Agenda
Item
IV.B.
State of Oregon Board memo
Building Codes Division August 15, 2008

To: Oregon State Plumbing Board

From: Terry Swisher
Chief Plumbing Inspector

Subject: 2006 International Plumbing Code (IPC) — Appendix C — Gray Water Recycling
Systems

Action request:
None, informational only.

Background:

Kraig Stevenson, Senior Regional Manager, International Codes Council (ICC) Governmental
Relations, wished to provide the plumbing board a copy of the gray water recycling provisions of
the IPC. Mr. Stevenson read articles on the board’s review of water conservation system
standards and wanted to make the board aware of the IPC language.

Discussion:

The appendix addresses subsurface irrigation with gray water, as well as the use of gray water to
flush toilets and urinals. Disinfection of the gray water is addressed. The treated gray water is
required to be dyed blue or green when supplied to plumbing fixtures. Distribution piping is
required to be identified as non-potable water.



APPENDIX C
GRAY WATER RECYCLING SYSTEMS

Note: Section 301.3 of this code requires afl phumbing fixtures that receive waler or waste to discharge to the sanitary drainage sys-
tem of ¢the structure. In order to alfow for the wtilization of a gray water system, Section M. 3 should be revised 1o read as follows:

213 Connections to drainage system. All plumbing fix-
tures, drains, appurtenances and appliances used W receive or
discharge liquid wastes or sewage shall be directly connected
to the sanitary drainage system of the building or premises, in
accordance with the requirements of this code. This section
shall not be construed to prevent indirect waste systems
requiredd by Chapter 8.

Exception: Bathtubs. showers, lavarories. clothes washers
and Inundry trays shadl 5ot be required to discharge 1o the
sanitary drainage system where such fixtures discharge to
an approved gray water systewn for flushing of water closets
and wrinals or for subsurface landseape brigation,

SECTION C101
GENERAL

C181.F Scope. The provisions of this appendix shall govern
the materials, design, constuction and installation of gray
watter systems For flushing of water closets and vrinals and for
subsirface landscape irrigation ¢see Figures T and 23.

C181.2 Deefinition. The {ollowing term shall have ibe meaning
shown herein.

GRAY WATER. Waste discharged from lavatories, bathtubs,
showers, clothes washers and laundry trays.

C101.3 Permits. Permits sholl be required o accordance with
Section 106

C161.4 Instaflation. In addition wo the provisions of Section
ClU1. systems for flushing of water closets and urinals shall
comply with Section C102 and systems for subsurface land-
scape ivigation shall comply with Section CHA. Excem as
provided for in Appendix C. all systenys shall comply with éhe
provisions of the Internationad Plumibing Code.

C101.5 Muterinls. Above-ground drain, waste and vent piping
for gray water systems shall conform 10 one of the standards
histed in Table 7021, Gray water underground building dratn-
age and vent pipe shall conform to one of the standards listed in
Table 702.2.

C101.6 Tests, Drain, wasee and vent piping for gray water sys-
tems shatl be tested in accordance with Section 312,

C101.7 Inspections, Gray water systems shall he inspected in
acenrdance with Section 107,

C101.8 Potable water connections. Only connecrions in
accordance with Section CHO2.3 shall be made between a gray
waler eeyeling system and a potable water system.

C101.9 Waste water connections, Gray water recyeling sys-
1ems shall recetve only the waste dischage of bathtubs, show-
ers, lavatories, clothes washers or laundry trays.
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CLBL 16 Collection reservoir. Gray witer shatl be collected m
an approved reservolr constructed of durable, nonabsorbemnt
and corrosion-resistant nuenials, The reservoir shall be a
closed and gas-Uight vessel. Access openings shall be provided
o allow inspection and cleaning of the reservoir interior,

C101L11 Filtration. Gray water entering the reservoir shall
pass through an approved filter such as a medin, sand or
distomaceouns earth filter.

CHILELL Reguired valve. A fullopen vabve shall be
mstalled downstream of the last fixture conneclion to the
gray water discharge pipe before entering the required fler.

C161.12 Overflow. The collection reservoir shall be equipped
with an overflow pipe having the same or Farger dismeter as the
influent pipe for the gray water The overilow pipe shall be
indirectly connected to the sanftary drainage sysiem.

CIL13 Drain. A drain shall be Focared at the lowest point of
the collection reservolr and shall be indirectly connected to the
sanitary drainage systemn. The drain shaH be the same diameter
as the overflow pipe required in Section C101.12.

C141.14 Vent required. The reservoir shall be provided witha
vent sized in accordance with Chapter$ and based on the diarn-
eter of the reservoir infloent pipe.

SECTION C102
SYSTEMS FOR FLUSHING WATER
CLOSETS AND URINALS

C182.1 Collection reserveoin The holding capacity of the res-
ervorr shall be a minkmum of twice the volume of waler
reguired to meet the daily flushing requirements of the fixtures
supplied with geay water, but not less than 30 gatlons (189 L.
The reserveir shall be sized to limit the retention time of gray
wider to 1 maximum of 72 hours,

C182.2 Disinfection, Gray water shall be disinfecied by an
approved method that emiploys one or more disinfectants such
as chlonne. indine or ozone,

CHE2.3 Makeup water. Potable water shall be sepplied as a
sotree of makeup witer for the gray water system. The potable
winter supply shall be protecied against backilow i accordance
with Section 608, There shall he o full-open valve located on
the makenp water supply line to the collection reservoir,

C102.4 Coloring. The gray water shall be dyed blue or green
with a food prade vegetable dye before such water is supplied
to the fixmres.

CH102.5 Materials. Disteibution piping shall conform o one of
the standards listed in Table 605.4.
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APPENDIX C

C102.6 Hdendification. Distribution piping and reservoirs shall
be identified as containing nonpotable water. Piping identificn-
tion shall be in accordance with Section 8088,

SECTION C103
SUBSURFACE LANDSCAPE [RRIGATION SYSTEMS

103.1 Collection reservoin Reservoirs shall be sized 1o limit
the retention time of gray water w a maxirmoum of 24 hours,

C103,1.1 ldentification. The rescrvoir shall be identified as
containing nonpotable water,

U103.2 Valves reguired. A check valve anid a full-open valve
focated on the discharge side of the check valve shall be
instaled on the effluent pipe of the collection reservoir.

Ci03,3 Makeup water. Makeup water shall not be required
for subsusface landscape irvigation systems. Where makeup
water is provided, the instaliation shal! be in sccordance with
Section C102.3,

C1034 Disinfection. Disinfection shall not be required for
gray water used for subsurface landseape irrigation systems.
C12.5 Coloring, Gray waler used for subswiface landscape
irngation systems shall not be required o be dyed.

C103.6 Estimating gray water discharge. The system shalt
be sized in accordance wigh the gallons-pec-day-per-occupant
aumber hased on the 1ype of fixtures connected to the gray
water system. The discharge shall be caleulated by the follow-
ing cguation:

C=AxB
A = Number of occupants:

Residential-Numnber of occupants shadl be determined
by the actual number of oceupanis, but pot less than two
oocupants for one bedrooin and ene occupant foreach
additional bedroom.

Commercial-Number of occupants shall be deter-
mwaned by the Inrernanional Buddmg Code®,

B = Estimared Tlow demands Yor cach occupant:

Residential-25 gallens per day (94,6 ipd) per occupant
for showers, bathtubs and tavatories and 135 gallons per
day (56.7 Ipdi per occupant for clothes washers or laon-
dry trays.

Commercial-Based on fype of fixture or waler nse
records mipus the discharge of Nixtures other than those
discharging gray water.

¢ = Estimanesd groy warer discharge based on the tonal miny-
ber of occupants.

C163.7 Percelation tests, The penncability of the soil in the
proposed absorption system shall be desermined by percolmtion
tesis or permeability evaluation.

C103.7.1 Percolidion tests and procedures. At feast three
percolation 1ests in each system wrea shall be conducted.
The holes shali be spaced uniformly in relation to the bot-
tom depth of the proposed absorption system. Mow perco-
Latien tests shall be made where mecessary. depending on
system design.
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C103.7.1.1 Percolation test Iole. The test hole shall be
dug or bored. The test hole shall have verticat sides and a
horizontal dimension of 4 Inches to 8 inches (102 min to
2003 mmi. The boow and sides of the hoke shall be
scraiched with a sharp-pointed instrnnent 10 expose the
natural soil. All lonse material shall be removed from the
hede and the botiom shall be coverad with 2 inches (31
mm} of gravel vr coarse sand.

C103.7.1,2 Test procedure, sandy soils, The hole shall
be filled with clear waier to a minimum of 12inches (305
mmj} above the botiom of the hole for tests in sandy sails,
The time for this anount of water i seep away shall be
deternuined, and this provedure shall be repeuted if the
water from the second filling of the hole seeps oway n 18
minutes or less. The west shall proceed as follows: Water
shall be added 10 a point notimore than 6 inches (152 ram}
above the grave] or conrse sand. Thereupon, from a fixed
reference poinl, water fevels shall be measured at
10-minuie intervals for a period of | bour. Where 6
inches {152 mm) of water sceps awzy in less than {0 min-
utes, a shorter interval between measurements shatl be
used, but in no case shall the water degxh exceed 6 inches
(152 mmy Where 6 inches (152 mim) of water seeps
away In less than 2 minutes, the test shall be stopped and
a rate of less than 3 menutes per inch (7.2 sfimm) shadl be
reporied, The final water level drop shall be used to cal-
cubnle the percolation rate. Soils not meeting the above
requirements shall be lesied in accordance with Section
Cl37.1.3

C163.7.1.3 Test procedury, other soils. The hole shall
be fitled with clear water, and 1 minimum water depth of
12 inches (305 mm) shall be maintained above the bot-
tam of the hole for a 4-hour period by refilling whenever
necessary of by use of an auwmatic siphon, Water
remaining in the hole after 4 hours shald not be removed,
Thereafter, the soil shalt be allowed to swell not {ess than
16 hours or more than 30 hours, Iinmediately after the
soil wwelling period, the measurements for determining
the percolation rate shatl be nvde as follows: Any soil
sloughed into the hole shalt be remioved and the water
leve] shall be adjusted 10 6 inches (132 mm) above the
gravel o coarse sand. Thereupon, from a fixed reference
peint, the water bevel shall be neasured at 30-munuee
inervals Tor a perioel of 4 hours, unless two siccessive
water level drops do not vary by more than 0.62 inch
(159 nun). At keast three water Yevel drops shall be
observed and recorded. The hole shall be filled with elear
water b a point not more than 6 inches {152 mm) above
the gravel or coarse sand whenever it becomes nearly
ermpty. Adjusoments of the water kevel shall nol be made
during the three measwrement perjods excopt 1o the Jim-
its of the last measured water tevel drop, Whes the first &
inches (152 mun) of water seeps wway in less than 30 min-
aies, the time interval between measuroments shall be (0
minates wixd the test sun for | hour, The water depth shall
el exceed 5 inches (127 mm) al any thme duning the
measurement period. The drop that oocurs during the
finat measurement period shall be used incalculating the
percolation rate,
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C103.7.14 Mechanical test equipment. Mechanical
percolation test equipmant shadf be of an approved type.

CH¢3.7.2 Permeability evaluation. Soil shall be evaluated
for estimated percolation based on structure and 1exture in
accordance with accepred seil evalnation praciices. Borings
shall be made in accordance with Section C103.7.1 for eval-
uating the soil.

’183.8 Subsurface landscape irrigation site location. The
surface grade of all soll absorption svstems shall he localed ata
point lower than the surface grade of any water well or reses-
voir on the same or adjoining properiy. Where this s nogt possi-
ble, the site shall be locared so surfuce water drainage from the
site 15 ot directed wward a well or reservoir. The soil abserp-
tion systern shall be located with a minimom horizontal dis-
tance between various elements as tdicated in Table CLO3.8.
Private sewage disposal systems in compacted areas, sach as
parking Iols ind driveways, are prohibited. Surface water shall
be diverted away from any soil absorption site on the same or
neighboring lots,

TABLE C103.8
LOCATION OF GRAY WATER SYSTEM

MINIMUK HORIZOHTAL DISTANCE
HRIGATION
ROLDING TANK DISPOSAL FIELD
ELEMENT {faet) tleat)
Budddmps 5 2
Property line adjoining P 5
Prvike property - "
Water wells it 100
Strewns and lakes ot Stk
Seepage pils 5 i
Septic tks {1 5
Waler service 3 A
Public water main Ik 16

For 8E 1 ford = 4.8 nun.

C103.9 Installation. Absorption systems shall be installed in
accordance with Sections C103.9.1 through C103.9.3 w pro-

vide landscape Irngation without surfacing of gray water.

C163.9.1 Absorption area. The iotal absorption area
required shall be computed from the estimated dotly gray
water discharge and the design-loading rate based on the
percodanon rate for the site. The required absorption area
equals the estimated gray water discharge divided by the
desien-loading rste Brom Table CHO3.9.1.

APPENDIX C

CHI3D.2 Sevpage trench excavations. Seepage wench
excavauons shall be a minimum of | foot (304 mm)to a
maximum of 5 feet (1524 mm) wide. Trench excavations
shall be spaced a minumum of 2 feet (610 mm} apart. The
soil absorption area of 4 seepage trench shall be computed
by using the hettom of the trench area (width) multiptied by
the length of pipe. Individual seepage trenches shall be a
maximus of 100 feet {30 480 rom) m developed length.

CH3.9.3 Seepage bed excavations. Secpuge bed excava-
tiens shalt be aminimumof 3 feet {1524 mm) wide and have
more than one distribution pipe. The absorption area of a
seepuge bed shall be computed by using the bottom of the
trench area. Distribution piping i 2 seepage bed shall be
uniformby spaced a maximum of 5 feet (1324 mm} and a
mimmum of 3 feet (914 mm) apart. and a maximum of 3 feet

(913 mum) and aaminimem of 1 foot {305 aun) from the side-
widl or headwall.

CHI3.9.4 Excavation and construction. The bottom of a
trench or bed excavaiion shatl be level. Seepage trenches or
beds shall not be excavated where the soil is so wet that such
material rolled between the hands forms a soil wire, All
smeared or compacted soil sorfaces in the sidewalls or bot-
tom of seepage trench or bed excavations shall be scarified
10 the depth of smearing or compaction and the loose mate-
rial removed. Where min falls on an open excavation, the
soi shall be left umil seffictently dry so a soi wire will not
form when soil from the excavation bottony is rolled
between the hands. The bottom area shall then be scarified
and toose matetial removed.

CHIA0E Apgregate and backfill. A minimum of 6 inches
of aggregate canging i sive from Y210 2L inches (12.7 mm
10 64 mrm 3 shal be laid into the trench below the distribution
piping elevation. The ageregate shall be evendy distributed a
minimum of 2 inches (31 mm) over the top of the distribu-
ton pipe. The aggregate shall be covered with approvied
synthetic materials or & inches (229 mm} of vacompacted
marsh hay or straw. Building paper shill niet be used vo cover
the aggregate. A minimum of 9 inches (220 mmy of soil
backfill shall be provided shove the covering.

C103.16 Distribution piping, Distribution piping shall be not
less than 3 inches (76 mm) n diameter. Materials shall comply
with Table CEO3. 1. The top of the distributien pipe shall be
a0t tess than 8 inches €203 oun) below the original surface. The
slope of the disinbution pipes shall be a minimom of 2 inches
{31 nun) snd a maximwm of 4 inches {102 mim) per 100 feet (30
480 mmi.

TABLE C 103.91 TABLE C103.10
DESIGN LOADING RATE DISTRIBUTION PIPE
PERCOLATION RATE DESIGN LOADKNG FACTOR MATERIAL STANDARD
Irios par Inch) i fool
dm per Inoh) {galions por squars oot per 22)) Paiyethylene (PE) plastic pipe ASTM F 403
03 b bess than 10 1.2 - ) - -
Potyviny chioride {PVC) plastic pipe ASIM D 2729
1) 10 tess than M L8 Potvvinyl choride (PVC) plaste pi
: obyvinyl chloride (PVC plastie pipe )
30 10 less thon 45 07 with pipe stiffiiess of PS 35 and P§ 30 ASTMF 1458
45 0 B0 {4

For Sk 1 migute ger inch = min/25.4 mm,
| gallon per square foot = 40.7 Lim®.
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CI83.11 Joints. Joints in distribution pipe shatf be made in
acenrdance with Section 703 of this code.
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