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Frepared by:

- Witliam J, Angell, extension housing 4 ecialin, Agricut-
tural Extenszion Servic ' 'niversit - Lf Minnesota

ia coaparation with:

- Dougtas Schwab, sanior plurnbing inspector, St. Paul
fnspections Division

- Kennsih Jensgn, assistant plumbing supervisor, Minpe-
apotis Deparument of Inspections

Home plumbing is essential for the com¥ort and
health of the family. A deficisnt system i 2 threat
to health and expensive to correct. Therefore, buyers
and rermnodelers of older homes should become famil-
tar with the main elements of 2 plumbing system and
should understand how a system works,

Evaluating a plumbing system is not difficult. Itis
one of the easiest steps in evaluating an older home if
 you learn a few basics. The following information
will help you to determing if serious defects are pres-
ent in 3 plumbing system and what alternatives exist.
1 additional help is needed, consuit a licensed and
bonded plumbing contractor or a local plumbing in-
specter. Maost plumbing inspectors have schedules
that do not allow teaching homeowners how to do
plumbing. Anyone who wants this training should
contact a vocational school.

8efore making any change in plumbing, it is desirable,
and usually legally required, to obtgin a permit from
vour community or county government. The permit
requires that plumbing work meet the minimum safety
standerds of the Minnesota Plumbing Code. Since the
code is based upon accepted good plumbing practices,
remodelers will want, as well as be required, to follow
the code. This will help them install a good plumbing
system that is more likely to pass the final inspection
for safety. Remember, for ong’s own health and
safety, el plumbing work, including water heater re-
plecement, should ke dons only after getting a permit.

HOW A PLUMBING SYSTEM OPERATES

A properly designed and installed plumbing system
consists of three basic parts: 1) the water supply svs
tem which delivers fresh water from municipal maing
or the individual’s private well, 2} the drainage sys
tem which discharges waste to the municipal sewe: or
the individual’s septic tank and which vents dangerous
gases and prevents back siphoning of polluted watar
into the fresh water system, and 3} fixtures including
sl cocks, dishwashers, sinks, clothes washers, bath-
wbs, shower heads, toilers, and garbage dispossals o
grinders.

WATER SUPPLY SYSTEM

The primary function of the water supply system: is
to furnish an adequate quantity of safe, hot and cold
water at an adequate pressure. The water supply sys
tem begins with connection to either a municipat
water main through a cororation cock. The service
line then passes underground through a curb cock
which is a vaive used to turn off water service for
emergancy repairs, such as basement flooding. After
entering the home, a meter cock or valve is generally
provided on the service line to shut off the meter for
repair. The service line then passes through the mster.
Because the home’s wiring system usually is arounded
to the water service line, a grounding loop may be in-
stalled around the meter, Common deficiencies in
older houses’ water service include:
— inadequate water pressure or inadequate volums
caused by corroded service lines. Replacement in

Diagrom 1. Municipal Water Connection
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vidives digging up the exirting line and replacing it

This may cost several hundred dotlars depending

on the line's depth and length.

vice linas that freeze in winter because they are
nm at lsent 7 {eet below the ground. To corraect
this problam, the line may need to be replaced and
tueried lower.

~ ghsence of a meter cock or
mater cock.

~ rusted, pabvanized fron nipplss {pipe)
feter cock and mater,

‘;

2 worn, insffoctive

between the

Privete Water Service!
in aress withou? a community water system, the
buyer of an older home usually will find a drilled well
with pump, pressure tank, and perhaps water freat-
ment equipment. The water quality for potability
(L,a%e for drinking} should slways be tested. The Min-
newsts Depsrtment of Health {717 Delaware 8t S.E.,
Minnespolis, MN 55414) provides ssmpling kits and
tests for potability free of charge. A simple taste test
will tell vou if the water is palatable {acceptable in
taste, small, and appearance). If you suspect that the
water contains personally unaccepteble amounts of
minerals {e.q., iron causing rusty steins in bathtubs,
toile ta Sirdds, clot‘hes, or water; calcium or magnesi-

v, "hard water '’ causing lime deposits inside faucets,

wurs‘ on water after using soap, or graving clothes;
gic.}, you may want 10 contact an independent water
fs ing laboratory for further testing. A testing labor-
atory can recommend methods 1o correct mineral
proYy 5 ems, in addition to water tests, the home buyer
should check several other items in a private water
systfm'

— the top of the well casing shouid be covered {with
a s:a , €ap, oF pump mounting) ¢o that insects and
othe '«‘c’mgn matter cannot enter the well, For
now weells, homeownars shouid hire only licenged
vl r;j. itling contraciors and nsist thet the contract
specify that the well be instalted to conform with

the state code.

- the pump's capacity for domastic home use should
b2 at least

. 3 gations per minute for & 2 i}edrocm 1 bath

home

. 5 gallons per minute for s 3 bedroom, 1% bath
home

7 galions per minute for & 4 bedroom, 2 bath
home

For new homes, rates twice a3 great are desirable.

*Fm more informatian ebout privete watsr sources, sae Private Watsy
3 Sysrerrs (ARYPS-14) svaitsbte for 32.60 from the Bullgiln Rooem,
SO Hey Halt, 1420 Ecklos Avenue, University of Minnesota, St.
Paul, MN 85108, 1f vou hove questions about the condition of the
wali urm ang emeigmant, vou may wirh to check with the con-
retoe who hag instating and gervices thnge ems.

-~ g minimur water pressure of 20 pounds per sauesre
inch {psi! 1o all fixtures should be provided by the
pump. Most pressure switches controlling the
pump have settings betwesn 20 and 40 psi with
pumps set between 30 and 50 psi.  Higher water
Hlow and pressure may be necessary for the propay
cperation of water softeners and iron filters.

Hot and Cold Water Lines

From the water meter, pressure tank, or waler conds
tioning equipment, water supply lines ussally pass
through the houss cock or valve {diagram 2}, The
house cock should be used for regair shutofis to re
duce wear on the mater cock. The water supply line
continues from the house cock through the cold water

Diagrem 2 Water Supply Svystem
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= Cold water main 7 = Meter cock {vaive!
3 = Hot water main 8= Matar

9 = House cock {valve’
10 = Air chambers

4 = Cold water branch
5 = Hot weater branch



rzin line to branch lines ending with individual fix-
wres 1t is desirable to have shut-off valves (which
function and are not frozen shut) on all branch lines
0 individual fixtures and sill cocks may he isolated
for repair or replacement. Furthermore, air chambers
sre desirshle on all branch lines leading to fsucets to
reduce or elimingte water hammering.

Bizgram 3. Gas Water Meater
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The buyer or remodeler of an older house should
check carefully all main and branch lines and connec-
tions for signs of deterioration or leakage. Special
attention is to be given to galvanized pipe which cor-
rogdos easier than brass or copper. (Check for gslvan-
ized pipe with a magnet.} Check to see that pressure
is adequate at all fixtures when galvanized pipe is used
because galvanized pipe is more susceptible to mineral
build-up. in copper and brass pipe also mineral depos-
its coat the inside of the pipe eventually blocking
{low completely and necessitating replacement.

Note: The Minnesota Plumbing Code does not cur-
rently allow plastic pipe to be used for water supply
lines.

Hot Water Heater

Water is heated by circulating cold water through a
water heater. In some older homes, the water heater
may be part of the central heating plant with an
attached hot-water storage tank and furnace coil. n
new or replacement situations, however, a separate
gas, electric, or oil water heater will be found (die-
gram 3). To evaluate the water hester, consider the
following:

— The normal life of a water heater is 10 to 15 vears,
less in areas with hard water and more when a cor-
rosion-resistant tank such as glass is used. (Check
the specification plate.)

— A temperature and pressure refief valve is absolutely

necessary {and legally required by the state plumb-
ing code)} on ail hot water heaters and storage tanks.

— Shut-off valves are necessary on the cold water sup-
ply line to the water heater.

— To determine whether the water heater supplies an
adequate amount of hot water, check the specifi-
cation plate for recovery rate (25.0 or higher is
desirable} and capacity (generaily a 30 gallon gas or
oil fired or a 50 gallon electric heater is adegquate}.

Diagram 4. Onsite Sewage Treatment—Dey Well System
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Rust or leaks on the tank, especislly the botiom,

indicate thet the tank will need replacement.
- Corroded hot or cold water linss caused by joining
-qatvanized stegl and copper pipe without a proper

dielectric coupling,

DRAINAGE SYSTEM

'ﬁ‘h : function of the drainage system is to safely carry
it dispose of wastes from the plumbing fixtures.
Thﬁ drainage system ends with a connaction to either
a munieinal sevirer or a privately owned septic tank
- ang drain field or dry well.

Municipal Sswer

The two most common problems found in sewer con-
nections o municipal systems are inadeguate drain-
age and backup. These problems may be identified
by slow drainage in lower floor fixtures and water
narks arcund floor drains, Inadequate or extremely
siow drainage generally is caused by clogs resulting
from ropt penetration, Boring out with an electric

- reamer remedies this problem. Backup during heavy
rains usually is caused by an gutdated municipal

runoff, Only action by locsl governmignt san corregt
this situation.

Onsite Sewage Treatment?

{diagram 4}. Common problems foaund in private
sewer systems are undersized drain fields, undergized
septic tanks, and poorly maintained saptic tanks
which cause clogged drywells or drainfislds. An ade
quate size tank is one of the mo.i importent parts of
a sewage treatment system. A 1,000-gallon septic
tank is the minimum size recommended for a three
hedroom home. Larger tanks are recommanded for
farger homes (4 bedrooms, 1,250 gallons: 5 bedrooms,
1,500 gallons; etc.). Adequate drain fisld size de-
pends on soil characteristics and amount of sewage to
be treated. If the ground above the drain field is

" especially wet or soggy or if the capacity of the tank

seveer sysiem handling both sanitary wastes and storm

is smaller than your needs, the sewage treatment sys-
temn may be inadeguate for your nesds. 1 you sus
pect that a private sewage treatinant system is inade
quate, contact your local zoning administrator or
sanitarian,

2ror more information, see Town and Countey Sewape Treatment
{Extension Bullstin 304), by Hogar E. Machimaier, %gncultumi Ex-
tersion Service, University of Minnasota. St. Paul, MN 55108,
When buying o home with sn onsite saweape treatment system, chack
with the individual who has instelled or serviced the system, Ask
about capacity, condition, and whan the septic tank wag last emp-
tied {critical to proper oparation).

Disgram ¢ {continued), Onsite Sewage Treatment—~Trench System
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stbriry the Proun

HEIE

- bumess o building drain feading fror Branch o
and soil stecks to the sewer o seplic ank.

— glaan-out used to servioe the bullding drabn e the

SEVWET,

- it stack sorves the dual function of draining the
pranch draing from Individual fixtures and vanisy
dangerous sower gases, therehy preventing back
pressure throush Tixiure traps.

- trags hold water botwaen the fixture and drsin
lines to provent dangerous sewer gases from entes-
ing. Ag illustrated in diagram. G, several types of
drairage traps sre found in older homes. "P™ oy
are the most common and generally found on &
1ocies, sinks, and other fixiures not discharging «
targs amount of weater. Partition traps function
tike “'P* sraps but are not Tound as frequentiv
cause of higher vost. Drum traps usustly are for
on bathtubs, showers, and other fixtures dischs
ing large amounts of water {not allowed in new
homesh. 787 traps which should not {and can
Tegatiy) be used because they cannot be ventilstrd
adequaisly and may siphon off water, thereby
aliowing sewer gas to enter. Mechanics! traps » a3
which thould not {and cannot logstiy) be used bie -
cauge they frequently malfunction
Remember, all fixtures must have 2 tegy

.

Lo

&

s
i
A

contain 8 trep in the water-filled basin

— "vents'” atlow sewer gas o astepe throuah the
home's roof and more importantly prevent the
water in drain traps from being siphonad or blowvin
out. For proper operation and safely, the foliow.-
ing iterng should be consideres when evaluating
venting in a home's drainags systam:

. avery fixture must be vented.

. ¢n the top Hoor, the soif stack extending thre
the roof may be ussd 1o vent o toilet {water
closet} connected to the stack for drainage i the
toilet is within 4 fest of the stack.

. In no case may a soil stack be used 1o ventiiat.

T W Shead & s
Dizoram & Dralongs System

{50t stack = Branch vant

-, g@nbm.‘, fvent) stack 7= Clesn out sny fixture if other fixtures enter the steck 81 &
T Branch deafn 8= Pirap higher level.

G+ Bullding draiw 8= Boum teap . when two or more Tixtures drain into the w@mis
5= Buileing sewes 10 = Fross proot root jacket soil stack, each fixture must be vented into 2

branch vent that must either continue uninte:
rupted through the roof or join the soil stack
least 3 feet above the drain line connestion of
the highest fixture.
branch vents must be at least B inches above thg
highest overflow point of the fixtures bising
drained.

. vent pipes must be sized acoording to the plumb-




trug code (generelly hall ag large 35 vhe drain fines
vented and never logs thar % inghes),
- {ypes of drainage pipes commonty found in older
homes include: : ’
cast iren in 2- and 4inch sizey used for most
underground and many aboveground nstellations;

2y o S i, .. “PTHRAPS. "ORUM" TRAP
feas? "'({\eﬂswc\ but msst difficuit for do-it your Most common, Found on Found on fixtures disetiurg

3

selfers if oakurm and lagd ‘th‘h?s are-used. Cast {ixtures not discharging ing large amounts ot v
o g fgw ‘xttmg» ang gaskets may be used to much watar, Mot aliowed in new hoy
simplify work -zg with cast iren.

. galvar w:,d stegl in %- to &-inch sizes; used for
abss,ﬁarmzwd installation only; easier for handy-
man thar cakum-leed joined cast iron pipe, al-
thouah galvanized stes! pipe must be threaded.

. copper is seldom used because of cost; i used,
it should be used only in eboveground installe

tions; connections are made by sweating {solder- "msamémcm," TRAPS. "RARTITION” gi‘-‘w&&
. . " . iitegat, Fragquently mak Function tike *'P” waps.
ing) or, in the case of “flexible’” copper tubing, funagion.  Juenty Cortiy 20 not fousnd s,
with flared fittings. quently.

plastic is becoming more gopulsr in replumbing
because of its modaerate cost and ease of handling;
ABS or PVC “"Gohedule 407 or, better yet, thick:
er "Schedule 80" plastic may be used for building

sewers, buitding drains, branch drains, waste stacks,
sail stacks, and vents,

“8” TRAPS,

tilegal, Cannot be adle-
quately ventilated. RMay
siphon off water allowing
sewer gas 10 entar,

FIMTURES

Y

'%‘ mbing fhiiures in older hornas seldom wear out.
hay are generally replaced because of dated appeas-
anee or abuse, However, things to com‘der when eval-
uating an older horme or considering remodeling are:
- material—plumbing fixtures generally are made
from the following materials:

. vitreous china—a fired clay with glazed surface,

=T

4

£ e

Water level 7|

very durable, always used for toitets and fre Litt wire T
quently for iavatories {bathroom sinksh A
mﬁme?ed cast iron--porcelain ename! fused to Brackey -]

cast iron shaped Tixture, suscentible to chipping,
acid-resistant should be used for kitchen sinks.
enameled <tesl—porestain enamel fused to

Overflow tube
tiush elbow

prassed stesl shaped fixture, susceptible to chip- Shut off
ping, mostly acid resistant finishes, valve

. staintess steel—very durabils and will not chip,
populsr for kitchan sinks

fiteralasg— o 7% En o0 oed
Qia A §§§ u‘&%&f}ﬂ? and mua!!y goes not n 1. Al flush tanke thall b equipped with an approved ant wohun i
%dzxmonm raming {(bathtubs, thowesr compart- cock, »
W’;@‘ﬁ‘_,;’ Ezt{,, dbe&“tig’\!o *0 %s.ﬁ”?}fﬂhiﬁg 2 ;’:‘a’?:“ vock sholt dolwey watar through either on &7 Gap 07 var um
Y "o n 1858~ irnhie § > F2 3. The Mall cock ehould be marked with @ oritesl fevel, "C-L."
p . chrome on &zm ss--most durabie finish for faucets, T e e e 7 1
T intlets-1he three basic (vnss toviigte 540 ovartlow,
~Onets ?h e three ba o l{\y i"}u.. d? ‘GHCEJ or water G, Without s "CL"” marking, the botvom of the vact um b ssker sl
o ‘De-myg avE: L taken as the “C-L.”
N . [ . The cverflow t hall T, prestsd this wouid rsult a
irhon-jet—most expensive, most desirable be- B neompiote fagn, O 0% Gt ot Dreiite this wouid reiut

T




gausge it is quiet and efficient with the largest
water mirface.
. feversa-trap—muost commonly used today, not as

quiet nor ag effective in flushing as the siphon-jet.

. wash-down—least expensive, least desirable in
auietness and flushing aeffectiveness.

Tollets are potentis] serious sources of contamination,
Di~gram 7 shows the propsr and approved ballcock
installation.

SUMMARY

in addition %o the fixtures, 2 plumbing system is com-
posad of two main parts, the fresh water and drainage
systems. 1 he fresh water system operates under pres-
sure and is entirely enclosed. The drainage system
operates by gravity (with ali drainage lines s'oping
toward the sewer) and is open, with vents to exhaust
dangercus sawer gases and squalize pressure and traps
to block sewer gas from entering through fixtures.

REFLUMBING AND PLUMBING PROCEDURES
AND REQUIREMENTS

The foliowing steps will help insure that a plumbing
ioh is safe, adequate, and legal. Foliow these steps to
avoid exposing your family 1o hazards and you also
will avoid being cheated by incompetent operators.

Firat, Can You Legaily Do Your Own Plumbing Work?

The answer is ves for remodelers or members of their
immediate families {parent, child, spouse, parent-in
law) who own and occcupy the single-family home
whare the work is to be done. Some local inspection
depariments {including Minneapolis and St. Paul) re-
quire the remodeler to sign an affidavit {(before a per-
mit is issued for do-it-yourss!f work) stating that 1)
he, she. or a member of the immediate family lives at
and owns the single-family dwslling for which the
permit is requasted and 2} he, she, or @ member of
the immsdiate family will parsonally parform all labor
in connectiocn with the permit.

if the remodeler does not wish to do his or har own
plumbing, or he or she lives in a8 community witha
ponulation of 5,900 or mored, or if the home is con-
nected to a municipal water system, the Minnesota
Plumbing Code requirss that a licenssd and bonded
plumbing contractor be hired.

30: 3 community of any size if the community has adopted the state
huilcting coda.

So You Legslly Can Do The Work, Should Yo7

The answer is maybe. {f a remodeler knows what he
or she is doing, knows the code requirements, has the
time and potience, has the tools, and understands the
health hazards of improperly installed plumbing, the
answer is probably ves. Otherwise, a licensed and
bonded plumbing contractor is the best way to go.

Remamber, A Permit s Desirable and Usually
Required Before Worlt Begins!

if the remodeler lives in a community of 5,000 o
more population or if the home is connscted to mu-
nicipal water system, a permit must be obtained he
fore anyone begins plumbing work. Even compstent
do-it-yourselfers and licensed and bonded plumbing
contractors occasionally make mistakes. With s per-
mit, the consumer is assured that the inspector will
do everything he or she can to help and protec? the
consumer. When the job is completed, the inspactor
will make a final check to make sure that everyihing
is safe for the family and .ieighbors

What if You Decide to Hire g Plumbing Contrasies?
The most important consideration becomes how to
select a competent, licensed and bonded contracior,

First, check with the local plumbing inspector, or
contact the Minnesota Department of Health {717
Delaware Avenue S.E., Minneanolis 55414} tn inaere
the contractor is licensed. Ask material suppl
neighbors, and friends for their recommendatinng,
Check with your Better Business Buresu about the
contractor’s record.

Shop sround; charges for the same work may wory o8
much as 100 percent. Reguest written bids from sev-
eral contractors. When comparing bids, make sure
the contractors were bidding on the same amount of
work. Also reatize that a low bid may be undesirable
if the resulting job is full of problems and delays
Caonsider the contractor's treck record as well &3 his
or her bid.

It is desirable to have a written contract specifying

1} the total and itemized costs, 2) that the contractor
will obtain all necessary plumbing permits in his or
her own name, 3) that the irome’s plumbing wiil

meet or exceed all applicable codes when comunisted,
and 4) that final payment will be made after tiie
plumbing inspector’s final inspection and after “he
contractor has furnished tien waivers from al! rviateria
suppliers and subcuntractors {as required by Minne
sota law).

fasund in furtherance of cooperative sxtension work in agriculture and home economics, acts of May 8 and June 30, 1914, 1n cooperation vwith the
£).8. Cepsrtment of Agriculture, Roland H. Apraham, Director of Agricultural Extension Serwvice, University of Minnesota, St. Paul, Muonesota
55108. We offyr our programs and facilities to ail persons withou! regard to race, creed, oolor, sex, age, or national origin.

MOVE: Thoe gover Hugiretion is of an iltegel and dangarou: *'8”
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