and regional plumbing code in the United States and Canada. In
addition, over 65 percent of the major metropolitan areas in the United
States have approved the use of DURAFLEX polybutylene plumbing pine.

Under a contract to the United States Fire Administration,
Factory Mutual has issued a specification for the use of plastic pipe in
fire sprinkler systems for one and two family residences ana mobile
homes. DURAFLEX polybutylene pipe and fittings have been submitted for
testing to this standard and are expected to be approved in the first
quarter of 1983. In addition, tests are ilso under way at Underwriters
Laboratories for sprinkler applications it both residential and light and
ordinary hazard occupancies.

HX2347017



SPECIFICATIONS, STANDARDS, APPROVALS, ACCEPTANCES, AND LISTINGS FOR POLYBUPILENF. PLUMBING

SPECIFICATIONS

ASTM D2581 - Polybutylene Material Specification

ASTM D2662 - Polybutylene Pipe Specification (IPSsizes)waterservice
ASTM D2666 - Polybutylene Tubing Specification (CTSsizes)waterservice
ASTM D3000 - Polybutylene Pipe Specification

ASTM D3309-82 - Polybutylene plastic for hot and cold water distribution systems

ANST 119.1

ANS1 119.2 - Mobile Horae and Rec. Vehicle Specifications

AWWA C902-78 - Polybutylene Water Service Sewer Tubing (American Water Works Association)
CSA B137.7 - Polybutylene Cold Water Service (Canadian Standards Association)

CSA B137.8 - Polybutylene Hot and Cold Water Distribution Tubing

CODES AND LISTINGS

80CA (Code) - Building Officials Congress of America (accepts PB per ASTM D3309)

FIIA (Listing) - Farmers Home Administration (cold water only)

FHA-HUD (Listing) - Federal Housing Administration (Bulletin 68) UM78 A/25/78 - (hot and cold water
approval) UM 76.

ICBO (Code) - International Congress of Building Officials (plumbing approval)

IAPMO (Code) - International Association of Plumbing and Mechanical Officials (Uniform Plumbing Code)

MilA (Listing) -Manufactured Housing Association

NSF  (Listing) -National Sanitation Foundation- (Standard II1A)

NSPC (Code) - National Standard Plumbing Code (NAPIICC)(Code Table 3.1.3)(plumbing approval) National
Association of Plumbing-Hentlng-Cooling Contractors

PPI (Listing) -Plastic Pipe Institute

RV1 (Listing) -Recreational Vehicle Institute

SBCC (Code) - Southern Building Code Congress (accepts PB per ASTM D3309)

. (Listing) - Underwriters Laboratory

MIIMA (Listing) - Mobile Home Manufacturers Association

NFPA - National Fire Protection Association 11501.C (mobile home)(plumbing ipprovni)

South Florida Building Code






MODEL RESOLUTION... FIRE CHIEFS’ ASSOCIATION

WHEREAS ... expanding and developing communities in our States with

underdeveloped public services are particularly vulnerable to catastrophic tire losses
and

WHEREAS ... the maximum utilization of private fire protection systems minimizes
fire losses and minimizes coats of operating fire department and water utilities
and...

WHEREAS ... legislation creating incentives for the installation of private fire
protection systems will encourage an area wide shift towards maximum utilization of
more efficient, less costly fire fighting technology, thereby stabilizing the cost of
water utilities and fire departments; along with savings to life and property; the
conservation of water and reduced cost of local government services with the widespread
installation of private fire protection systems.

RESOLVED .. . that the Fire Chiefs" Association in conference in

on of 198  actively promote legislative incentives to move towards the
utilization of the best and most, economical fire safety technology private fire protection
by

Actively promoting legislation that will assure tax credits by exempting the
value of pnv.M* fir"”p.otection systems from the true cash value of a building
and

Eliminating water stand-by charges that a utility may charge for the connection
of a private fire protection system and

Providing low interest loans that will cause financing to be available so that
automatic fire sprinklers can be installed in both new and existing buildings.

RESOLVED ... On by the in conference at on
198

Signed



Original Sponsors: Malone and Duncan Offered: 5/9/80
IN THE HOUSE - BY THE RULES COMMITTEE

SENATE CS FOR CS FOR HOUSE BILL NO. 648
IN THE LEGISLATURE OF THE STATE OF ALASKA
ELEVENTH LEGISLATURE - SECOND SESSION

A BILL

For an Act entitled: “An Act relating to fire prevention. =
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

¢SECTION 1. AS 18.70 Ik amended by adding a new section to read:

Sec. 18.70.081. APPROVAL OF FIREPROTECTION SYSTEMS.
Before October 30 of each year the Department of Public Safety shall prepare
and make available a list of approved fire protection systems to the Department
of Community and Regional Affairs, the Department of Commerce and Economic

Development, and the public.

¢SECTION 2. AS 29.53.020(a) isamended by adding a new paragraph to
read:

\D’ real property to the extent and subject to the
conditionsprovided in () of this section.

¢SECTION 3. AS 29.53.020 s amended by adding a new subsection to
read:

() Two percent of the assessed value of a structure is exempt

from taxation if the structure contains a fire protection system approved under

As 18.70.081, in operating condition, and incorporated as a fixture or part of

die structure. The exemption granted by this subsection islimited to

() an amount equal to two percent of the value of the
structure based on the assessment tor 1981, if the fire protection system s a

fixture of the structure on January 1, 1981; or



()] an amount equal to two percent of the value of -
structure based on the assessment as of January 1 of the year immediately
following the installation of the fire protection system if the fire protection
system becomes a fixture of the structure after January 1, 1981.

¢SECTION 4. AS 42.05.331 is amended by adding a new subsection to
read:

(d A utility shall provide for a reduced fee or surcharge for

standby water for fire protection systems approved under .AS 18.70.081 which

use hydraulic sprinklers.

eSECTION 5. AS 44.33.170 s amended by adding a new subsection to
read:

(b) Tourist attraction development matching money may also be

obtained for the purpose of purchasing and installing a fire protection system

approved under AS 18.70.081 for a building used or to be used for the purposes

described in (@) of this section.

eSECTION 6. AS 45.95.020(a) is amended to read:

(@ The commissioner guall, under regulations and policies adopttd
by him, make small business loans to acquire, finance or refinance or equip
businesses, including fanning equipment, fire protect a svstcms amroved under
AS 18.70.081, mining and fishing, not exceeding 3500,000. The ioans shall be
secured by acceptable collateral and may not exceed 75 percent of the appraised
value of the oollateral offered as security. The rate of interest may not exceed

nine and one-half percent a year on the unpaid balance.

eSECTION 7. AS 45.95.020 i amended by adding a new subsection to

read:
(@ The commissioner muv not disqualify an applicant for, or

prejudice an applicants priviledge to receive, a loan to purchase and install a fire
protection system solely because of a loan already made to the applicant under
this chapter.









Instgllation Requirements

No piping system will perform properly if it is not installed
correctly. Because the materials are different, there are significant
differences between the installation of metal pipe and that of DURAFLEX
polybutylene pipe. These differences do not result in costly designs or
complicated, expensive installations. Quite the contrary, they will
greatly simplify the design of the system and significantly reduce the
installed costs. Included in this section are information on making and
testing fusion joints, pipe function loss as a function of flow rates,
pipe support spacing, protection against external abrasion, allowances
for thermal expansion, need for boxing or other separation and protection
from ultraviolet exposure.

Shell has more detailed design information on these subjects
than is included here. This information can be made available as needed
for specific installations.

HX2347017



Heat Fusion Techniques

A.

Prepare Heating Tool

1. Bolt proper size socket heater faces onto heating tool.
2. Connect tool to 120v AC Dower source.

3. Allow heating tool to reach 500°=F min. - 525<F max.

a. IT the temperature is other than above adjust temperature
by inserting a screwdriver in the hole near the thermometer
and turn thermoswitch adjusting screw clockwise to lower
the temperature and counterclockwise to increase the
temperature.

Prepare Pipe End

1. Cut pipe end square with a tubing cutter.

2. Chamfer the outside corner of the pipe end for pipe 1-1/4" 1IPS
and larger with proper chamfering tool.

3. Clean pipe end. (Pipe must be free of dirt or grease.)

4. Place depth gauge on pipe end.

5. Clamp cold ring around pipe with one side contacting the depth
gauge. (Cold ring rounds the pipe end and limits the depth

that the heater face and socke : fitting slide over pipe end.)

6. With 1/2" and 3/4" pipe use insert stiffnor to insure pipe
roundness.

Prepare Fitting

1. Clean fitting. (Socket must be free of dirt or grease.)

Heat Pipe End and Fitting

1. Place pipe end and fitting adjacent to heater elements.

2. Push pipe end, heater and fitting together with an even pressure.
3. With heater in * ntact with the fitting and cold ring, begin

measuring the heating time. Optimum heating times are as
follows:

HX23470i 7



Pipe Size Heating Time Pipe Size Heating Time

1/2" 5-7 sec. 1-1/2" 12 - 15 sec.
3/7A" 5 - 7 sec. 2" 12 - 15 sec.
1" 10 - 12 tec. 3" 15 - 20 sec.
1-1/A" 12 - 15 sec. A" 15 - 20 sec.

Good joints will still be made when heating times vary from 75%
to 150% of these times.

A. When heating time is complete, remove fitting and pipe from
heater with a quick, snap action.

E. Join Pipe and Fitting

1 Quickly line up pipe with fitting. Push together until fitting
is against cold ring.

2. Hold joint together for cooling time as follows:

Pipe Size Cooling Time Pipe Size Cooling Time
172" 30 sec. 1-1/2" 90 sec.
3/7A" 30 sec. 2" 90 sec.

1" A5 sec. 3" 90 sec.
1-1/A" 60 sec. A" 90 sec.

3. When cooling time is complete remove cold ring.

A. Do not stress the fusicn joint until it is cool to the touch,
usually five minutes.

F. Inspect Joint
1 Make certain that joint 1is intact and formed properly.
G. Clean Heater Faces

1. Wipe off molten plastic from heater elements before another
fusion connection is mude.

HX23A7017



PIPE FLOW CAPACITY

Friction Loss Vs. Flow Rate
Polybutylene Piumbing Pipe Tubing"

UASED UN
IIA/JEN WILLIAMS FORMULA
PIFE ROUGHNESS FACTOR iC. OF ViO
ASTM STANDARD D 3309 « O 30*10
STANOARO DIMENSION RATIO OF 11

NOMINAL OIAMETERS SHOWN
TURING ASTM 0O 3309
PIPE ASTM D 3309

WATER PRESSURE RATING
100 PSI M 180 FSOR 11
200 PSI — 23FSOR 11

IZI C»

nr Al 10SS 1I'S 100 o ¥1¥1

Fi
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Support Spacing

The effects of gravity will cause all horizontal pipes to
deflect from a perfectly straight alignment. The amount of deflection
will depend upon the stiffness of the material and the pipe support
spacing. The following table gives the long term deflection that cnpres-
surized water-filled polybutylene "/ipes will experience. Due to Pcisson”s
effect, pressurization will reduce the amount of deflection. It should
be borne in mind that the listed deflections cause a negligible stress on
the pipe itself.

HORIZONTAL PIPE SUPPORT SPACING
NO AXTAL CONSTRAINT
CONTINUOUS BEAM DESIGN

NOMINAL PIPE SIZE LONG TERM ALLOWABLE DEFLECTION (IN.)
CTS 0.50 1.00 1.50
172 20 . 24 27
3/4 34 40 44

1 38 45 50
1-1/4 42 50 56
1-1/2 46 55 61

2 51 61 68

IPS
3/4 37 44 49

1 42 50 56
1-1/4 47 56 62
1-1/2 50 60 67

2 56 67 75
2-1/2 61 73 81

3 68 81 90

4 75 39 99

HX2347017



Abrasion Protection

To minimize external abrasion, NFPA approved hanger straps that
are smooth and free of sharp edges should be used. To guard against the
possibility of sharp edges or burrs, plastic sleeves are recommended for
the load bearing surfaces of the hangers. Wall penetrations should be
protected by plastic: sleeves. Where piping may run through a number of
structural members on a horizontal run, it should be sleeved at the
beginning and end of the run and at significant changes of direction.

Allowances for Thermal Expansion

Polybutylene pipes will expand 0.85 inches for every 100 feet
of run length for every 10°=F change in temperature. In residential
installations whert large temperature swings can occur, the flexibility
of polybutylene pipe and the frequent changes of direction, will absorb
the forces of thermal expansion through the flexing of the line. The
total force exerted on any fixed point will be small.

Light hazard occupancies have longer runs of larger pipe but
also have much smaller temperature changes. As a result, the forces will
be small and can also be dissipated by flexing of the line between
supports. For the rare case where they might be needed, design data is
available on the size of the forces and expansion loop design.

Boxing of the Pipe

In the bulk of the fire tests run to data with polybutylene
pipe, the pipe was separated from the fire by walltoard as thin as 1/8"
plywood. However, tests have also been run with exposed pipe and fast
response sprinkler heads. All of these tests were successful, extin—
guishing the fire with no damage to the pipe. However, until more
complete testing is done at Underwriters Laboratories, pipe should be
installed with some separation from the room.

Exposure to Sunlight
Nonblack polybutylene pipes have sufficient ultraviolet stability
for normal installation practices, i.e., up to three months, but should

be stored inside. Bluck polybutyiene pipes can be used in sunlight and
have over a decade of: such service 1in industrial applications.

HX2347017



PRELIMINARY

FIRE SPRINKLERS

Fire Sprinkler Installation

The detailed design of a fire sprinkler system is very similar
to a plumbing installation design. The water flow rates required to
satisfy a sprinkler system, particularly in a residential installation,
may be higher than for the building plumbing, but the methods of analysis
are substantially the same. The hydraulic design does require a layout
of the sprinklpr locations and details of the specific auxiliary fire
equipment to be installed. Sprinkler layout is dictated by equipment
manufacturers®™ recommendations and National Fire Protection Association
(NFPA) standards; NFPA 13-D for residential and NFPA 13 for industrial/
commercial applications.

System Selection

Sprinkler systems are installed "wet"™ or "dry". A wet systen
is jne v,th water in all lines up to the sp Tnkier head. This system is
noniall®," less complicated and less expensive "han a dry system. The dry
sys;-m ~requires an electrical connection from the sprinkler head to a
sola®.old valve. When the sprinkler opens, the current is applied to the
valve, opening it, and. allowing water to the sprinkler head. More
complex, thi3 system i3 normally used where danger of freezing exists.

MoBt systems are simple wet systems and experience little
change in temperature as the lines run in relatively constant temperature
areas. For this reason, expansion/contraction should not normally be a
problem, even though the coefficient of thermal expansion of polybutylene
is considerably larger than for metal piping. Where required, designs
for expansion/contraction can be provided by consulting Section II1-P.

The system designs get more complex and may require
consultation with manufacturers of equipment or fire safety design
engineers as the size of the system increases. Simpler systems, as used
in small commercial and residential Jobs, can be designed with knowledge
of a few basic principles. The following paragraphs outline the
procedure for residential design (NFPA 13-D) but the engineering
principles of design remain the same for many projects which would fall
under the jurisdiction of NFPA 13.

Hydraulic Design

First it is important to recognize the flow requirements of
residential fire sprinkler systems. The system must provide a discharge
of not less than 18 gpm to any single operating sprinkler, and 26 gpm if
two sprinklers are operating (13 gpm to each head). The code states the
number of design sprinklers in a wet residential system shall include all
the sprinklers in a room up to a maximum of two. In the case where two
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sprinkler heads are actuated in the same room, their spray patterns
reinforce each other making it possible to gut by with a lower flow from
eacf? individual sprinkler head. For a two family dwelling, the piping
entering the building must be sized to handle a 31 gpm flow. The
requirement for an extra 5 gpm is based on the assumption that the family
in the other half of the dwelling may be using some of their appliances,
e.g., dishwasher, shower, etc., when the fire sprinklers in the ocher
half of the dwelling are actuated.

NFPA standard 13-D has set forth the following requirements for
sprinkler head location. The section numbers shown below are directly
from the 13-D standard and are included fo:r cross-referencing purposes:

4-1.4 Sprinkler Coverage.

4-1.4.1 Residential sprinklers shall be spaced so that the maximum area
protected by a single sprinkler does not exceed 144sq ft (13.4 m ).

4-1.4.2 The maximum distance between sprinklers shall not exceed 12 ft
(3.7 m) on or between pipe lines and the maximum distance to a wall or
partition shall not exceed 6 ft (1.8 m). The minimum distance between
sprinklers within a compartment shall be 8 ft (2.4 m).

4-6 Location of Sprinklers. Sprinklers shall be installed in all
areas.

Exception No. 1* Sprinklers may be omitted from bathrooms not exceeding
55 sq ft (5.1 m ) with non-combustible plumbing fixtures.

Exception No. 2: Sprinklers may be omitted from small closets where the
least dimension”does nut exceed 3 ft (0.9 m) and the area does not exceed
24 sq ft (2.2 m ) and the walls and ceiling are surfaced with
non-combustible materials.

Exception No. 3: Sprinklers may be omittid from open attached porches.

Exception No. 4: Sprinklers may be omitted from carports, garages, and
similar structures.

Exception No. 5: Sprinklers may be omitted from attics which are not
used or intended for living purposes or storage.

Exception No. 6  Sprinklers may be omitted from entrance foyers which
are not the only means of egress.

To illustrate the various steps required to arrive at the
preferred design, the house represented in the drawing following will be
used as an example. The sprinkler heads have already been positioned in
accordance with NFPA 13-D and a proposed piping layout is 3hown.
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FIRE SPRINKLER DESIGN
SPRINKLER HEAD AND PIPING LAYOUT

TYPICAL SMALL RESIDENCE PRELIMINARY
Legend
Cl - closet with sheetrock walls
Ws - water supply

Hath - porcelain Tfixtures and ceramic tile wa s

The piping layout can generally be made in a number of ways,
and economics enters into the selection of the best design. All piping
layouts are compromises and in larger more complex designs, several
different layouts may need to be developed and evaluated to know which
one is most cost-effective. You shov.ld remember that costs are effected
by both line size and length. |If lunger lines are used, fewer are
required, but the loss of available head pressure in each line due to
friction will be greater. This may in turn require a larger size line to
accommodate the flow requirements thus illustrating the need to carefully
design the piping layout.

To determine the pressure requirement on any piping layout, the
following steps should be followed.

1. Calculate sprinkler pressure requirement.
A. Get the "K" factor for the sprinkler head to be used (this is

published by each manufacturer for each sprinkler head he
produces).
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B. Calculate the sprinkler pressure requirements (psi) from the
formula:
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REQUIRED LINE
FLOW (GPM)  LENGTH (FT)  1-1/2" T 1"
LINE A (30" long)
Sprinkler Head 18 19.3 19
Line Between last Two Heads 18 6 0.1 0.
Remainder of Horizontal Line 18 25 0.6 1
Line Floor to Ceiling 18 10 0.2 0.
Elevation Difference (10%) - - 4.3 4.
Equivalent Fitting Length 18 21 (equiv.) 0.5 1
Tees ()
Elbows (4)
Valves and Controls 18 4.0 4.
Total Bldg. Head Loss 29.0 32
LINE C (33" 1long)
Sprinkler Head 13 10.1 10.
Line Between Last Two Heads 13 8 0.1 0.
mainder of Horizontal Line 26 25 1.2 3.
he Floor to Ceiling 26 10 0.5 1
evation Difference (10%) 26 4.3 4.
((;Jivalent Fitting Length 26 18 (equiv.) 0.8 2.
ees (@
Elbows (4)
Valves and Controls 26 8.0 8.
Total Bldg. Head Loss 25.0 30.
LINE B (30" 1long)
Analysis not required - slightly shorter than Line C, therefore, total

CALCULATION OF PIPE HEAD LOSS
FIRE SPRINKLER LINE

less and sizing would be the same as determined for Line C.

Similarly, the service line head

CALCULATION OF PIPE HEAD LOSS

WATER 1S58 VTCK LINE
psi/
REQUIRED ine
FLOW (GPM) LENGTH "FT)
Mater 26
Line - Main to Meter 26 20
Line - Meter to House 26 60

Elevation Difference (6%)
Total Service Head Loss
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loss can also be calculated for
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head

1" T 3/4"
19.3 19.
0.8 3.
3.5 12.
1.4 4.
4.3 4.
2.9 10.
4.0 4.
36.2 58.
10.1 10
0.6 2
7.0 24
2.8 9
4.3 4
5.0 17
8.0 8
37.8 76.
loss would
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PRELIMINARY

where P is the required pressure (psi) and Q is the required
JT flow (gpm).

As in example., a slinkier head with a K factor of 4.1 would
require the following pressure at the actual head for:

2
One head operating P - - 19.3 psi

Two heads operating p m m 10.1 psi

2. Obtain manufacturer®s data on head loss through valves,meters, and
controls at various flow rates.

3. Obtain the equivalent length of pipe data for fittings tobe used
and estimate the numbers of each fitting in each line.

4. Calculate the water flow head loss (psi) for each line incne piping
layout.

5. Repeat the same procedure f>. the building service lines including
all of the meters, valves, fittings, etc., and add this to the
building head loss to obtin the total head loss.

The table below sho”s the head loss for each individual

building line assuming they are made from 1-1/2" tubing, 1-1/4" pipe,
1" pipe and 1" tubing.
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To arrive ac the most economical design, the minimum main
pressure must be obtained from the water department. Since it is
essential that the fire sprinkler system operate properly, this minimum
pressure must be used.

For the purposes of this example, let us assume that the
municipality has a minimum pressure of 50 psi available. The sum of the
building and service line head losses must then total less than the
5f psi. The most economical design would then involve a 1-1/2" cubing
service line and one inch tubing distribution lines inside the building.
If, however, only 40 psi were available, the most economical design would
use a 1-1/2" tubing service line and 1" pipe distribution lines. If only
35 psi were available, a 2" tubing service line would be required along
with 1-1/2" tubing for line A and 1" piping for lines B & c. It is
questionable whether using two different line sizes is practical in this
design, however, and the savings would probably not offset the added
costs of material supply and handling. On larger sized jobs this would
be done. As you can see, the overall economics will be heavily dependent
on the minimum pressure available at the main and optimum economics will
be obtained by using large sizes for the lower coat service lines.

It can be seen from the calculations for a 3/4" tubing line
that the head losses are relatively large. This size tubing will only
work for short lines or as a reduced sized section of a longer line. Its
relative economics should be considered, however, when designing a system
as it can be used with metal insert fittings which are a fast economical
Joining system for 3/4" tubing lines. Currently lines sized 1" and above
must use fused joints.

It should also be pointed out that the design method outlined
produced the minimum acceptable pipe sizing for proper functioning of the
sprinkler heads. Larger 3ize lines with correspondingly lower pressure
drop would provide additional sprinkler water volumes and so would
provide a greater safety factor.

Thermal Expanaion/Contraction

As shown in Section 11-P, the flexibility of DURAFLEX polybu—
tylene prevents it from generating much force, even when it ic
continuously restrained. Because it requires even less force to bend the
pipe, 1its response to Increases in temperature will be to bend, farming
its own expansion loop. In residential fire sprinklers where pipe
diameters of 1 to 1-1/2 inches are typically used, the force generated
will be less than 20 pounds. Even la light hazard (hospitals, motels,
hotels, eccC.')] situations where pipe diameters up to 2 inches can be used,
the forces are still less than 200 pounds. These can be easily handled
by normal pipe clamps.

The moat important consideration in design .ng for expansion/

contraction in fire sprinkler systems is to prevent the sprinkler head
from canting (moving off vertical or horizontal wall mount head) as this
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will change its flow pattern. A certain amount of lateral movement is
normal and is typically allowed for by drilling the hole for the
sprinkler oversize by upwards to 1/4 inches (the escutheon plate will
conceal this). If large temperature changes are anticipated, i.e., pipe
installed on top of insulation in an attic, the polybutylene pipes should
be anchored as close to a fitting as possible. A guide should then be
installed within two feet of the other side of the fitting.

Equipment Selection

When the sprinkler system is connected to the potable water
supply, a back flow preventor is normally used to prevent contamination
of the drinking water. A further safety factor is that polybutylene pipe
has been certified by the National Safety Foundation (NSF) as being safe
for potable water and is approved for plumbing hot/cold water
distribution systems by all major codes.

The equipment necessary for a complete sprinkler installation
will be determined by the design requirements of the system. Components
are available from a number of ma. facturers who can assist in an
economical, satisfactory performance. For a typical residential
installation the following equipment could be used:

Residential Sprinkler Heads (Fast Response)

Check Valve (1" Rubber Faced)

Drain Valve (1/2" Ball)

Test Valve (1/2" Ball)

Main Control Valve (1" Ball)

Flow Alarm Switch (1" Flow Sensing Switch with Time Delay)
Alarm Bell (6" Diameter)

Anti-Water Hammer Device (Not Required With Polybutylene)
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50" Max. from back of parking to front of bldg. Fire Hydrant
NON SPRINKLED Spacing at 300

125" from back of parking co front of bldg. - Fire Hydrant
Spacing at 300"

SPRINKLED
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Sprinklers can be installed in existing homes
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Prelim inary D ata
Rural/Metro Fire

Sprinkler Tests

Scottsdale, Az. April 19-21,19182

Ron Butler (Right) and Lou Witzeman await sprinkler action, sitting on sofas

Tests D em onstrate Fiire S prinklers

In New $70,000 Subdivisio' M f,m 8 s

The Rural/Metro lire spnnkler tests were held inScottsdale. Arizona lacommunity orovided with fire orotection by Rural/Metro Cory. April 19
through 21. 1902. A total of nine tests were conducted inthe living rooms, kitchens and bedrooms of two S70.000 subdivision homes « onnkler
systems had been retrofitted. A planned 10th test was aborted.

The tests were largely funded by the Federal Emergency Management Agency. Other co-soonsors included the Phoenix Fire Department and Arizona State
Department of Emergency Services. Womack-Mastercraft, Inc.. provided tho two homes, which were repaired after the tests and are being put on the market
with spnnkler systems installed. More than 250 person representing much of the country and many inte; ested organizations attended the tests, witnessing
the actual burning periods on closed circuit television sets installed ina tent across the street and viewing the burn rooms before and alter each test.

[Chjactives

Obiective 1: To combine the results of many years of study and experimentation intoone summary, concli siv? :estof the residential sprinkler concept in the
ultimate real environment of subdivision homes built for resale.

Obiects of the test senes included:

Dbiective 2: To test state-of-the-art sprinkler technology as currently approved. To thisend one horn.tgenerally designatedas the "WestHouse "or Home A™
m data on these tests was equipped with approved Gnnnell heads on an iron pipe system to specifications o! N FPA, Standard 130.

Obioctive 3: To study installed costs and test inactual use a proposed polybutylene piping system, ut Shell 01" impany on a fast-acting head manufactured by
Central Sprinkler Company but noc yet approved. The new head and polybutylene pipe in effect provide test of advancing technology This system was
installed in the "East House" or "Home B" Since itdid not represent an at-t"iac-tim« approved system, a duplicate iron pipe systemwas also installed m
the attic of this heme so itcould be fitted with approved neids after the te itand :urned back to the builder for sale as a fully approved system.

Obiective A- To affirm faith and provide a conclusive test by placi "g two persons inthe n  "".ghomes. To this and Ron Butler, president, and Lou Witzeman.
board chairman of Rural/Metro Corp.. were seated on sofas ignited for the first .ests. Both Butler and Witzeman have been active stuoents of the
residential sprinkler concept for many years and the City of Scottsdale, at < -gmg of Rural/Metro, passed one of the nation"s lanomark eariy
commercial sprinkler ordinances approximately seven years ago.

See Tests, Page 2
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Sprinklers Save

85°/o of Fire

Loss

in Tests
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Shaw Summarizes

Sprinkler Progress,

Praises R/M Tests

Mr, Lou Witzeman

Chairman of the Board
Rural/Metro Fire Department
2857 North Miller Road
Scottsdale, Arizona 85257

Dear Lou:

The "Scottsdale-Phoen;.x" quick reaction residential sprinkler
fire ti’st program conducted by Chief Bob Edwards during the
week of April 19, 1982, was the climax of a five year research
and development program to provide a low cost, life safety,
residential fire protection system. The history of the research
and development program included the evaluation testing by
Factory Mutual Research Corporation, under the direction of
Dr. Kung, where a requirement fora quick reaction spnnkler
with a special distribution pattern was established.

The requirements were satisfied by the Grinnell Fire Protection
Company with the development of a quick reaction sprinkler
with a sensor five to fifteen times faster than the current
commercial and industrial spnoklers. Earl Page, President of
Grinnell, 'sc.umitktd the necessary resources to help solve the
residential fire prt blem,

The developmert of the quick reaction sprinkler was followed
by an extensive test program which was supported by Robert
Grant, President of the National Fire Protection Association
(NFPA). Technical support was provided by Factory Mutual. The
tests were conducted by the Los Angeles Fire Department under
Chief John Gerard with Don Manning as site manager, and the
Charlotte Fire Department under Chief Jack Lze. Art Cote of
NFPA was the program manager.

The test program was followed by the development of a product
cceptance standard by Underwriters Lnbocj'ories, and tne
adoption of a new 1980 NFPA 13D, one- and t.«o-family and
mobile home spnnkler standard.

In May 1981 the Grinnell model m.; became the first sprinkler
listed under the new standaid.

The "Scottsdale-Phoeniii" sprinkler test program using Central
and Grinnell sprinklers under .he sponsorship of Rural/Metro
Fire Department, Inc., the Arizona Department of Emergency
Services and the Phoenix Fire Department, demonstrated the
life safety characteristics of the quick reaction spnnkler system
the only way it should b*demonstrated — with people in the
room of fire origin throughout the entire fire test — from
ignition to extinguishment.

Lou, your participation as the first occupant of a room of fire
origin during a test of the NFPA 13D system is not only a major
contribution to the promotion of the residential spnnkler
program but also an expression of confidence to all who have
participated in the development of the system.

| believe as you do that the answer to reducing this number of
lives lost in residential fires isin-place protection with automatic
suppression systems and smoke detectors. 1am confident that
with leaders in fire protection such as you, that the quick
reaction sprinkler will scion be used in residences, hospitals,
nursing homes, hot'jls and motels, and boarding hames, with
the result that fi/e deaths will be reduced significantly.

In closing | want to commend Chief Bob Edwards for a well-
managed and very informative demonstration. It was a pleasure
to participate.

Sincerely,

/M

Harry Sfww

Assistant Administrator

Otfice of Fire Protection
Engineering and Technology

U.S. Fire Administration

Bob Edwards Ron Butler

Butler, Edw ards
Planned Testing

More than 10 months of planning and detailed implementation were
required for the Rural/Metro hre spnnkler tests. The tests were
earned out under the direct supervision of Bob Edwards. R/M
Scottsdale Administrative Chief, in consultation with Ron Butler,
President of the firm.

Maior tasks of the protect were twofold: to coordinate the vast
nurnber of individuals and agencies involved and to plan the detailed
logistical support involved in finally staging the tests over a three-day
penad without delavina any aspect of the tight schedule for chose
days.

Both Edwards and Butler were assisted by a largi.numoer of R/ M
staffers towhom individual aspocts of the casting- crowd manage —
ment, in.place fire fightingbackup, furniture placement, documentary
photography, backup ¢ “Factory Mutualr. staffers dother functions
— were assigned. Butlerand Edwards praised this ~.roup of individuals
highly for the smooth and coordinated test operation.

Itdidn™t look ss smooth during all of the two weeks prior to the actual
test dote. As is inevitable in such massive planning, blips occurred:
the computer shipped infordocumentation refused todo its thing for
almost five days: ihe mgiit before the test a large tent under which
spectators were to watrh the interiorviews over three CATV secs
(and very necessary in Arizona®s heBt) failed to turn up and a
replacement was hastily recruited from the Arizona National Guard:
placement o* three water meters of three different sizes for the
tests was held uo urc,i the last minute because no one at the water
company could understand what kind of an iaiotwanted three meters
on his house; a pipe fitter's strike interrupted installation of the
spnnkler system inone house, and plastic pipe fittings shipped by air
freight to meet a cruncmng deadline took three days to arnve (they
evidently went where too airlines send the suitcases). Oriier than
these and a number of other little problems, however, itallwant very
smoothly.

After a hectic last weekend of preparation dunng which all hands
turned out for a stitch-it-all-together session, all was m place and
ready to go by the timu the tests started at 10 a.m. Monday.

M any Agemcies
Helped W ith T ests

Planning and implementation of the Rural/Metro fire spnnkler tests
was a massive pb. Among those particularly deserving of thanks lor
their participation in planning and testing itselfwere:

National Fire Protection Association: The City of Scottsdale: Phoenix
Fire Department; United States Fire Acmmistratian: Division of
Emergency Services. State Fire Marshal s Office: Womack-Master-
craft Homes. Division or Lennar Caro. Grantham Fire Protection
Company. Grinnell Fire Protection Company, Central Spnnkler of
Pennsylvania. Factory Mutual Testing Laboratory, Shell Oil Company.
Vanguard Plastics, 0de ElectricCompany. The City of Phoenix. Digital
Corporation. Marriott Corporation.
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Vanguard Polybutylene

made of sturdy, durable

and flexible polybutylene thermoplastic and is the premium
quality pipe for geothermal heat pumps.

CHARACTERISTICS

- High Heat Transfer

Geo-Pipe has low wall thickness
for maximum heat transfer so
important to efficient geothermal
heat pump operation

-Strength

The high design stress of
polybutylene allows Geo-Pipe t0
operate continuously at 125 psi
pressures, and withstand surges
mote than twice as great.

- Wide Temperature Range

Geo-Pipe Will operate
continuously at M0° I , and take
temperature surges as high as
200" | Yot, ceo-Pipe will
withstand below (rowing
tumpeiatures without effect

Corrosion and Chemical Resistance

Geo-Pipe's COrrosion insistence
will withstand the most conosive
soils. Stress crack resistance is
the highest of all polyolofins
Anti fiee/e solutions such as
ethylene glycol and

propylene glycol have no elfoct
0N Geo-Pipe.

['loclrolysis cannot occur

Flexibility

Geo-Pipe has three times the
flexibility of polyolefms with the
same pressure rating. This means
fast and easy installation.

- Long Term Integrity

Test and actual performance in
similar application show that
Geo-Pipe Will retain all the above
minimum properties beyond Il 4
years Theoretical useful lifetime
should run beyond 55 years

-Long Coil Length

Geo-Pipe comes in coil length ol
300" for 2" pipe, and 500" for

I vi pipe. Therefore, fewer
connections are necessaiy.

-Straight Lengths

For in house connection, 20'
straight lengths are available lot
easy handling and neat
appearance

-Connections

Only nylon, 300 series stainless
steel, or brass IPS insert fittings
are to be used with Geo-Pipe.
Only all 300 series stainless steel
clamps are to be used to connect
fitlinos.
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GENERAL
SPECIF1ICA T/ONS:

All polybutylene pipe described in
this bulletin shall conform to all
applicable requirements in the latest
revision of ASTM D-2662
specifications for polybutylene IPB)
plastic pipe that is inside
diameter-controlled, unless
otherwise specified.

MATERIAL:

Polybutylene extrusion compound
from which the herein described
pipe isextruded shall conform to all
applicable requirements in the latest
revision of ASTM D 2581 standard
for polybutylene FB 2110 Type Il

€ R

CLASSIFICATION
AND DIMENSIONS:

1. Rating--The PB pipe shall be
rated for use with water at
73.4° Fat a hydrostatic design
stress of 1000 psi and a maxi-
mum working pressure as
listed in table below

2. Dimension--The Standard
Dimension Ratio (SDR) for all
PB pipe described herein shall
be 11.5 foriron pipe size (IPS-ID)
for in-house use, and 15
for earth couple pipe.

o NE-T

. . ANY Y mviva
Grade | plastic material.
EARTH COUPLED PIPE
IPS-1ID, ASTM D-2662
_ . - . R Woikinij
Num. Pipu A vii. Min. Approx. WI. Sill. Coil P Bond
Site Hn.l 1D Wall per 100 It Length* rossuro Radius
073.4"F.
1.049 0.091
1 1010 i 020 13.9 100~ 1CO psi 12.5'
.020
1.610
1.015 0.140
tW . s - . .
> 020 1.020 33.5 200 160 psi 10
1.610 0.107
114* - 015 .20 24 200" "500" 125 psi ™ 19"
.020
2.067 0.130
2" 1.015 i 40 300" 125 psi ~ 24"
.020

*SRD 15 for us;?with oiiftli couplings only

"Also, ovimloblo in\VO" M. length

TESTSPECIF/CA T/ONS:

MINIMUM BURST PRESSURE
Inaccordance willi ASTM D 1599,
the minimum burst pressuie shall lie
350 psiat 73.4° F.

SUSTAINED PRESSURE

ASTM D-2662 Standard
Specification requires that PB pipe
satisfy minimum 1000 hour
sustained pressures of 300 psi at

73 4° Fand 290 psi at 100° |
without failing, bursting or weeping,
as defined in method D 1598
ENVIRONMENTAL STRESS
CRACKING RESISTANCE

PB Pipe shall not be susceptible to
environmental stress cracking, per
ASTM specification D-1693.

WORKMANSHIP

PB Pipe shall be homogeneous and
lack visible defects such as cracks,
holes or foreign inclusions which
would affect its service use. It shall
be unilorm in color, opacity, density
and other physical properties.

MARKING: The PB pipe described
herein shall be PFRMANEN'I1. V
INDENT MARKED to indicate the
manufacturer, the nominal size,
SDR, PB 2110, date, code, ASTI/I
D 2662, rating psi © 73.4° F, and
the NSF-pw seal indicating potable
water approval.



Vanguard polybutylene tubing forms the basis for a
practical, economical and versatile plumbing system
that makes it possible to reduce plumbing installation
time by as much as 50% without an increase in material
costs. Flexible polybutylene tubing is approved for hot
water plumbing service, yet costs on'/ about half as
much as copper. Compared to rigid rvP C. the material
cost isabout the same, but you save on installation time
and fittings.

Goes Almost Anywhere

Vanguard polybutylene tubing is lightweight and easily
flexed around corners and over obstructions so itcan be
installed almost anywhere.

Reliable Performance

Vanguard polybutylene tubing isunaffected by tempera-
ture extremes. Freeze it. Thaw it. It won't split or crack.
Vanguard polybutylene tubing will also withstand water
pressures well inexcess of 100 psi, and dampens water
hammer rather than propagating it

Quiet and Easy to Live With

With Vanguard polybutylene tubing there is almost no
sound of rushing water. Folybutylene will not scale or
corrode, and it also acts as an insulator

Turn a tough, tight-quarlers job into a simple, no-sttain
connection with Vanguard polybutylene risers. Several
riser styles available in any length. Plastic handtight
center set nut, or plastic hex ball-cock nut are available
with riser for fixture connection. Riser may be con-
nected at stub-out or stop valve by several means:
compression, flare, insert, or half inch male thread.

Approved

Vanguard polybutylene tubing and manufacturer's rec-
ommended fittings have been tested and accredited for
use in the distribution of potable water. Risers have
been approved by IAPMO.

General

Specifications

All polybutylene tubing described in this bulletin shall
conform to all applicable requirements inthe latest revi-
sion of the ASTM D-3309 specification for polybutylene
(PB) plastic tubing, unless otherwise specified.

Material

Polybutylene extrusion compound from which the
herein described tubing is extruded shall conform to all
applicable requirements in the latest revision of ASTM
D-2581 standard for polybutylene, PB 2110 Type II,
Grade 1 plastic material.

Classification
and Dimensions

1. Rating—The PB tubing shall be rated for use with
potable water at 180C at a hydrostatic design stress
of 500 psi and a maximum working pressure of 100
psi (160 psi at 73.4'F).

2. Dimension—The Standard Dimension Ratio (SDR)
for all PB tubing described herein shall be 11 for
copper tube size (CTS-OD) only.

Hot and Cold Water Tubin
CTS-0D, SDR-11, ASTM D-3309

Norn. Tubing Ave. Ave. Min.

Size (in.)  O.D. I.D. Wall
\a 375 250 062
+.003 t.010

% 500  .375 062
+.003 +.010

V2 625 500 .062
+.004 +.010

% 875 715 .080
+.004 +.010

1" 1.125 921 102
+.005 [.010

Working Pressure @ Design Stress @
713.4°F 180°F 73.4°F  180°F
160 psi 100 psi 1000 psi 500 psi
160 psi 100 psi 1000 psi 500 psi
160 psi 100 psi 1000 psi 500 psi
160 psi 100 psi 1000 psi 500 psi

160 psi 100 psi 1000 psi 500 psi

Test Specifications

Minimum Burst Pressure

Inaccordance with ASTM-1599, (he minimum burst pressure
shall be 440 psi at 73.4"F and 320 psi at 180 F.

Sustained Pressure

Polybutylene tubing properly assembled with manufacturers
recommeriued fittings, will maintain sustained pressures nf
220 psi (ora minimum o( 1000 hours at a temperature oil 20 F
when tested in accordance with ASTM method D-1598.

Thermocycling

Polybutylene tubing properly assembled with manufacturer's
recommended fittings, will not separate or leak when ther-
mocycled 1000 times between the temperatures of 60 F and
180 F when tested in accordance with procedure outlined in
ASTM Standard D-3309.

Workmanship

Polybutylene tubing shall be homogeneous and lack visible
defArc'- such as cracks, holes or foreign inclusions which
woi Jaflecl itsservice use Itshall be uniform incolor, opacity,
density and other physical properties.

Marking

The polybutylene tubing described herein shall he PERMA-
NENTLY INDENT MARKED to indicate the manufacturer, the
nominal size, SDR-11, PB 2110, date, code. ASTM D-3309,
100 psi @ 180 F, and the NSF-pwseal indicating potable
water approval.



General

Vanguard polybutylene is a high cjality, economical
thermoplastic piping material approved for potable hot
and cold water distribution. It cornea ir. “0ils or straight
lengths, stores easily inside or out, is lightweight, rug-
ged and durable for safe handling, and, hecause of its
flexibility, is easy to install.

Storage and Handling

Vanguard polybutylene tubing is furnished in coils of
100 to 1000 feet, and 20 foot straight lengths in bundles
containing 500 to 1000 feet. Tubing colored black can
be stored outside withoutdamage from weather. Colors
other than black should be protected from sunlight if
stored more than 6 weeks outside. Avoid dragging tub-
ing over rough terrain or contact with sharp objects that
may cut or puncture the tubing.

Installation

Vanguard polybutylene tubing is fast and easy to install
when used with recommended fittings.

Before installation, tubing should be inspected for cuts,
puncturesorexcessive abrasion that may have resulted
from shipping or handling damage. Damaged spots may
be cut out and recoupled to form continuous lengths.

Tubing should be blown out before final connections are
made to eliminate any dirt, sand or sawdust that may
have entered the tubing during installation.

Plastic expands and contracts more than metal when
subjected to temperature changes. Therefore, allow-
ances must be made when installing polybutylene tub-
ing. An extra 4 inches per 100 feet of tubing per 45IF

Vanguard

Plastics Inc.
831 North Vanguard Street
McPherson. Kansas 67460
316 241 636V

THE POLYBUTYLENE

expected temperature change will compensate for
thermal contractions (.085 inches per 10°F per 100
feet). Hangers used for support of tubing should be
snug, but not so rigidly anchored as to prevent expan-
sion and contraction.

Since polybutylene is flexible it is recommended that
smooth metal or plastic hanger straps be used for sup-
portevery 3 feet. Hanger straps should be free of sharp
edges. Staples are not to be used.

Water service entering the system should not have
pressures exceeding 100 psi. Although polybutylene
will withstand pressure surges well inexcess of its rated
capacity, water hammer arrestors should be used in
conformance with local codes.

Polybutylene tubing should not be curved with a radius
of less than ten times the 0.D. (eg., 1z"OD tubing should
not be curved with a radius of less than 5").

Pressure testing should be conducted before enclosing
the wall. A test pressure of 150% of the system design
pressure is normally used. Check all connections. Test-
ing may be done immediately upon completion of the
final connection,

Cutting

Tubing cutters especially designed for cutting Vanguard
polybutylene to length are recommended. They are in-
expensive and will produce a square, clean cut.

Fittings

Vanguard polybutylene tubing can be joined by recom-
mended crimp ring, flare, compression and heat fusion
fittings systems. The systems may require the use of
special hand tools readily available.

PEOPLE






The Toughest Pipe at the Lowest Cost.

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

‘When you match Duraflex pipe
against copper, galvanized, CPVC or
any other Flumblng 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 buildings at any price.

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

pressures up to 200
psi at 73°F (cold
water pipe) anti up
to 100 psi at 180'F
(hot water pipe).
~ And Duraflex
pipe is less expen-
sive than other types
_ ~of plumbing pipe
Material costs will be less than half as
much as the cost of copper. In addition,
its price is more stable than the cost of

copper, allowing contractors to bid jobs
more accurately. Duraflex pipe is less
expensive than CPVC and also saves on
installation time.

Flexibility Simplifies Installation.

Duraflex pipe is lightweight and flexi-

ble, which means it’s easy to install.
Because it weighs about one-ninth

as much as copper, Duraflex pipe can be

handled by one per-

son. It bends easily,

so elbows aren’t

needed every time

ou turn a corner.
ou can pull it

through wall studs

in tight spaces, sim-

plifying retrofit jobs.

You also can curve it to meet fixtures,

reducing the number of costly and

time consuming fittings required.
Duraflex pipe offers other savings.

You have less waste with Duraflex pipe

compared to other plumbing because it

comes in coils up to 1,000 feet in Iength.

You can cut the amount you need an

save the rest. It also is available in



straight lengths for areas where plumb-
ing will be exposed after construction is
completed.

A Choice of Fitting Methods.

Duraflex pipe can be joined usin0 one
of four common methods. (Shell does
not endorse or recommend any joining
method. They are listed merely for
completeness of information.)
Atubing cutter and a wrench are

reqU|red |f yOU USG compressionfit-
tings. A flaring tool is needed for cora
narerittings. LOW-COSt tools are readily
avallable fOI’ crimp-type fittings. And
heat fusion that uses Duraflex pipe anda
ftmilngs requires a specially designed
ool.

Because you eliminate sweat joints,
open flames and slow curing solvent

cement, you improve the safety of your
operation. You dont h*ve to wait for
joints to cure before making pressure

1 I F* chects*water can

y 18 last pipe connection is

raaHR*'11J avata”e r°r connect-
Duraflex pipe to

HndM &I W A existin8 copper, CPVC

_ _ terns, making it the
logical choice for remodeling work.



Freeze Resistance
Protects Homes.

Homes, townhouses
and apartments with
Duraflex plumbing
pipe have m extra
degree of protection
against damage that
_ ~ might occur when
pipes burst during freezing weather.
When water freezes, it expands,
causing ordinary copper plumbing to
crack and eventually burst. But
Duraflex pipe expands to accommodate
frozen water and then regains its orig-
inal shape after the water thaws v/ith
no loss of strength. Duraflex pipe won't
split or crack under subfreezing condi-
tions. However, when short lengths of

polybutylene pipe are connected to
rigid fittings or pipe, the pipe may not
be able to expand sufficiently to protect
the whole system. In such cases, pro-
tect 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.

Duraflex pipe also is totally unaf-
fected by soil conditions or electrolysis.
And it resists scale buildup from hard
water that can block other plumbing
systems.



The Seal of Approval.

Plumbing pipe for hot water service
made with Duraflex polybutylene resin
meets the following codes, standards
and regulations: _
National Sanitation Foundation
(NSF)
Plastics Pipe Institute (PPI)
National Standard Plumbing Code
(NSPC)
Southern Building Code Congress
(SBCC)

Building Officials Code
Administration (BOCA)

International Congress of Building
Officials (ICBO)

Federal Housing Administration
(FFA) UM-68

HUD Mobile Home Construction
and Safety Standard

Canadian Standards Association
(CSA) N

M?I\r}lul_li?)ctured Housing Institute

American Society of Testing and
Materials (ASTM)

American National Standards
Institute (ANSI) A119.2/NFPA
501.C

International Association of
Plumbing and Mechanical
Officials

Numerous State and Local Codes

Duraflex pipe for both hot and cold

water service is available from manu-
facturers in sizes ranging from V*inch
to 3 inches in diameter.



TECHNICAL DATA

Applications

Since it was first commercially pro-
duced in 1967, Duraflex pipe has been
used for a large variety of hot and cold
water applications, including:

Plumbing and Heating
Domestic Hot Water Supply
Hydronic Heating_
Slab Radiant Heating
Solar Heating and Cooling
Commercial Hot Water
Fire Sprinkler Piping

Water Supply _
Municipal Water Service Systems
Yard Pi mg _
Deep Well Submersible Pumps
Drip Irrigation
Ditch Irrigation
Rural Water Supply
Ground Water Heat Pumps

Pipe Identification

The following identifications are usu-
ally found at 3-ft intervals on every
piece of Duraflex tubing:

1 Pipe size

2. Material designation

3. Manufacturer’s name

4. Dimensional data

5 Pressure ratmg

6. Manufactured code

7. Code recognition _

8. Appropriate standard to which

pipe has been manufactured.

Diameter
Copper Tithe Sire (CI'S)
or Iron 1'i[)c Him tIPS)

SDK  Standard
Dimension Ratio

ASTM Material
Cliissijieaiion

Manufaduier's

Brand Name






Pipe Storage

Thermoplastic materials such as
Duraflex polybutylene 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 polybutylene resin (4101 and
4121) are tormulated for continuous
exposure and can be stored outside.
The other grades (4103, blue; 4127, gray;
4128, beige; and 4129, brown) are not
formulated for continuous outdoor
exposure and should be stored under
cover. Outdoor exposure of these grades
should be limited to reasonable con-
struction and installation periods.

Buried Pipe

Running Duraflex pipe undera

slab does not significantly affect its
properties. _

~Duraflex pipe buried under a slab
is compressed by earth and slab lead-
ings. The amount of compression
depends on the temperature of the
water in the pipe, the compaction of soil
around the pipe, and the weight of both
soil and slab bearing down on the pipe.

‘Under typical conditions (pipe
buried 3 feet under a 4-in.-thick slab
with 90-percent soil compaction around
the pipe), the pipe is compressed by 1
percent at room temperature and 2 per-
cent at 180°E Both of these values are
well within the design limit of S-percent
deflection. Because of its chemical
resistance, Duraflex is totally inert to
any chemical interaction with concrete
and thus can be used safely within arid
through a slab. In addition, because it is
immune to electrolysis it also can be
placed in contact with supp_ortlnP steel
mesh. As a matter of giood installation
practice, flttlnﬁs should never be used
Inor under a slab.

KO T iio.on =



Freeze-Thaw Resistance frozen overnight and thawed daily for a

Properly extruded Duraflex pipe has six-day period. After six days, all of the
ufficient elasticity and ductility to samples were still intact and quick-
withstand the expansion of frozen burst tests showed no apparent loss of
water. To demonstrate this, three sam- strength.

ples of 14-in. CTS Duraflex pipe were

Control Not Subject to Frozen Under 50 PSI Frozen Under 100 PSI
Freeze-Thaw Cycle Internal Pressure Internal Pressure
Burst Pressure Burst Pressure Burst Pressure
(psi) (psi) (psi)

490 485 490
495 480 485
505 490 495
497 Average 485 [lwragi! 490 Average

si— Bk

ERVETVE *m it



Water Hammer

Because Duraflex pipe is more flexible
than either CPVC or copper, it is less
affected by water hammer caused by
rapid shut off. Water hammer arrestors
are unnecessary with Duraflex pipe,

Pit
Velocity (fps)
Duraflex pipe
CPVC
Copper
Galvanized Iron

although some local code authorities
may still require their installation. The
chart below shows the calculated pres-
sure surge (psi) for Duraflex, CPVC,
copper and galvanized pipe in a rapid
shut off,



Pipe Support

Being flexible, Duraflex pipe must he
supported. For Vzand 44 inch plumb ing
Blpe, supEort intervals of 32 inches can
e used. _ongier support intervals can
be used with larger pipe. If the pipe is
Bassmg through studs, the pipe should

e sleeved (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.

Hot Water Heater Considerations

Duraflex tubing is easily capable of
withstanding the malfunction of a water
heater. It is made in accordance with
ASTM D3309 and is deS|8ne_d 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, Duraflex pipe may be
exposed to a hlqhher temperature and
pressure fora short period. (TemFera-
ture/pressure relief valves normall
are designed to release at 210°Fand 150
pm.?}Tests_conducted under the auspices
of the National Sanitation Foundation
have shown that at 210"F Duraflex
plumbing tubing lias average burst val-
ues of over 275 psi and can sustain a
pressure of 150 psi continuously for
over 20 months without failure.

As a general precaution Duraflex

pipe should not be installed within 18
;]nches of a burner or direct source of
eat.

Fire Potential

The smoke hazard from Duraflex
plumbing is minimal, and the incremen-
tal contribution to a residential fire
from Duraflex plumbing is infinitesimal.

The average three-bedroom house
would require an estimated 15 pounds
of Duraflex pipe for its total plumbing
service. This same house would also
contain several thousand pounds of
other combustible products such as
rugs, furniture, bedding, draperies, etc.
In addition, the same house would con-
tain tens of thousands of pounds of
combustible construction materials
such as wooden heams and flooring,
shingles, weather stripping, etc.

Duraflex resin is a saturated
organic polymer composed of carbon
and hydrogen; therefore, it burns slowly
and cleanly ina manner similar wa
candle. Its combustion products are
similar to those derived from burning
other organic materials such as paper,
cotton and wood and less onerous than
those obtained from burning wool,
leather, or other complex materials.

Furthermore, Duraflex resin will
not produce an acrid, toxic smoke.
Comparative bioassay tests under simu-
lated fire conditions have shown that
combustion products of Duraflex ﬁoly-
butylene pipe are less toxic than those
of Douglas fir.



Disclaimer

The information contained in this guide
Is based on data obtained by Shell
research and is considered accurate.
However, NO WARRANTY IS
EXPRESSED OR IMPLIED REGARD-
ING THE ACCURACY OF THESE DATA
OR THE RESULTS TO BE OBTAINED
FROM THE USE THEREOF This
information is furnished upon the con-
dition that the person receiving it shall
make his own tests to determine the
suitability thereof for his particu-

lar purpose.
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V. CLQA S"JMMAUY

This chapter covers various information not presented, oarlicr but
required by tlae California environmental Quality Act (CEQA) for
Environmental Impact Reports. As this document 1is a preliminary
environmental review,, this section has not heen fully developed. When the
draft arid final versions of the EIR are proposed, it is likely to expand and
some of the findings will undoubtedly change or at least be stated mere

confidently.

A. Si gni ficant Unavoidable Environmental Impacts

For this preliminary environmental review of a very subtle and complex
proposal, SRl chose to descHbe our current overall conclusions about the
proposed plumbing code changes and our reasons for them, without making

definitive findings of significance except where they were clearcut.

First, we discovered nothing to suggest that the issues discussed
earlier as the prime ones are insignificant or that other 1issues are
dominant. The only new issue of potential significance that surfaced was
tne permeation of buried plastic pipe by contaminants in soil and the
resulting possible public health impacts. Although the possibility that
such effects could occur from permeation of wafer supply lines from the
meter to the house 1is plausible, any potential problem would also

occur--probably 1in much greater proportion--from the public water
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adequate education of buiHinn 1nsi emo*:. -:n the icrmoation 1issue, 1improper

installation o* plv._.tir water service 1in rcr* aminated soils should be rare.

As to public health impacts from chemicals leaching from water pipe
into potable water, we find that significant impacts are possible but
unproven, both tor plastic pipes--espccial 1) the chlorinated varieties--and
for metal ones, specifically copper systems. If the upper ranges of
possible concentrations of leachates are regularly reached, the cumulative
risks to public health may be high enough to be of concern by typical
standards of acceptable.risk. for example, a lifetime cancer risk of one in
a million. The chemicals of concern are lead from the solder in ccpper
pipes, possibly leading to neurologic disorders, and carbon tctrachloride,
per*dilcroethylone, and trichioroethylone from plastic (especially PVC and

CPVC) pipes, possibly resulting in cancer.

Two major considerations limit the significance of the findings.

First, the status of information about long-~erm levels of leachates is

exceedingly flimsy. Reasonable further testing cc-uld resolve at least part
of *.he uncertainty (see Section VI). Second, the risk assessment procedure
is moderately conservative. If risks still appear to be of concern after

concentrations are hotter known, more attention would need to be devoted to
assuring that the assessment procedure took into account detailed properties
of the chemical. Finally, thorough initial flashing would effectively
mitigate the effects of the ripioly leaching materials, especially the
solvents used with plastic pipe. Overall, current information does not
establish an environmental preference between copper and plastic pipe, with
neither clearly likely to cause a great number of deaths or serious

111 nesses.

For worker safety and health, a similar situation exists. Doth lead
from solder fumes 1in installing copper pipe and solvents from Installing
ADS, PVC, and CPVC pipe could be hazardous if plumbers have high exposures
by inhalation; dermal absorption could also be significant in the case of
solvents. The diseases of concern f"r solder fumes are related to the lead

exposure and are neurologic. The solvents may also cause nerve damage, and
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\
they may be Involved 1in li*cr da: .'me ir reproductive problems as well.

However, they are not implicated *;i caricor unless benzene 1is more common
than thought. Unless the JiiOSH njpvrt ahei.it to be released resolves the
range of exposures satisfactorily, further testing would be useful before
completing the EI1U Safety 1issues generally favor plastic over metal , which
appears to lead t) more burns (hot solder and especially flux) and strains
and contusions (from heavier metal pipes). PB (like PE, although 1its uses
are not proposed for change) poses little if any worker safety and health
concern. Jse of gloves, other protective equipment, ventilation, and simple
care will significantly reduce any potential hazards from either plastic or
metal pipe, but these practices have not achieved v/idespread acceptance

among plumbers.

Fire safety is a very real concern with plastic i'"W pipe; ABS 1s
combustible, and PVC and CPVC will at least soften and slump 1n lines. If
these plastics are installed as direct substitutes for metal, as they
already are 1in non-fire-rated residences, they will degrade the flre
resistance of structures. The gaskets in no-hub cast iron will also fail in
tres and cause the pipe to fall, leaving fire passages. But the proposed
code changes apply to fire-rated, fire-resistive construction that could
retain its fire rating 1if appropriate instal latiort procedures are developed
and enforced. In such conditions, no degradation of fire resistance would
occur. This 1issue thus turns cm enforcement, not science. The potable
water pipes, kept cooler by the water inside and of much lower mass, are not

a signi ficant flre safety issue.

As with fire safety, smoke toxicity ir, an issue in which plastic can
only be less environmentally acceptable than metal. However, whether the
differen.fi 1is significant Is less certain, both ADS, which seems likely to
cont ibute the majonty of pipe mass in California, and the polyolefins PB 1
and K produce combo ;tInn products that are not highly toxic; few if any
additional fatalities or serious Injuries would be likely from their
combustion, PVC an! CPVC botn produce significant quantities of hydrogen
chloride vapor 1in fire environments, and this corrosivtf material could,

under :ortain cirrurns lances, mate a difference in cho probability of human

V-3



survival in linos. .ho frequency n! such occurivnces 1is clouded by lack of
a 4-j™norally accepted tos*. for snt.ke tr»icity. lhis problem 1is currently
being addressed both by Lite State of California Department of Industrial
Relations and by the State of New York. We believe DHCD should pay close
attention to results from those studies, out does not need to delay a

decision solely on those grounds.

No other sian<f-icant adverse impacts are likely to result ”from the
expanded use of p.astic plumbing pipe if relatively simple mitigation
measures are taken. Plastic drain pipes may be slightly noisier than cast

iron pipe. See the following section (Y-B) for further elaboration.

Overall, the SKI study team sees little evidence that expanded use of
plastic plumbing pipe would cause significantly greater environmental
problems than the materials it would replace. Unfortunately, lack of
evidence 1is not the same as lack of harard. We believe it 1s especially
important to gather .more 1 iformation on leaching of chemicals from both
plastic.and metal pipe systems Into potable water and on the exposures of
plumbers to material from plastic (ABS, i¥C, CPVC) and metal (copper)

plumbing systems.

Table Y-1 summarizes our present assessment of our relative
environmental concern about pipe systems. There we show cur relative
degrees of concern for different materials for each of the major areas of
impacts. A high rating does not necesr.a**ily mean an impact that 1is
significant in the sense of CEQA, but rices mean that the material rated
seems to ui more likely to be environmentally harmful then other materials
on that dimensi®.i. For example, the chlorinated plastics clearly arc of
highest concern for smoke toxicity, but may not pose any significantly

h ®gner 1impacts In the proposed new DWY uses (fire-resistive construction;.
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b.

Insionifit:.int Eftimfr,

The followinn cr.viror.nion*.>1 effects of expanded uses for plastic

plumbing pipe may occur but arc probably insignificant by any reasonable

interpretation of CEQA;

C.

Plastic pipe systems may fail slightly more frequently than metal
systems until a body of experience with installation errors has
accumulated.

Plastic pipe will consume slightly more petroleum than metal pipe,
but slightly loss energy overall.

Plastic pipe will contribute a slightly different load of pollutants

to public waste water treatment systems, but the direction of
impact., let alone 1its magnitude, 1is uncertain.

Plastic DW7 pipe will be slightly noisier than metal systems if
installed so as to contact wall surfaces; this may be more
significant than otherwise in the rnul tifamily, fire-rated
construction that is affected In the DWY code changes.

Plastic DWY pipe could be damaged by pipe cleaning equipment, but
because of 1its resistance to corrosion, the frequency of such
cleaning should he low.

Plastic pipe will slightly decrease tne life-cycle cust of plumbing

and therefore of housing, but not enough to change demand patterns
or growth.

> ial 1 shifts in employment from metal pipe manufacturing to plastic

pipe manutarturing will o”cur.

A small reduction in the work of plumbers will occur, mostly as a
result or repair and renovation work by do-it-yourselfers.

fffccts of Alternative Actions

In addition to the proposed project, e.g., the proposed change to the

1982 Uniform Plumbing Code (UPC) allowing certain new uses of plastic

plumbing pipe as described in the Project Description, this environmental

review has examined the potential effects of alternatives to the proposed

project on the quality of the natural and human environment. The eventual

EIR will consider alternatives as well as the project itself t.o provide a
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basel Hie for evili.at.ioj tin) signi firance of the impacts and to provide
possible alternative curses of ac i..0 should the proposed project create
significant adverse 1i.ni".nts that Civnot be successfully miticjated. Witn
thij goal 1ir mini, th> alternatives we have selected for analysis are no
changes to tlie state code, partial approval of plastic pipe use, and
complete "eeject.ion of all plastic pipe (that 1is, reversal of earlier

provisions allowing cortai iur.es of plastic pipe).

Under the no-action alternative, there would be r.o changes 1in the state
cade regarding the use of plastic plumbing pipe. All currently approved
uses for plastic pipe would continue to be permitted and no new uses of
plastic pipe would be allowed. None of the impacts attributable to the use
of plastic pipe in expanded applications would be observed; any public

health and worker safety and health effects of currently allowed plastic and

metal piping systems would persist.

The partial approval alternative would amend the state code to permit
certain new uses of plastic pipe, but not all of the new uses proposed tinder
the project. Counting cold and hot water supply 1in a given application as

one new use, the proposed pioject would change the* code to permit 11 new

uses of plastic pipe i.e., new use tor AH3 pipe, 3 for PB pipe, 1 for PVC
pipe, and 6 for CPVC pipe). Considering all the possible combinations of

these uses, over 3,000 partial approval alternatives are possible.

Our analyses of ,he envi romr.ental consequences cf the proposed project
have guided our Selection of the subset of the partial approval alternatives
to be consider®d in the !4R. lint is, we define the partial approval
alurnative(s) t: peimiit those new uses of plastic plumbing pipe that are
least likely to have significant adverse effects on the quality of the
natural and human environment. At present, the only partial alternative
that seems reasonably certain to meet this requirement is to allow PB for
hot and cold water supply both outside buildings and inside buildings that
are not fire-rated or within the fire-resistive construction of fire-rated

buildings. No other now uses of plastic pipe would be allowed.

Parenthetically, there seems little reason to prohibit PB in exposed
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lec 11"«mit’. of t*re-?*"» 1 "mi lejivi=. I le i on Jho nonotrations of
fire-resistant C .us !'r:;t11lon art.l simed *o maintain the rating cf that
cr.nstru:tion. The state r < irfcnn.it ion on the inpacts of this alternative
igenerally the* sane es on those of the metal water pipe currently allowed
for these two ntes. Although P3 will certainly burn and metal will not, the
additional risk cf ir-~ spread appears minimal, as does that of smoke
toxicitv. Leachate fr-V'i rn have not been shown to be risk-free, but
neither have those from copper or galvanized steel. 0f the two plastic

al ternatives, PB 1is sonewh*". 1less Tikc"v to be a public health hazard than
CPvVC, although the relative ratings of PB, CPVP, copper, and galvanized
s*ocl will not be clear without further testing (see Section VI). PC 1is
clearly a preferred material, lrum the worker safety and health viewpoint,

compared both with metal systems and with plastics that teguire cementi ,g.

Under thu option of disallowing currently allowed uses of plastic pipe,
any impacts of these materials would disappear and those of metal systems
reappear. The possibi 1itv of permeation of water supply piping by organic
cuntaminants would decrease to the extent that PVC and PE supply lines would
be replaced by metal with impermeable joints (but even metal pipe Joints can
ho permeable). Leachates from PVC and PB would be replaced by those from
copper, with no clear impact, positive or negative, on public health. Hie
metal p®.pes would be somewhat more likely to corrode 1ii soil than plastic
(galvanized-steel is not recommended for buried supply lines). only small
changes 1in worker safety and health would result from the changes 1n water

supply piping.

Any maj*T impacts or disallowing current user, of plastic pipe would be
associated wIMi the widespread use of Al'S (and less widespread use of PVC)
in Ok* applications. Fire load and fire spread would be reduced ill
nonfire-rate-1 instruction. It Is probable that few fatalities or little
property damage* would be avoided by this action, but both are possible
beiefits. Smoke toxins would also decrease somewhat, especially if PVC were
replaced. The decrease in plumber”’ exposures to solvent cements would be
offset by increased work-related injuries from working with cast iron and,

to some extent, with soldered joints in copper CZV, Whether the net effect
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on worker safety jn<! health would he positive or negative is difficult to

predict, given the current lack of information on plumbers®™ exposures.

Finally, the alternative that would disallow current uses of plastic
wojld transfer some profits and jobs from the plastics to the metal pipe
industries. Since large quantities of DWY are 1involved, these impacts would
probably be greater than those for the prime project alternative of allowing
expanded uses of plastic pipe. Houses could become more expensive,
depending on the prices of cast 1iron and copper, but probably not enough to

significantly affect the demand forhousing.

In summary, the alternative of approving onlythe expanded usesofPB
appears to pose fewer environmental risks than does the full proposed
project given the state of current Information. Because metal systems also
pose some unique risks and may be comparable to plastic systems 1in other
risk areas, we are not prepared to say that the no-project alternative or
the alternative that would disallow current uses of plastic are

environmentally preferable to the partial approval alternative, oreven to

the full proposed project.

D. Cumulative and Long-Term Implications

Increased use of plastic plumbing pipe can contribute to cumulative

environmental 1impacts in two ways.

First, the sum of the environmental <impacts of plastic pipe could bo
significant even when no one individual Impact Is deemed significant. In
the case of plastic pipe, the mcst plausible example ]S for .the various
leachates that could each contribute to public health impacts. For example,
no one leachate might reach the level of 10"G lifetime risk for cancer,
but the cumulative risk of all leachates acting together might exceed that
level. Given the current uncertainties about the public health Impacts,
especially those concerning the long-tom\ levels of leachates in drinking

water, we are unable to determine whether the cumulative 1impact is



.significant. A similar situation is :ound wir worker fealth impacts, where
the risk of one sol ™St might be inai jnif Tant, hot thjt of two or more
-.cold be significant. rvr ,ire safety, th? cumulative impact of all the
proposed now uses for plastic pipe a:\* likely to be dominated by tic nc-w DWY
uses; the contribution of pipe is likely fo be negligible. Tlie same is
true of smoke toxicity, except tlut th: combined affect of HC1, CO, and
othr toxicants coul 1be significant even wlen the effects of any unc alone

were not.

A second issue of cumulative impact is the question of whetfer the
expanded use of plastic water pipe would add to tit impacts of otler similar
actions and 1in total create a significant effect even though the use of
plastic water pipe 1is not itself significant. We can consider two levels of

cumulative 1impacts;

Cumulative impact of expanded and existing use of plastic plumbing
pipe.

. Contribution of plastic plumbing pipe to total use of plastic
- produc ts.

As has been iia-ie clear earlier, tix* o/pa/ub*d u..-'s of plastic pipe are
ir. many ways ratkr sull ™ comparison to existing approved use cf plastic
pipe. Most new California louses are already being plumbed with ADS DWY if
thiy are not fire-rated; th* addition of 10X (by weight) more plastic pipe
as i1'6 or (less likolv) CPVC water pipe will he of little conscience for
fire safety, especially as water piping 1is less sensitive. Tie increase for
plastic pipe 1n fire-rated constiuction, of course, is total since no
plastic 1is being used now; tewover, if ways of maintaining tie rating are
develop-?-1 as reqiired by code, little fire safety impact would be expected.
Similarly, th? cementing of plastic potable water pipe is probably much le.s
of a problem for workers than the cementing of already approved ADS DWV.
This, tfe greatest issue of cumnlati vo impact Involves public lealth
impacts, 1in which plastic in "csldences can add to plastic In public utility
distribution systems. We 1love no way of estimating th* e*dative

contribution of each to th? total hazard, as th* source of contaminants

Y 10



fcind in tne water supply (control ~ during leashing tests is not known. Wo
doubt that the combined effects of listrihution and residential piping would
be significant if neither or..* alone wn ", but we cannot rule out that
possibility. Similarly, permeation of plastic distribution pipes by toxic
substances 1is more likely than it is for residential piping systems, but the
significance of either, in terms of an overall risk assessment, wPIl not be

clear for a long time.

With regard to plastics in total, the expanded uses of: plastic pipe
will be a relatively small contribution vi most respects. Plastics are by
nc-w endemic in our society. Most of the contaminants of PVC and CPYC that
could be public health hazards will be ingested in much greater quantities
from other PVC products such as food ccntaire. s or, in the case of some of
the chlorinated methanes, simply from waste products reaching the raw water
supply. Those from P3 and PC arc similar to those from PE food contact
material"i. If plar.tici zors do contaminate plastic pipe, they will still do
so at much lower.levels than they do in any number of plasticized products
to wjti.ch people are ”regularly exposed, such as flexible viqgyl upholstery
(where they would yield inhalation rather than ingestion exposures). Put
equally clearly, plastic pipe tines contribute to the total load of
plastic-related hazards 1in Colifornla--for example, to the total of all
combustible plasti s in ids,deuces. The hazards from the total use of
plastics arc undoubtedly appreciable, even though nearly impossible to
estimate. Whether ornot they are greater or less than the hazards of the
materials they replaceis perhaps even more difficult to state. About all
that can be said is that plastic pipe is not an unusually prominent or

special case among plastics In general,

CEUA also requires an assessment of whether long-term environmental
costs will be incurred as a result of short-term economic or other
benefits. Certainly, any public health impacts of plastic pipe that do
occu™ will probably be delayed for decades, as will some of the worker
health orsmoke toxicity impacts. However, for the purpose of determining

the environmental consequenr.es of the expanded uses of plastic pipe, those
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|
should J0 counted as wmjrr nt inject*., and not discounted in comparison with

current benefits. < pbelieve that, wh.-n it is viewed from this perspective,

this CEQA 1issue IS irrelevant to the decision at hand.

E. ricimificant_ Irreversible Changes

CcQA also requis an assessment of environmental changes or
C>%,sumption of resmeces Chat would he permanent and irreversible. For
example, the mi .ii"? of a mountain 1is an essentially irreversible impact,
whereas most air pci ln"ants and their impacts would disappear once the

sourc» of pollution 1is 1amoved-.

In the case of the expanded us? of plastic plirbing pipe, there would
be a simll permanent commitment of petroleum resources (but not other energy
sources) to the manufacture of the pipe constituents. Total energy
resources would be conserved to a slight degree. If any deaths occurred as
a result of diseases caused by leachates or occupational exposures, or from
fire or smoke toxicity, they.would also bo Irreversible. If plastic pipe
wore later disapproved, the" occurrence of row fatalities would gradually
disappear, .gome ot the leachates from plastic pipe are mutagens and seme
mutations etn be heritablo. lhus, it is possible that a heritable--and more
likelv than not. adverse--mutation could persist in the population as a
result of drinking Iron plastic water pipes. Neither the specifics of the
lea..hates in wat»r “r..m plastic pipe nor the overall stat.e of the art of
genetic risk aises"m”nt allows an evaluation of this possibility at
present. If thy impacts if plastic pipe eventually were judged
unacceptable, it is prssihle that, the metal pipe industry would have
derlined by that e to the puict at which ft would prove difficult to
revive, but that possibility 1is also exhomely speculative. Overall, we
believe that the teversibility of the Impacts 1is not as Important an issue

to resolve as the magnitude and significance of current, impacts.
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F. GrowthjJfifiucj ng_ Impacts

Californix “ repul ation is proji:ctod to increase From the 1980 total cf
22.8 million people 10 29.9 mil lien by 1989 orvl to 27.9 million by 1990
{California Derartmont of Finance, 1981). The proposed code change is not
likely to signiti.antiy affe.t this forecast population growth for the

following reasons. irgt. the reduction in the cost of housing construction
*
that would result, from i % .f the newly permitted plastics in place of
currently approved nlirv'-irj materials s so srmll that it would have
virtually no effect .on tin* sale".; price or rent of dwelling units 1i.. the
state. Therefore, there will tie no change in the demand for housing and
consequently no additional 1in-migration of residents who would he attracted
by a drop in the price of housing. Second, the plumbing material
substitutions that are likely to result from the proposed code change would
not significantly affect employment opportunities 1in the state and so would
not affect the in-migration and out-migration forecasts. Nor would cither
housing prices pr employment opportunities slgniflcantlv affect shifts 1in

population from one part of California to another.
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PREFACE

Historically, there has been a keen awareness that certain
metals play a central role in human disease processes.
However, recently the issue of metal-induced adverse health
effects has moved into an area of both greater prominence end
urgency.

Many of these toxic metals reach humans via the water they
drink and arise from leaching of the pipes through which it is
transported. Thus, it was felt a review of this topic would
be both timely and needed.

We believe this review will serve to focus needed attention on
the issue of how toxic metals reach humans via the water they
drink and thereafter induce or participate in the induction of
a variety of diseases.

We are grateful for the review and comments of this paper by

Dr. S. D. Lee of the U.S. Environmental Protection Agency and
by Dr. A. Furst of the University of San Francisco.
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It has long been recognized that metals play a central role in
the cause or aggravation of a variety of diseases (Rot. 3).
This situation has posed some perplexing paradoxes. Many
metals are essential to good health and a deficiency state is
to be avoided. However, under certain circumstances, an
overabundance of certain metals causes disease. As more and
more information has accumulated that positively relates
metals to human diseases, intense interest has been focused on
the sources of these metals in the environment and on how they
reach man.

It is now known that human intake of metals occurs from
exposure to a variety of sources: food, air, soil and drugs.
Another very important and readily available source s
drinking water. This fact has been recognized by the EPA who
has promulgated drinking water standards for several metals
known to be harmful (Table //1).

Drinking water and the source of the metals it contains are
the subject of this report.

Metals enter drinking water from a variety of sources, some

natural and some man-made. Natural sources include simple
dissolving of minerals from the earth through which the water
percolates or over which it flows. Some metals arise from
fallout of windblown dust. Man-made sources include
industrial waste discharge into water along with emissions
from automobiles or power plants. Another very important

means by which metsls enter water is by leaching from the
surface and joints of pipes used for potable water
distribution. It is well documented (Ref. 5,6,7) that metals
leach into water from a variety of metal pipes (lead, copper
or galvanized).

For the purpose of this discussion we will focus on several
toxic metals which are found in drinking water and which leach
from the pipes through which the water is transported. We
will examine factors that contribute to this leaching and

diseases the metals cause.

The potential problem is by no means small, since most
dwelling wunits in the United States are supplied with water
through metal pipes. These materials have long been and
remain the standard of the plumbing industry. Indeed, most
plumbing cedes, including that of the State of California,
still permit the use of lead pipe in addition to copper joined

with lead or tin solder and galvanized (zinc coated) steel
pipe.
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LEAD

The first example of a harmful metal which reaches man via
drinking water is lead. It is estimated that 10-15% of daily
human lead intake is via drinking water (Ref. 12).

Therefore the U.S. EPA under the Safe Drinking Water Act, has
established a Maximum Contaminant Level for lead of
0.05 mg/liter or 50ppb (parts per billion)(see Table tfl).

This is a worthwhile effort and merits continued concern.
However, based on a large number of surveys it has been
established that a high percentage of the water-borne lead we
drink comes from themetal pipes through which the water s
commonly transported to and within the residence.

For example, in a recent study by the Carroll County Health

Department in Maryland, lead in tap water within homes was
measured. Lead concentrations were shown to exceed the
Maximum Contaminant Level 24% of the time (see Table //2,
reference therein). Measurements of the water entering the
plumbing system showed little or no lead. In each home
studied the drinking water was carried through copper
tubing joined with lead solder. This evidence clearly

implicates the in-house copper plumbing as the source. Other
studies confirm this finding (Ref. 4,5,6,7). No matter what
restrictions are placed on the quality of water supplied by a
public wutility, human beings will still be at risk if they
live in homes with metal plumbing.

Evidence suggests this problem of lead solubility is linked to
both the pH (acidity or alkalinity) of the water as well as
the level of other minerals it contains (see for example the
Seattle EPA Study). Acidic water, which is low in minerals,
causes more lead to leach out of pipe and joints. This is not
surprising inasmuch as it has been long known that waters that
are so constituted are by nature highly corrosive End over u
period of time will destroy a metal plumbing system.
Unfortunately, such waters are widely distributed throughout
the U.S.

What, then, can be said of the consequences of this dissolved
lead and human disease? In a phrase, too much and none of it
good. The list of diseases and symptoms which have been
associated with ingestion of lead is long and we will not
document each individual reported study here (aee Bibliography
for a liit of referencot).
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Suffice it to state that lead adversely affects almost every

aspect of human physiology. It is neurotoxic (Rof. 7,8,12) ,
i.e., it causes both pathologic and distinct and degenerative
changes in the nervous system. The pathologic changes range

from headaches through memory loss and delirium to death.
Subtle <changes including mental retardation and other
behavioral changes, areis particularly noted in minority
group children (Ref. 8,12) living in the inner city commonly
classified as ghettos.

Lead is hemotoxic causing a shortened life span of red blood
cells, alteration of hemoglobin, and interference with normal
blood oxygen transport (Ref. 12). Additionally, lead has been
implicated as a cause of adverse reproductive effects.
Miscarriages, premature membrane rupture and preterm infants
have all been tied to lead intoxication (Ref. 12).

Recent data from animal studies suggest that lead contributes
to or causes excess renal tumors establishing that it has
carcinogenic or mutagenic properties (Ref. 13). The U.S. EPA
Carcinogen Assessment Group (CAG) has recommended that the
Maximum Contaminant Level in drinking water be reduced from 50
to 25ppb because of its suspect carcinogen status. It the
carcinogenity of lead is further substantiated then truly this
adds another dimension to public health concern.

Clearly, lead is a “bad actor™ and its presence in potalle
water can be traced inpart to the combination of metai
plumbing systems (copper or lead) and common water
characteristics.

CADMIUM

Conditions which favor lead leaching from pipes and joints
also favor leaching of cadmium and copper. For cadmium, the
EPA (Table //1) has recommended a drinking water standard of

0.01 mg/liter (10ppb). In man, drinking water is the source
of 10% of daily cadmium intake and once again metal plumbing
is implicated. As we shall discuss, cadmium leaching is

commonly associated with both galvanized and copper pipe
(Ref. 5,9). Cadmium is a common impurity in the zinc used to
galvanize steel pipe.

Like lead, cadmium adversely affects a broad spectrum of human
physiological processes. Symptoms of cadmium intoxication
range from acute poisoning to more long-term damage to the
liver and kidneys (Ref. 14).
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Attention to the role of cadmium 1in human disease traces Iits
origins to Japan wherein a peculiar disease known as ltai-itai
was first described over a decade ago by Tsuchiya (Ref. 11).
This disease has one outstanding characteristic: proteinuria
(protein 1in the wurine). This symptom 1is now known to be
secondary to destruction of kidney tubules essential to their
proper function. Also, cadmiunm has been linked
to hypertension and increased cardiovascular disease

(Ref. 2,3,9).

To make matters worse, it can now be shown that the adverse
health effects from cadmium are additive with those from
lead. This further compounds the problem since the same water
quality factors promote leaching of both metals from metallic
plumbing systems (Ref. 15).

Most disturbing is the recent finding that cadmium al3o
produces adverse effects on the reproductive systen
(Ref. 14). This metal has been shown to be spermatotoxii
(kills sperm) and fetotoxic (toxic to the growing fetus)
(Ref. 14,16). As a result, cadmium intoxication has now been
directly linked to 1increased mortality of the newborn
(Ref. 16).

Limited data also suggests a role for cadmiunm in
carcinogenesis, however this role is not yet firmly
established nor clearly defined.

Thus, even acting alone, cadmium can be considered to be a
very seri® us environmental toxin. This fact coupled to the
finding that 1its actions are often edditive to an equally
serious toxin such as lead should serve to further heighten
public health concern.

Because the presence of both lead and cadmium in drinking

water is 1increased by corrosive water, the public health
problems they pose are significant on both a national and
global scale. In the U.S., aggressive water is most commonly
found on the East Coast and 1in the vast area west of the
Sierras. Fortunately, less aggressive water is generally
found in the Intermountain areas where vrainfall is sparse and
wells ore deep. However, a quick review of the population

distribution 1in the U.S. reveals that high population density
and corrosive water are, more often than not, synonymous.
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COPPER

In contrast to cadmium and lead, copper presents a more
complex picture. Copper is essential to life and for years
the primary focus of concern has been on alleviation of a
deficiency state rather than on its toxicity per se.

Recently, however, this emphasis has begun to shift.
Currently, the U.S. EPA Drinking Water Standard for Copper is
Img/liter or [000ppb. However, this is based on the levels
required to avoid a bad taste or smell (organoleptic) rather
than on a recognized health effect. Despite this current
status, increasing evidence is accumulating which implicates

excess copper in the cause or aggravation of disease.

Regarding toxicity, for exEmple, early reports have now been
confirmed which link copper to hemolysis (red cell damage) and

mental disturbances (schizophrenia) (Ref. 17,18).
Interest’ngly, copper related diseases seem to have a
predilection for the young (infants), chronically ill or

genetically predisposed humans (Ref. 18,19).

There have been reports of infant illness (poisoning,
prostration, edema, lung damage) and death which have occurred
as a result of copper accumulation in drinking water. In one
case the level implicated was 0.8mg/liter or 800ppb, which is
less than the current Drinking Water Standard (Rof. 20). In
addition, V 1'ey disease patients on dialysis, who have been
inadverter. intoxicated by copper-laden water, have
experienced ied cell damage and varying degrees of mental

oisorientation including psychosis (Ref. 2C~.

In other subjects, nausea, diarrhea and jaundice have been
observed secondary to copper intoxication, (Ref. 20). In a
pattern of consistency, excess copper has been linked to
hemolysis (red cell rupture) in a group of patients suffering
from a disease which is characterized by a genetic deficiency
of a red cell enzyme called Glucose-6-phosphate dehydrogenase
(Ref. 19). This enzyme is essential to proper energy
metabolism end cell life and its deficiency predisposes the
cell to early death and damage.

Thus, copper intoxication, like lead and cadmium intoxication
clearly can lead to illness and death.
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Finally, and most important for our purposes, evidence
suggests that the increased use of copper pipe in the last 20
years 1is implicated in the growing problem of zinc deficiency
which we are now observing (Ref. 7,21). It has been suggested
that the excess copper we receive from the attack of
aggressive water on copper pipes retards the uptake ut zinc

from the food we eat. This retardation causes a metabolic
imbalance that seriously affects a variety of cellular and
organ processes. The particular effects of zinc deficiency

are dwarfism, circulatory abnormalities, and a loss of the
sense of taste (Ref. 22).

Recently, a survey of copper and cadmium 1in water has been
made from a variety of sources and transported through several
types of pipe. These data which are derived from a report
by H.A. Schroeder, are summarized in Table 3. As can be seen,
transporting water through copper or galvanzied pipe can cause
a significant rise in the level of either cadmium or copper or
both. The potential health effects of such leaching, as noted
above, can be extremely serious.

OTHER METALS

The story by no means ends with lead, cadmium and copper, for

indeed other metals play a role in disease. Cr ain chemical
forms of nickel play a role in carcinogenes.a (Ref. 23),
while chromium is both toxic and a suspect carcinogen
(Ref. 24). Even iron, which 1like copper is essential, has

been shown, 1in excess, to interact with copper to contribute
to psychotic disturbances such as schizophrenia (Ref. 25).
Recently, excels 1iron has also been linked to a greater
incidence of heart disease in both men and postmenopausal
women (Ref. ioy:

Given these facts it 1is not surprising that public concern
over thesie Jong ignored hazards of mete"* has recently
heightened. Indeed, public health bodies, such as the
American Medical Association and the U.S. EPA, have recently
expressed <concern over the Jleaching of toxic metuls into
potable water from various metal pipes (Ref. 3U13,20).
Nevertheless, metal piping continues to be the "standard™ in
most plumbing codes.
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This 1is due to the fact that the scientific findings, however
frightening, must be balanced against one immutable reality:

humans must drink water to survive. Vet another reality Iis
that only a select few individuals can obtain this water from
crystal clear springs high in a pr-~tine forest. Most humans
must, at some point, turn on the tap to obtain water for
drinking, as well as for cooking and bathing. Consequently, a
means of transporting water to man 1is needed. Given these
circumstances a clear question emerges. Is poisoning by heavy

metals leaching into drinking water from the metal pipes that
transport it, a necessary consequence of urbanization with
which humans must live or is it a problem society can solve?

SUMMARY

It is our belief that the problem need not be tolerated and*
in fact, that the solution has been at hand for several
years. The facts we have marshalled in this brief paper from
a host of sources, lead clearly to the following conclusions:

1. Metals 1in drinking water are proven culprits in disease
and death.
2. The diseases they cause run the gamut from nausea and

birth defects through psychosis to cancer.

3. Metal piping systems, including those made of copper and
galvanized steel, are a primary cause of human exposure to
these toxic agents.

4. The problem posed by metal pipes will not disappear easily
for they result from the natural properties of water and
metals themselves.

3. If metal pipe is used, water contamination by toxic metals
leached from the pipe is virtually certain. As always,
hypothetical risks must be weighed against those which Bre
certain, quantifiable and preventable. Preference must

always be given to the elimination of known riBks such as
those posed by metal pipe since this is the only sound
public health posture.
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TABLE 1

NATIONAL PRIMARY DRINKING WATER REGULATIONS
(Metal Contaminants)

Maximum Contaminant Level

Contaminant (mg/1)*
Arsenic 0.05
Barium 1.0
Cadmium 0.010
Chromium 0.05
Lead 0.05
Mercury 0.002
Nitrate (as N) 10.0
Selenium 0.01
Silver 0.05
"

Img/f. (milligram per liter) 1is the equivalent concentration
of one part per million, or about one teaspoon in 1300
gallons of water.
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