333-061-0050
Construction Standards
General:

(1)

(@)

(b)

(©)

(d)

(€)

(f)

(9)

(h)

These standards shall apply to the constmuctionew public water
systems and to major additions or modificationsxisting public
water systems and are intended to assure thayshens facilities,
when constructed, will be free of public healthdrais and will be
capable of producing water which consistently coegvith the
maximum contaminant levels;
Public water systems which may not complyyfwith these
construction standards, shall be allowed to coetinuoperation and
shall not be required to undertake alterationsistiag facilities,
unless the standard is listed as a significantokfcy as prescribed in
OAR 333-061-0076(4), is a condition identified adediciency
specified in OAR 333-061-0076(8) and that creatpaldic health
hazard, or if maximum contaminant levels are beixgeeded.
Existing facilities are:
(A) Facilities at public water systems construatedhstalled prior
to August 21, 1981; and
(B) Facilities at public water systems which h&een in continual
use in or as a public water system and not inoper&ir more
than 1 year.
Non-public water systems that are convertgoutaic water systems
shall be modified as necessary to conform to tgairements of this
rule.
Facilities at public water systems shall bsigieed and constructed in
a manner such that contamination will be effectivecluded, and
the structures and piping will be capable of saf@hpstanding
external and internal forces acting upon them;
Only materials designed for potable wateriserand meeting
National Sanitation Foundation Standard 61, Se@&ietrinking
Water System Components -- Health Effects (Rev&satember,
1994) or equivalent shall be used in those elenwdritse water
system which are in contact with potable water;
New tanks, pumps, equipment, pipe valves dtidds shall be used
in the construction of new public water systemsjomadditions or
major modifications to existing water systems. Dipartment may
permit the use of used items when it can be demaiestthat they
have been renovated and are suitable for use ilcpuater systems;
Prior to construction of new facilities, thater supplier shall submit
plans to the Department for approval as specificAR 333-061-
0060(1)(a).
Construction may deviate from the requiremenhtis section
provided that documentation is submitted, to thesfsection of the



Department, that the deviation is equal to or Sopéo the
requirements of this section as specified in OAR-881-0055
(variances from construction standards).

(i) A public water system or other Responsible Etg@ment Authority
using groundwater, or groundwater under the dirdlttence of
surface water, derived from springs, confined aramfined wells that
wish to have a state certified wellhead protecpioogram shall
comply with the requirements as specified in OAR-881-0057,
0060, and 0065, as well as 340-040-0140 through.02aditional
technical information is available in the OregonlW&ad Protection
Guidance Manual.

()  All new groundwater sources are subject tosideration for potential
direct influence of surface water as prescribeQAR 333-061-

0032(7).
(2) Groundwater:
(@) Wells:

(A) For the purpose of this rule, wells are defirzes holes or other
excavations that are drilled, dug or otherwise troieted for
the purpose of capturing groundwater or groundwater
hydraulic connection with surface water as a soafqaublic
drinking water.

(B) The area within 100 feet of the well shalldvened by the
water supplier, or a perpetual restrictive easersieall be
obtained by the water supplier for all land (witle &xception
of public rights-of-way) within 100 feet of the vieThe
easement shall be recorded with the county in wtiielwell is
located and with the recorded deed to the propArtertified
true copy shall be filed with the Department;

(C) Not withstanding paragraph (2)(a)(A) of thiger, wells located
on land owned by a public entity, (Federal, St@mynty,
Municipality) which is not the water supplier, arpet issued
by the public entity to the water supplier shaffise in lieu of
an easement. Said permit shall state that no egisti potential
public health hazard shall be permitted within aimum of
100 feet of a well site;

(D) Public or private roadways may be allowed withOO feet of a
confined well, provided the well is protected ag&in
contamination from surface runoff or hazardousitigwhich
may be spilled on the roadway and is protected from
unauthorized access;

(E) The following sanitary hazards are not allowethin 100 feet
of a well which serves a public water system uniegised by
the Department: any existing or proposed pit prauhsurface
sewage disposal drain field; cesspool; solid wdsteosal site;



(F)

(G)

(H)

(1)

()

pressure sewer line; buried fuel storage tank; ahyard,
feedlot or animal waste storage; untreated stortemaa gray
water disposal; chemical (including solvents, mad#is and
fertilizers) storage, usage or application; fuahsfer or
storage; mineral resource extraction, vehicle achimeery
maintenance or long term storage; junk/auto/sceag;y
cemetery; unapproved well; well that has not baepegrly
abandoned or of unknown or suspect constructiamcgoof
pathogenic organisms or any other similar publitihe
hazards. No gravity sewer line or septic tank shalpermitted
within 50 feet of a well which serves a public watgstem.
Clearances greater than indicated above shalldedad when
it is determined by the Department that the aquésrsitivity
and degree of hazard require a greater degreetHqbion.
Above-ground fuel storage tanks provided for emecgeavater
pumping equipment may be exempted from this remerd by
the Department provided that a secondary contaihBystem
is in place that will accommodate 125% of the taek
storage;

Except as in paragraph (2)(a)(A) and (2)(aE&his rule, in
those areas served by community gravity sanitamess the
area of ownership or control may be reduced tceg@ f

Wells shall not be located at sites whichne to flooding.
In cases where the site is subject to flooding atfea around
the well shall be mounded, and the top of the weing shall
be extended at least 2 feet above the anticip&@dy/éar (1%)
flood level;

Except as otherwise provided herein, welldlsfeconstructed
in accordance with the general standards for thetoaction
and maintenance of water wells in Oregon as ptasagrin
OAR Chapter 690, Departments 200 through 220;

Wells as defined in paragraph (2)(a)(A) okthule that are less
than 12 feet in depth must be constructed so bhe tased and
sealed from the surface to a minimum of three dbetve the
bottom of the well. The casing may consist of ceteior metal
culvert pipe or other pre-approved materials. Téwd shall be
watertight, be a minimum of four inches in thicke@esd may
consist of cement, bentonite or concrete (see ebacr
requirements prescribed in OAR 690-210-315). The
construction and placement of these wells must ¢pmiph all
requirements of this rule.

Before a well is placed into operation asgberce of supply at
a public water system, laboratory reports as reguiy OAR
rule 333-061-0036 shall be submitted by the waippber;



(K)

(L)

Water obtained from wells which exceed the mmaMm
contaminant levels shall be treated as outlineseation (4) of
this rule;

The pump installation, piping arrangementfeot
appurtenances, and well house details at wellshwdecve as
the source of supply for a public water systeml|l sheet the
following requirements:

()

(i)

(iii)
(iv)

(V)

(vi)
(vii)

The line shaft bearings of turbine pumps shallwater-
lubricated, except that bearings lubricated with-tmxic
approved food-grade lubricants may be permitted in
wells where water-lubricated bearings are not f@asi
due to depth to the water;

Where turbine pumps are installed, the tophaf casing
shall be sealed into the pump motor. Where subbiersi
pumps are installed, the top of the casing shall be
provided with a watertight sanitary seal;

A casing vent shall be provided and shalffitied with a
screened return bend,

Provisions shall be made for determining depth to
water surface in the well under pumping and static
conditions;

A sampling tap shall be provided on the pungeidarge
line;

Piping arrangements shall include provisitors
pumping the total flow from the well to waste;

A method of determining the total outputexch well
shall be provided. This requirement may be waiwed b
the Department at confined wells which serve as the
source of supply for Transient Non-Community water
systems;

(viii) A reinforced concrete slab shall be pousgdund the

(ix)
(x)
(xi)

well casing at ground surface. The slab shall bpesd to
drain away from the casing;

The ground surface around the well slab shalgraded
so that drainage is away from the well;

The top of the well casing shall extend astel? inches
above the concrete slab;

Provisions shall be made for protecting puroptrols
and other above-ground appurtenances at the wadl. he
Where a wellhouse is installed for this purposshidill
meet applicable building codes and shall be inedlat
heated and provided with lights, except that wileee
wellhouse consists of a small removable box-like



(b)

(M)

(N)

(O)

structure the requirement for lights may be waikbgdhe
Department;

(xii) The wellhouse shall be constructed so thatwell pump
can be removed.

(xiii) Wells equipped with pitless adaptors ortsrare not
required to meet the requirements of paragraphsijl.)
(viii) and (xii) of this subsection.

The area in the vicinity of a well, particulathe area uphill or

upstream, shall be surveyed by the water supmidetermine

the location and nature of any existing or potémmidlic health

hazards;

The requirements with respect to land owngrstiearances

from public health hazards, and protection agdiastling for

wells in an unconfined aquifer shall be the sammore

restrictive than those prescribed for wells in coed aquifers,

as determined by the Department.

Before a well is placed into operation asgberce of supply

for a public water system, the following documesttall be

submitted by the water supplier:

()  Reports on pumping tests for yield and drawddar
unconfined wells;

(i)  Reports of laboratory analyses on contamigamthe
water as required by OAR 333-061-0036;

(i) Performance data on the pumps and otherpygent;

(iv) Proposals for disinfection as required bytsec(5) of
this rule, if applicable.

(v) Reports on determination of potential diredtuence by
surface water into groundwater source as prescitbed
section (3) of this rule.

Springs:

(A)

In addition to those requirements under sutise¢2)(a) of this
rule, construction of spring supplies shall meetfthilowing
requirements:

()  Anintercepting ditch shall be provided abdkie spring
to effectively divert surface water;

(i) A fence shall be installed around the spranga unless
other provisions are made to effectively prevecteas
by animals and unauthorized persons;

(i)  The springbox shall be constructed of comerar other
impervious durable material and shall be instadledhat
surface water is excluded,;

(iv) The springbox shall be provided with a scieskn
overflow which discharges to daylight, an outlgiepi
provided with a shutoff valve, a bottom drain, aoess



manhole with a tightly fitting cover, and a curlpand
the manhole.

(v)  Spring collection facilities that meet the idéfon of
well in paragraph (2)(a)(A) of this rule must cognplith
construction requirements specified in paragraptajd)

of this rule.
(B) Reports on flow tests shall be provided t@kksh the yield of
springs.
(3) Surface water and groundwater under diredasarwater influence source

facilities:

(@) In selecting a site for an infiltration galteor for a direct intake from
a stream, lake, or impounding reservoir, considanaghall be given
to land use in the watershed. A sanitary survehefwvatershed shall
be made by the water supplier to evaluate natmchaan-made
factors which may affect water quality and investigns shall also be
made of seasonal variations in water quality arghtjty. A report
giving the results of this survey shall be subrdifi@ review and
approval by the Department.

(b) A determination shall be made as to the statwgater rights, and this
information shall be submitted to the Departmentéview.

(c) Impounding reservoirs shall be designed amdiracted so that they
include the following features:

(A) The capacity shall be sufficient to meet potgel demands
during drought conditions;

(B) Outlet piping shall be arranged so that wasar be withdrawn
from various depths;

(C) Facilities shall be provided for releasing esidable water.

(d) Direct intake structures shall be designed@nbtructed so that they
include the following features:

(A) Screens shall be provided to prevent fishvésaand debris
from entering the system;

(B) Provisions shall be made for cleaning the esase or self-
cleaning screens shall be installed,;

(C) Motors and electrical controls shall be lodaabove flood
level,

(D) Provisions shall be made to restrict swimmangl boating in
the vicinity of the intake;

(E) Valves or sluice gates shall be installechatihtake to provide
for the exclusion of undesirable water when reqlire

(4) Water treatment facilities (other than disatien):

(a) General

(A) Water treatment facilities shall be capableuadiducing water
which consistently does not exceed maximum contantin
levels. The type of treatment shall depend on dlnewater



(b)

(B)

(©)

(D)

guality. The Department shall make determinatidrtseatment
capabilities based upon recommendations in the WSBNTR
Guidance Manual.

Investigations shall be undertaken by the waitgplier prior to
the selection or installation of treatment faci#tito determine
the physical, chemical and microbiological charastes of the
raw water as appropriate. These investigations sithlide a
determination of the seasonal variations in watedity, as
well as a survey to identify potential sourcesaitamination
which may affect the quality of the raw water.

Water obtained from wells constructed in comfance with the
requirements of these rules and which is foundmekceed
the maximum contaminant levels, may be used without
treatment at public water systems;

Laboratory equipment shall be provided so thatwater
supplier can perform analyses necessary to moandrcontrol
the treatment processes.

Best Available Technology

(A)

(B)

(©)

(D)

Pilot studies or other supporting data shallised to

demonstrate the effectiveness of any treatmentadetther

than that defined as best available technologgt Bilidy

protocol shall be approved beforehand by the Depnt.

When point-of-use (POU) or point-of-entry (POE) ideg are

used for compliance, programs to ensure properieny

operation, maintenance, and monitoring shall beigeal by

the water system to ensure adequate performance.

The Department identifies the following as test available

technology, treatment techniques, or other meaatade for

achieving compliance with the maximum contaminaels

for volatile organic chemicals:

(i)  Central treatment using packed tower aerdiorall
these chemicals.

(i)  Central treatment using granular activaterboa for all
these chemicals except vinyl chloride.

The Department identifies the following as best available

technology, treatment techniques or other meansrgiy

available for achieving compliance with the Maximum

Contaminant Level for fluoride.

(i)  Activated alumina absorption, centrally apglie

(i) Reverse osmosis, centrally applied.

The Department identifies the following as test available

technology, treatment techniques, or other meaatade for

achieving compliance with the maximum contaminamel for

total coliforms.



(E)

(F)

(i)  Protection of wells from contamination by dolims by
appropriate placement and construction;

(i)  Maintenance of a disinfectant residual throogtthe
distribution system;

(i)  Proper maintenance of the distribution syst@cluding
appropriate pipe replacement and repair procedmais)
flushing programs, proper operation and maintenance
storage tanks and reservoirs, and maintaining amim
pressure of 20 psi at all service connections.

(iv) Filtration treatment and/or disinfection afrface water
or groundwater under the direct influence of swefac
water, or disinfection of groundwater using strong
oxidants such as chlorine, chlorine dioxide, ormezand

(v) For systems using groundwater, compliance iéh
requirements of a Department-approved wellhead
protection program.

The Department identifies the following as best available

technology, treatment techniques, or other meaatade for

achieving compliance with the maximum contaminaels
for organic chemicals.

()  Central treatment using packed tower aerdton
Dibromochloropropane, Ethylene Dibromide,
Hexachlorocyclopentadiene and Di(2-ethylhexyl)atbpa

(i)  Central treatment using granular activaterboa for all
these chemicals except Trihalomethanes and Glyphosa

(i)  Central treatment using oxidation (chloriiat or
ozonation) for Glyphosate.

The Department identifies the following as best available

technology, treatment techniques, or other meaatade for

achieving compliance with the maximum contaminasels
for inorganic chemicals. Preoxidation may be respliio

convert Arsenic Il to Arsenic V.

(i)  Central treatment using coagulation/filtratifmm systems
with 500 or more service connections for Antimony,
Arsenic V (for systems with populations 501-10,000)
Asbestos, Beryllium, Cadmium, Chromium, Mercury
(influent concentratior 10ug/L), and Selenium
(Selenium IV only).

(i)  Central treatment using direct and diatonfiiteation for
Asbestos.

(i) Central treatment using granular activatedoca for
Mercury.



(G)

(iv)

(V)

(vi)

(vii)

Central treatment using activated aluminaAosenic V
(for systems with populations 10,000 or less), Bamn,
Selenium and Thallium.

Central treatment using ion exchange for Ais&h(for
systems with populations 10,000 or less), Barium,
Beryllium, Cadmium, Chromium, Cyanide, Nickel,
Nitrate, Nitrite and Thallium.

Central treatment using lime softening fostgms with
500 or more service connections for Arsenic V (for
systems with populations of 501-10,000), Barium,
Beryllium, Cadmium, Chromium (Chromium Il only),
Mercury (influent concentration 10ug/L), Nickel and
Selenium.

Central treatment using reverse osmosisMioiimony,
Arsenic V (for systems with populations of 501-110}
Barium, Beryllium, Cadmium, Chromium, Cyanide,
Mercury (influent concentration 10ug/L), Nickel,
Nitrate, Nitrite, and Selenium.

(viii) Central treatment using corrosion control Asbestos

(ix)

(x)
(xi)

(xii)

and Lead and Copper.

Central treatment using electrodialysis fasé@nic V (for
systems with populations of 501-10,000), Barium,
Nitrate, and Selenium.

Central treatment using alkaline chlorinat{phi>8.5)
for Cyanide.

Central treatment using coagulation-assisted
microfiltration for Arsenic V (for systems with
populations 501-10,000).

Central treatment using oxidation/filtratidor Arsenic V
(to obtain high removals, iron to Arsenic ratio s at
least 20:1).

(xiii) Point-of-use treatment using activated aloenfor

(xiv)

Arsenic V (for systems with populations 10,000as4d).
Point-of-use treatment using reverse osmfmsig\rsenic
V (for systems with populations 10,000 or less).

The Department identifies the following as best technology,
treatment techniques, or other means availabladbieving
compliance with the maximum contaminant levels for
disinfection byproducts:

(1)

For TTHM and HAAS, when monitoring in accordamn
with OAR 333-061-0036(4)(c): enhanced coagulation,
enhanced softening or GAC10, with chlorine as the
primary and residual disinfectant.



(i)  For bromate concentrations: control of ozoreatment
process to reduce production of bromate.

(i)  For chlorite concentrations: control of treant
processes to reduce disinfectant demand and carftrol
disinfection treatment processes to reduce didiafec
levels .

(iv) For TTHM and HAAS, for water systems thatidiect
their source wateasind monitor in accordance with OAR
333-061-0036(4)(d)enhanced coagulation or enhanced
softening plus GAC10; or nanofiltration with a moléar
weight cutoff less than or equal to 1000 Daltons; o
GAC20.

(v) For TTHMs and HAAS, for purchasing water sysge
with populations greater than or equal to 10,000 that
monitor in accordance with OAR 333-061-0036(4)(d)
improved distribution system and storage tank
management to reduce residence time, plus thefuse o
chloramines for disinfectant residual maintenaites
applies only to the disinfected water that purahgsi
water systems receive from a wholesale system.

(vi) For TTHMs and HAAG, for purchasing water syste
with populations less than 10,000 and that momitor
accordance with OAR 333-061-0036(4)(d): improved
distribution system and storage tank management to
reduce residence time. This applies only to the
disinfected water that purchasing water systemsivec
from a wholesale system.

(H) The Department identifies the following as test technology,
treatment techniques, or other means availabladbieving
compliance with the maximum residual disinfectavels:
Control of treatment processes to reduce disinfiéctamand
and control of disinfection treatment processa®duce
disinfectant levels.

()  The Department identifies the following as thest available
technology, treatment techniques, or other meaatade for
achieving compliance with the MCLs for radionuckde
(i)  Central treatment using ion exchange for coradi

radium-226/228, beta particle/photon activity and
uranium,

(i)  Central treatment using reverse osmosis fonlsined
radium-226/228, gross alpha particle activity, beta
particle/photon activity, and uranium (for systemith
populations 501-10,000).



(i) Central treatment using lime softening fanebined
radium-226/228, and uranium (for systems with
populations 501-10,000).

(iv) Central treatment using enhanced coagulatitmation
for uranium.

(v) Central treatment using activated aluminaui@nium
(for systems with populations of 10,000 or less).

(vi) Central treatment using greensand filtrationdombined
radium-226/228.

(vii) Central treatment using electrodialysis é@mbined
radium-226/228.

(viii) Central treatment using pre-formed hydrousnganese
oxide filtration for combined radium-226/228.

(ix) Central treatment using co-precipitation wirium for
combined radium-226/228.

(x) Point-of-use treatment using ion exchangectombined
radium-226/228, beta particle/photon activity, and
uranium.

(xi) Point-of use treatment using reverse osmiasis
combined radium-226/228, gross alpha particle agtiv
beta particle/ photon activity, and uranium (fosteyns
with populations of 10,000 or less).

(c) Filtration of Surface Water Sources and Grouster Sources Under
the Direct Influence of Surface Water

(A)

(B)

All water systems using surface water or giwater sources
under the direct influence of surface water thintdameet the
criteria for avoiding filtration prescribed in OAB3-061-
0032(2) and (3) must meet all requirements ofghlssection
for installing filtration treatment.

There are four standard filtration methodsivamntional
filtration, direct filtration, slow sand, and diaaceous earth.
Other filtration technologies are only acceptabléeir
efficiency at removing target organisms and contamis can
be demonstrated to be equal to or more efficieam these. The
assumed log removals credited to filtratiorGoérdia lamblia
and viruses will be based on recommendations itUBEPA
SWTR Guidance Manual. In all cases, filtration @sses must
be designed and operated to achieve at least@ 1@ihooval of
Giardialamblia. For membrane filtration, removal credits shall
be verified by a challenge study according to paaaigs
(4)(c)(H) and (1) of this rule. Bag and Cartridgér&tion must
have removal credits demonstrated in a challengkyst
according to paragraph (4)(c)(L) of this rule. Tdoenbination
of filtration and disinfection must meet the inaation levels



(©)

(D)

(E)

(F)

(G)

(H)

prescribed in OAR 333-061-0032(1). Any water system
wishing to challenge the assumed log removal seditst
conduct demonstration studies based on the recodatiens
in the USEPA SWTR Guidance Manual and have theystud
protocol approved by the Department.

Pilot studies shall be conducted by the wsitgaplier to
demonstrate the effectiveness of any filtrationhodtother
than conventional filtration. Pilot study protoabiall be
approved in advance by the Department. Resultseopilot
study shall be submitted to the Department forenenvand
approval.

Regardless of the filtration method used,wia¢er system must
achieve a minimum of 0.5-log reduction@ifardia lamblia and
a 1.0-log reduction of viruses from disinfectionrad after
filtration treatment.

All filtration systems shall be designed apei@ted so as to
meet the requirements prescribed in OAR 333-0622(0)3and
(5). Design of the filtration system must be in fxiag with
accepted standard engineering references acknosddugthe
Department such as the Great Lakes Upper MissisRippr
"Recommended Standards for Water Works" technegadnts
by the International Reference Center for Commuwiter
Supply and Sanitation, or publications from the Wadtealth
Organization. A list of additional references isdable from
the Department upon request.

Systems using conventional or direct filtratibat employ
multiple filters shall be designed such that tuitlyid
measurements are monitored for each filter indegeithglof the
other filter(s). Each filter shall have a provisimndischarge
effluent water as waste.

Additional requirements for membrane filtratidccach
membrane filter system must have a particle cowontéser
turbidimeter installed after filtration for contiaus integrity
monitoring. The operation and maintenance manuat mu
include a diagnosis and repair plan such that bilgyato
remove pathogens is not compromised.

Challenge Study criteria for Membrane Filtoati Water
systems receiv€ryptosporidium treatment credit for
membrane filtration, as defined in OAR 333-061-0023),
that meets the criteria of this paragraph. Thellef/&reatment
credit a water system receives is equal to theldoivthe values
determined in this paragraph.



(1)

(1)

(i)

The removal efficiency demonstrated duringligmge
testing conducted under the conditions in accorglanc
with paragraph (4)(c)(l) of this rule.

The maximum removal efficiency that can beified
through direct integrity testing of the membraredtion
process under the conditions prescribed by paragrap
(4)(c)(J) of this rule.

Challenge Testing. The membrane filter usedheywater
system must undergo challenge testing to evaleateval
efficiency, and results of the challenge testingte reported
to the Department. Challenge testing must be cdeduc
according to the criteria specified in this paragraNater
systems may use data from challenge testing coadyxtor to
June 1, 2009 if the prior testing was consistett Wie criteria
specified in this paragraph.

(1)

(i)

(i)

(iv)

Challenge testing must be conducted on adcdile
membrane module, identical in material and constrac
to the membrane modules used in the water system's
treatment facility, or a smaller-scale membrane mhad
identical in material and similar in constructi@nthe
full-scale module. A module is defined as the sesll
component of a membrane unit in which a specific
membrane surface area is housed in a device with a
filtrate outlet structure.

Challenge testing must be conducted using
Cryptosporidium oocysts or a surrogate that is removed
no more efficiently thai@ryptosporidium oocysts.
Cryptosporidium or the surrogate used during challenge
testing is referred to as the challenge particulkte
concentration of the challenge particulate, in dbth

feed and filtrate water, must be determined using a
method capable of discretely quantifying the specif
challenge particulate used in the test; gross measnts
such as turbidity may not be used.

The maximum feed water concentration that ba used
during a challenge test is based on the detedtrahdf
the challenge particulate in the filtrate and nhest
determined according to the following equation:
Maximum Feed Concentration = 3.16 ¥ ¥(Filtrate
Detection Limit)

Challenge testing must be conducted accortbng
representative hydraulic conditions at the maximum
design flux and maximum design process recovery
specified by the manufacturer for the membrane neodu



(v)

(Vi)

(vii)

(viii)

Flux is defined as the throughput of a pressuneedri
membrane process expressed as flow per unit of
membrane area. Recovery is defined as the volumetri
percent of feed water that is converted to filtiater the
course of an operating cycle uninterrupted by esssuth
as chemical cleaning or a solids removal process (i
backwashing).

Removal efficiency of a membrane module m&st b
calculated from the challenge test results andesgad
as a log removal value according to the following
equation:

LRV = LOG10(Cf)x LOG10(Cp)

Where:

LRV = log removal value demonstrated during the challenge test;
Cf = the feed concentration measured during the challenge test;
and

Cp = thefiltrate concentration measured during the challenge test.
Equivalent units must be used for the feed and filtrate
concentrations. If the challenge particulate is not detected in the
filtrate, theterm Cp is set equal to the detection limit for the
purpose of calculating the LRV. An LRV must be calculated for
each membrane module evaluated during the challenge test.

The removal efficiency of a membrane filtratiprocess
demonstrated during challenge testing must be egpte
as a log removal value (LRVC-Test). If fewer th&h 2
modules are tested, then LRVC-Test is equal to the
lowest of the representative LRVs among the modules
tested. If 20 or more modules are tested, then LR¥&t
Is equal to the 10th percentile of the represardgdtRVs
among the modules tested. The percentile is defiged
(i/(n+1))where i is the rank of n individual dataipts
ordered lowest to highest. If necessary, the 10th
percentile may be calculated using linear interpmba
The challenge test must establish a qualdgtrol release
value (QCRYV) for a non-destructive performance tiest
demonstrates th@ryptosporidium removal capability of
the membrane filtration module. This performance te
must be applied to each production membrane module
used by the system that was not directly challeagid
in order to verifyCryptosporidium removal capability.
Production modules that do not meet the established
QCRYV are not eligible for the treatment credit
demonstrated during the challenge test.

If a previously tested membrane is modifieda manner
that could change the removal efficiency of the
membrane or the applicability of the non-destruetiv



Q)

performance test and associated QCRYV, additional
challenge testing to demonstrate the removal efiicy
of, and determine a new QCRYV for, the modified
membrane must be conducted and submitted to the
Department.

Direct integrity testing. Water systems mustduct direct
integrity testing in a manner that demonstratesnaoval
efficiency equal to or greater than the removatlitr@wvarded to
the membrane filtration process, and that meets the
requirements described in this paragraph. A dirgegrity test
Is defined as a physical test applied to a membuarten order
to identify and isolate integrity breaches (i.ea@ @r more leaks
that could result in contamination of the filtrate)

(1)

(ii)

(iii)

The direct integrity test must be independeafplied to
each membrane unit in service. A membrane unit is
defined as a group of membrane modules that share
common valving that allows the unit to be isolaftesn
the rest of the water system for the purpose efirity
testing or other maintenance.
The direct integrity method must have a resioh of 3
micrometers or less, where resolution is definethas
size of the smallest integrity breach that contesuo a
response from the direct integrity test.
The direct integrity test must have a sendiyi sufficient
to verify the log treatment credit awarded to the
membrane filtration process by the Department, eher
sensitivity is defined as the maximum log remo\alle
that can be reliably verified by a direct integidgt.
Sensitivity must be determined using the approach i
either paragraphs (4)(c)(J)(iii)(1) or (1) of thiale as
applicable to the type of direct integrity test gystem
uses.
()  For direct integrity tests that use an applied
pressure or vacuum, the direct integrity test
sensitivity must be calculated according to the

following equation:
LRVDIT = LOG10 (Qp /(VCF x Qbreach))
Where:
LRVDIT = the sensitivity of the direct integrity test;
Qp = total design filtrate flow from the membrane unit;
Qbreach = flow of water from an integrity breach associated with
the smallest integrity test response that can be reliably measured;
and
VCF = volumetric concentration factor. The volumetric
concentration factor isthe ratio of the suspended solids



(K)

concentration on the high pressure side of the membrane relative
to that in the feed water.

(I)  For direct integrity tests that use a partatel or
molecular marker, the direct integrity test
sensitivity must be calculated according to the

following equation:
LRVDIT = LOG10(Cf)-LOG10(Cp)
Where:
LRVDIT = the sensitivity of the direct integrity test;
Cf = the typical feed concentration of the marker used in the test;
and
Cp = thefiltrate concentration of the marker from an integral
membrane unit.

(iv) Water systems must establish a control limthw the
sensitivity limits of the direct integrity test thia
indicative of an integral membrane unit capable of
meeting the removal credit awarded by the Departmen

(v) If the result of a direct integrity test exdeghe control
limit established under paragraph (4)(c)(J)(ivjio$
rule, the water system must remove the membrarte uni
from service. Water systems must conduct a direct
integrity test to verify any repairs, and may ratthe
membrane unit to service only if the direct intggtest
is within the established control limit.

(vi) Water systems must conduct direct integrsting on
each membrane unit at a frequency of not lessdhaa
each day that the membrane unit is in operatioe. Th
Department may approve less frequent testing, based
demonstrated process reliability, the use of migltip
barriers effective foCryptosporidium, or reliable process
safeguards.

Indirect integrity monitoring. Water systemsish conduct

continuous indirect integrity monitoring on eachmiane unit

according to the criteria specified in this paragrandirect
integrity monitoring is defined as monitoring soaspect of
filtrate water quality that is indicative of themeval of
particulate matter. A water system that implemeotginuous
direct integrity testing of membrane units in aclaerce with
the criteria specified in paragraphs (4)(c)(J){rpugh (v) of
this rule is not subject to the requirements fartcmous

indirect integrity monitoring. Water systems mugsb it a

monthly report to the Department summarizing afitcaious

indirect integrity monitoring results triggeringrect integrity
testing and the corrective action that was takezach case.



(L)

(1)

(i)

(iii)
(iv)

Unless the Department approves an alternative
parameter, continuous indirect integrity monitormgst
include continuous filtrate turbidity monitoring.
Continuous monitoring must be conducted &keguency
of no less than once every 15 minutes.

Continuous monitoring must be separatelyawcted on
each membrane unit.

If indirect integrity monitoring includes thidity and the
filtrate turbidity readings are above 0.15 NTU #&or
period greater than 15 minutes (i.e., two conseelitb-
minute readings above 0.15 NTU), direct integrétsting
in accordance with paragraphs (4)(c)(J)(i) throgghof
this rule must immediately be performed on the
associated membrane unit.

If indirect integrity monitoring includes a partment-
approved alternative parameter and if the alteraati
parameter exceeds a Department-approved contriol [im
for a period greater than 15 minutes, direct intggr
testing in accordance with paragraphs (4)(c)(fhugh
(v) of this rule must immediately be performed ba t
associated membrane unit.

Challenge Study requirements for Bag and @hye Filtration.

()

(i)

(iii)

The Cryptosporidium treatment credit awarded to bag or
cartridge filters must be based on the removatiefficy
demonstrated during challenge testing that is coiedu
according to the criteria specified in this parairaA
factor of safety equal to 1-log for individual bag
cartridge filters and 0.5-log for bag or cartriddeers in
series must be applied to challenge testing regults
determine removal credit. Water systems may ussdtses
from challenge testing conducted prior to June0DYAf
the prior testing was consistent with the critspacified
in this paragraph.

Challenge testing must be performed on falide bag or
cartridge filters and the associated filter housing
pressure vessel, that are identical in material and
construction to the filters and housings the waystem
will use for removal ofCryptosporidium. Bag or
cartridge filters must be challenge tested in t#raes
configuration that the system will use, either as
individual filters or as a series configurationfiiers.
Challenge testing must be conducted using
Cryptosporidium or a surrogate that is removed no more
efficiently thanCryptosporidium. The microorganism or



(iv)

(V)

(Vi)

(vii)

surrogate used during challenge testing is refdoed
the challenge particulate. The concentration of the
challenge particulate must be determined usingtaade
capable of discreetly quantifying the specific
microorganism or surrogate used in the test; gross
measurements such as turbidity may not be used.
The maximum feed water concentration that loamused
during a challenge test must be based on the aetect
limit of the challenge particulate in the filtraies.,
filtrate detection limit) and must be calculatechgsthe
following equation:

Maximum Feed Concentration = 1 x*20(Filtrate
Detection Limit)

Challenge testing must be conducted at themax
design flow rate for the filter as specified by the
manufacturer.

Each filter evaluated must be tested for eatlan
sufficient to reach 100 percent of the terminakptee
drop, which establishes the maximum pressure drop
under which the filter may be used to comply with t
requirements of this paragraph.

Removal efficiency of a filter must be dat@ned from
the results of the challenge test and expresstinms of

log removal values using the following equation:
LRV = LOG10(Cf)-LOG10(Cp)

Where:

LRV = log removal value demonstrated during challenge testing;
Cf = the feed concentration measured during the challenge test;
and

Cp = thefiltrate concentration measured during the challenge test.
In applying this equation, the same units must be used for the feed
and filtrate concentrations. If the challenge particulate is not
detected in the filtrate, then the term Cp must be set equal to the
detection limit.

(viii) Each filter tested must be challenged witie challenge

particulate during three periods over the filtrataycle:
within two hours of start-up of a new filter; whtre
pressure drop is between 45 and 55 percent of the
terminal pressure drop; and at the end of the @ftér

the pressure drop has reached 100 percent ofrthentd
pressure drop. An LRV must be calculated for edch o
these challenge periods for each filter tested. TR

for the filter (LRVfilter) must be assigned the walof

the minimum LRV observed during the three challenge
periods for that filter.



(d)

(ix) If fewer than 20 filters are tested, the aleremoval
efficiency for the filter product line must be segjual to
the lowest LRVfilter among the filters tested. (& @r
more filters are tested, the overall removal edinay for
the filter product line must be set equal to théh10
percentile of the set of LRVfilter values for tharious
filters tested. The percentile is defined by (i{hwhere
I is the rank of n individual data points orderediést to
highest. If necessary, the 10th percentile may be
calculated using linear interpolation.

(x) If a previously tested filter is modified inn@anner that
could change the removal efficiency of the filteoguct
line, challenge testing to demonstrate the removal
efficiency of the modified filter must be conducizad
submitted to the Department.

Criteria and procedures for public water systersing point-of-entry
(POE) or point-of-use (POU) devices.

(A)

(B)
(©)

(D)

Public water systems may use POE or POU devizeomply
with maximum contaminant levels, where allowedyafthey
meet the requirements of this subsection.

It is the responsibility of the public waterssem to operate and

maintain the POE or POU treatment system.

The public water system must develop and oldd@partment

approval for a monitoring plan before POE or POWicks are

installed for compliance. Under the plan approvedhe

Department, POE or POU devices must provide health

protection equivalent to central water treatmeaguivalent"

means that the water would meet all Maximum Contam

Levels as prescribed in OAR 333-061-0030 and wbelof

acceptable quality similar to water distributedanyell-

operated central treatment plant. Monitoring maslude
contaminant removal efficacy, physical measuremandts
observations such as total flow treated and mechhani
condition of the treatment equipment.

Effective technology must be properly applietier a plan

approved by the Department and the microbiologaééty of

the water must be maintained.

(i)  The water supplier must submit adequate c¢eation of
performance, field testing, and, if not includedhe
certification process, a rigorous engineering desig
review of the POE or POU devices to the Departrfmnt
approval prior to installation.

(i)  The design and application of the POE or Pd#vices
must consider the tendency for increase in hetgpbic



bacteria concentrations in water treated with atéigt
carbon. It may be necessary to use frequent batkmgs
post-contractor disinfection, and Heterotrophiaé®la
Count monitoring to ensure that the microbiological
safety of the water is not compromised.

(i) The POE or POU device must be evaluatedssuee that
the device will not cause increased corrosion adl lend
copper bearing materials located between the dewide
the tap that could increase contaminant levelsad land
copper at the tap.

(E) All consumers shall be protected. Every buaddconnected to
the system must have a POE or POU device installed,
maintained, and adequately monitored. The Depattmest
be assured that every building is subject to treatrand
monitoring, and that the rights and responsibgiti¢ the public
water system customer convey with title upon séaj@aoperty.

(5) Facilities for continuous disinfection andidfectant residual maintenance:

(a) Water obtained from surface sources or groateimsources under
the direct influence of surface water shall, as@mum, be provided
with continuous disinfection before such water roayused as a
source of supply for a public water system. Wat#amed from wells
constructed in conformance with the requirementhese rules and
which is found not to exceed microbiological maxmuaontaminant
levels, may be used without treatment at publicewaystems;

(b) Water obtained from wells or springs shalcbasidered groundwater
unless determined otherwise by the Department.3/eld springs
may be utilized without continuous disinfectiorthé construction
requirements of section (2) of this rule are met amalyses indicate
that the water consistently meets microbiologitahdards. A well or
spring that is inadequately constructed and shokistary of
microbiological contamination shall first be upgeddo meet current
construction standards, and if microbiological eonminhation still
persists, then continuous disinfection shall bevioled prior to use in
public water systems.

(c) In public water systems where continuous d@&sition is required as
the sole form of treatment, or as one componeni@t extensive
treatment to meet the requirements prescribed iR Q23-061-
0032(1), the facilities shall be designed so that:

(A) The disinfectant applied shall be capableftéatively
destroying pathogenic organisms;

(B) The disinfectant is applied in proportion tater flow; and

(C) Disinfectants, other than ultraviolet lightdanzone disinfection
treatment, shall be capable of leaving a residutie water



(d)

(€)
(f)
(9)
(h)

(1)

which can be readily measured and which continoisgtve as

an active disinfectant; and

(D) Sufficient contact time shall be provided theeve "CT"
values capable of the inactivation required by C383-061-
0032(1). For ultraviolet light disinfection treagnt, sufficient
irradiance expressed in milliWatts per square cagier
(mWSs/cm2) and exposure time expressed in secoradidoeh
provided to achieve UV dose levels expressed asgfitivi2) or
milli-Joules per square centimeter (mJ/cm2) capabthe
inactivation required by 333-061-0032(1).

When continuous disinfection, other than witvéet light disinfection,

Is required for reasons other than the treatmestidace water

sources or groundwater sources under the dirdoemée of surface

water, in addition to the requirements of paragsa@)(c)(A) through

(C) of this rule, the facilities shall be desigrsedthat:

(A) The primary disinfection treatment is sufficte¢o ensure at
least 99.99 percent (4-log) inactivation and/oraeah of
viruses as determined by the Department, or;

(B) There is sufficient contact time provided thieeve disinfection
under all flow conditions between the point of disctant
application and the point of first water use:

()  When chlorine is used as the primary disirdettthe
system shall be constructed to achieve a freeioklor
residual of 0.2 mg/l after 30 minutes contact tumeler
all flow conditions before first water use;

(i)  When ammonia is added to the water with thi®gne to
form a chloramine as the disinfectant, the systeatl §e
constructed to achieve a combined chlorine residiiat
least 2.0 mg/l after 3 hours contact time undefi@al
conditions before first water use;

Provisions shall be made to alert the watppker before the chlorine

supply is exhausted.

For continuous disinfection only, provisiorshall be made for

sampling the water before and after chlorination;

Testing equipment shall be provided to deteenhe chlorine

residual,

Chlorinator piping shall be designed to préwbae contamination of

the potable water system by backflow of untreatatewor water

having excessive concentrations of chlorine;

The disinfectant must be applied in proportiorwater flow;

Chlorine gas feeders and chlorine gas storagasashall:

(A) Be enclosed and separated from other operatiegs;

(B) Chlorine cylinders shall be restrained in positto prevent
upset by chaining 100 and 150 pound cylinders twial$ of



their height up from the floor and by double choackone ton
cylinders;

(C) The room housing the feeders and cylinderl beaabove
ground surface, shall have doors which open outaadito the
outside and shall be ventilated by mechanical maafisor
level and shall have an air intake located highanthe
exhaust ventilation;

(D) Be located so that chlorine gas, if releaseli not flow into
the building ventilation systems;

(E) Have corrosion resistant lighting and ventlatswitches
located outside the enclosure, adjacent to the; door

(F) Be provided with a platform or hydraulic scéde measuring
the weight of the chlorine cylinders;

(G) Be provided with a gas mask or self contaimeghthing
apparatus approved by the National Institute ofupational
Safety and Health (NIOSH) for protection againdoche gas
and kept in good working condition. Storage of segbipment
shall be in an area adjoining the chlorine room stmall be
readily available. (Also see the Oregon Occupatiblealth
and Safety regulations contained in OAR chapter)437

(k)  When continuous disinfection treatment is paded through
ultraviolet light (UV) disinfection, the facilitieshall be designed to
meet the requirements of this subsection:

(A) The UV unit must achieve the dosage indicatedable 38 for
the required pathogen inactivation.

(B) Ultraviolet lamps are insulated from directhtact with the
influent water and are removable from the lamp ays

(C) The treatment unit must have an upstream \@lkevice that
prevents flows from exceeding the manufacturer'simam
rated flow rate, an ultraviolet light sensor thatmtors light
intensity through the water during operation, ansaal and
audible alarm with an automatic water flow shutibthe
ultraviolet light intensity drops below the failsaget point;

(D) There must be a visual means to verify openatif all
ultraviolet lamps;

(E) The lamps, lamp sleeves, housings and othepegnt must
be able to withstand a working pressure of at 1286tpsig
(689 kPa);

(F) The treatment facility must be sheltered fitve weather and
accessible for routine maintenance as well asmeutieaning
and replacement of the lamp sleeves and cleanitigeafensor
windows/lenses;

(G) The lamps must be changed as per the manufastu
recommendation; and



(H) The treatment unit must have shut-off valvelsah the inlet
side and the outlet side of the treatment unitr&@lséall be no
bypass piping around the treatment unit.

()  Reactor validation testing. All water systeragcept those
specified in paragraph (5)(k)(J) of this rule, muse¢ UV
reactors that have undergone validation testirdgtermine the
operating conditions under which the reactor detitbe UV
dose required in OAR 333-061-0036(5)(c) (i.e.,dated
operating conditions). These operating conditionstnimclude
flow rate, UV intensity as measured by a UV senand UV
lamp status.

()  When determining validated operating condisipwater
systems must account for the following factors: UV
absorbance by the water; lamp fouling and aging;
measurement uncertainty of on-line sensors; UV dose
distributions arising from the velocity profilestlugh
the reactor; failure of UV lamps or other critisglstem
components; and inlet and outlet piping or channel
configurations of the UV reactor.

(i)  Validation testing must include the followinfull scale
testing of a reactor that conforms uniformly to thé
reactors used by the water system and inactivatian
test microorganism whose dose response charaerist
have been quantified with a low pressure mercupova
lamp.

(i) The Department may approve an alternativprapch to
validation testing.

(J)  Non-Community water systems using only grousieuw
sources, and having minimal distribution systemgdetsrmined
by the Department, may use ultraviolet light asdahky
disinfectant when total coliforms have been detkoighe
source water and & coli has been detected. UV units must
meet the specifications of a Class A UV system utiue
National Sanitation Foundation (NSF) standard Bbe
minimum ultraviolet light failsafe dosage set pashall be
equivalent to 40 mW-s/cm(40 mJ/crf) with a wavelength
between 200 and 300 nanometers.

(6) Finished water storage:

(a) Distribution reservoirs and treatment plaotage facilities for
finished water shall be constructed to meet thieviohg
requirements:

(A) They shall be constructed of concrete, stwebd or other
durable material capable of withstanding external iaternal
forces which may act upon the structure;



(B) Ground-level reservoirs shall be constructedindisturbed
soil, bedrock or other stable foundation materagdable of
supporting the structure when full;

(C) Steel reservoirs, standpipes and elevatedstsinll be
constructed in conformance with the AWWA Standd»d€0
and D103;

(D) Concrete reservoirs shall be provided witHisigint reinforcing
to prevent the formation of cracks, and waterstopbdowels
shall be placed at construction joints. Pouredtace wall
castings shall be provided where pipes pass thrthegh
concrete;

(E) Wooden reservoirs shall be redwood or otheaty durable
wood and shall be installed on a reinforced coedoesse.
Where redwood reservoirs are used, separate imiiedatlet
pipes are required and the water entering thevesanust be
have a disinfectant continuously applied so agsalt in a
detectable residual in the water leaving the reserv

(F) Start-up procedures for new redwood tankd soalsist of
filling the tank with a solution of water contaigim minimum
of 2 pounds of sodium carbonate per 1,000 gallérngater and
retaining this solution in the tank a minimum ovee days
before flushing;

(G) Where ground-level reservoirs are located allytbelow
ground, he bottom shall be above the ground wat#e tand
footing drains discharging to daylight shall be\pded to carry
away ground water which may accumulate around d¢neneter
of the structure;

(H) The finished water storage capacity shallnmeaased to
accommodate fire flows when fire hydrants are ptedul

()  Finished water storage facilities shall haveaewvight roofs;

(J)  An access manhole shall be provided to pentity to the
interior for cleaning and maintenance. When thessc
manhole is on the roof of the reservoir there dbal& curbing
around the opening and a lockable watertight ctivar
overlaps the curbing;

(K) Internal ladders of durable material, shalldnevided where the
only access manhole is located on the roof;

(L) Screened vents shall be provided above thiedsigwater level
to permit circulation of air above the water inigimed water
storage facilities;

(M) A drain shall be provided at the lowest pamthe bottom, and
an overflow of sufficient diameter to handle thexmaum flow
into the tank shall be provided at or near theabihe sidewall.
The outlet ends of the drain and overflow shalfitted with



angle-flap valves or equivalent protection andl|gfiatharge
with an airgap to a watercourse or storm drain lokgpaf
accommodating the flow;

(N) A silt stop shall be provided at the outlgtgmi

(O) Where a single inlet/outlet pipe is instalit the reservoir
floats on the system, provisions shall be madagare an
adequate exchange of water and to prevent degoadatihe
water quality and to assure the disinfection levetgiired in
paragraph (5)(c)(D)(i) of this rule;

(P) A fence or other method of vandal deterretedl e provided
around distribution reservoirs;

(Q) When interior surfaces of finished water sggréanks are
provided with a protective coating, the coatinglisimet the
requirements of National Sanitation Foundation &saan 61,
Section 9 - Drinking Water System Components --ltHea
Effects (Revised September 1994) or equivalent.

(R) Reservoirs and clearwells that are to be asadisinfection
contact time shall use a tracer study to deterrhiaectual
contact time. The Department must approve procsdamd
protocols for the tracer study prior to the inibatof the study.
The Department recommends the USEPA SWTR Guidance
Manual for tracer study procedure and protocol.

(S) Reservoirs and clearwells that are to be tmedisinfection
contact time shall have a means to adequatelyrdeterthe
flow rate on the effluent line.

(b)  Pressure tanks for finished water shall meetfollowing
requirements:

(A) Pressure tanks shall be installed above nogralnd surface;

(B) Bypass piping around the pressure tank sleafirovided to
permit operation of the system while the tank imge
maintained or repaired;

(C) Pressure tanks greater than 1,000 gallonsishalrovided with
an access manhole and a water sight-glass.

(D) All pressure tanks shall be provided with aidy a pressure
gauge, an air blow-off valve, means for addingaanl pressure
switches for controlling the operation of the pus)p(

(E) Pressure tanks shall be constructed of stemh @iternative
material provided the tank is NSF 61 certified ahdll be
designed for pressure at least 50% greater thamaxenum
system pressure anticipated.

(7)  Pumping facilities:
(@) Wherever possible, booster pumps shall taggosufrom tanks and
reservoirs to avoid the potential for negative poess on the suction



(8)

(b)

(d)

(€)

line which result when the pump suction is directiyinected to a
distribution main;

Pumps which take suction from distribution nsafor the purpose of
serving areas of higher elevation shall be prova#d a low pressure
cut-off switch on the suction side set at no lesst20 psi;

Suction lift at pumping stations shall be a@leml as far as possible,
and pumps shall be installed so that the suctrei under a positive
head. If suction lift cannot be avoided, provisghrall be made for
priming with water which does not exceed maximumtaminant
levels;

Pumping stations shall be located above maxiraaticipated 100-
year (1%) flood level, and the area around the paoggtation shall
be graded so that surface drainage is away fromt#ien;

Pumping stations shall be of durable consttno as to protect the
equipment from the elements. The door to the puggiation shall
be lockable, and facilities for heating and lighgtshall be provided.
The floor of the pumping station shall be slopegrovide adequate
drainage.

Distribution systems:

(@)

(b)

(€)

(d)

(€)

Wherever possible, distribution pipelines Ehallocated on public
property. Where pipelines are required to passtiirgrivate
property, easements shall be obtained from thegotppwner and
shall be recorded with the county clerk;

Pipe, pipe fittings, valves and other appuateres utilized at
Community water systems shall be manufacturedaliest and tested
in conformance with the latest standards of the Acaa Water
Works Association, National Sanitation Foundatiomther
equivalent standards acceptable to the Department;

In Community water systems, distribution mdowated in public
roadways or easements, and the portion of thecgecannections
from the distribution main to the customer's proyp&ne or service
meter where provided are subject to the requiresnafnihese rules.
The piping from the customer's property line, @ theter where
provided, to the point of water use (the building@y line) is subject
to the requirements of the State Plumbing Code;

In all Public Water Systems where the systaaiifies and the
premises being served are both on the same pdnoserty,
requirements relating to pipe materials and pigéaitation shall
comply with the State Plumbing Code;

Distribution piping shall be designed andatistl so that the pressure
measured at the property line in the case of Contsnwater
systems, or at the furthest point of water us#héncase of a Transient
Non-Community water system of the type describeslimsection (d)
of this section, shall not be reduced below 20 psi;



9)

(f)

(9)
(h)

(1)

()
(k)

()

Distribution piping shall be carefully beddadd fully supported in
material free from rocks and shall be provided wittover of at least
30 inches. Select backfill material shall be tamipeldyers around
and over the pipe to support and protect it. Laogks or boulders
shall not be used as backfill over the pipe;

Provision shall be made at all bends, teegygland hydrants to
prevent movement of the pipe or fitting;

Wherever possible, dead ends shall be minimmeldoping. Where
dead ends are installed, or low points exist, btdfs-of adequate size
shall be provided for flushing;

Air-relief valves shall be installed at highipts where air can
accumulate. The breather tube on air-relief vasredl be extended
above ground surface and provided with a screaedmtinward facing
elbow;

Yarn, oakum, lead or other material which napair water quality
shall not be used where it will be in contact watitable water;
Nonconductive water pipe (plastic or other enei) that is not
encased in conductive pipe or casing must havéeatrieally
conductive wire or other approved conductor foatowy the pipe
when the pipeline is underground. The wire shalNbe18 AWG
(minimum) solid copper with blue colored insulati@nds of wire
shall be accessible in water meter boxes, valve$ox casings, or
outside the foundation of buildings where the pipeknters the
building. The distance between tracer lead acoesdibns shall not
be more than 1,000 feet. Joints or splices in ghal be waterproof.
Piping that is to be used for disinfection tamt time shall be verified
by plug flow calculations under maximum flow comaiits.

Crossings-Sanitary sewers and water lines:

(@)
(b)

(©)

All reference to sewers in this section shahn sanitary sewers;

In situations involving a water line parallela sewer main or sewer

lateral, the separation between the two shall bedasated in Figure

1;

In situations where a water line and a sewainrar sewer lateral

cross, the separation between the two shall bellasve:

(A) Wherever possible, the bottom of the watee lahall be 1.5 feet
or more above the top of the sewer line and ondeiidth of
the water line shall be centered at the crossing;

(B) Where the water line crosses over the sewerbut with a
clearance of less than 1.5 feet, the sewer link Ish@xposed
to the sewer line joints on both sides of the anast permit
examination of the sewer pipe. If the sewer pipa ood
condition and there is no evidence of leakage fitoesewer
line, the 1.5-foot separation may be reduced. Hewan this
situation, the water supplier must center one leogithe water



line at the crossing and must prepare a writteortey the
findings and indicating the reasons for reducirggbparation.
If the water supplier determines that the condgiare not
favorable or finds evidence of leakage from theesdme, the
sewer line shall be replaced with a full lengttpife centered
at the crossing point, of PVC pressure pipe (ASTMJ31,
SDR 32.5), high-density PE pipe (Drisco pipe 10dtile-
iron Class 50 (AWWA C-51), or other acceptable piethe
sewer shall be encased in a reinforced concretetjdar a
distance of 10 feet on both sides of the crossing.

(C) Where the water line crosses under the sanerthe water
supplier shall expose the sewer line and examiag imdicated
in paragraph (9)(c)(B) of this rule. If conditioas: favorable
and there is no evidence of leakage from the sémerthe
sewer line may be left in place, but special préoas must be
taken to assure that the backfill material oventlager line in
the vicinity of the crossing is thoroughly tampedrder to
prevent settlement which could result in the leakafysewage.
In this situation, the water supplier must centez ength of
the water line at the crossing and must preparateew report
recording the manner in which the sewer line wagpetted at
the crossing and the material and methods usealdkfibing
and tamping to prevent settlement of the sewehelfwater
supplier determines that conditions are not favierabfinds
evidence of leakage from the sewer line, the pronssof
paragraph (9)(c)(B) of this rule apply.

(d) When a water main is installed under a streaother watercourse, a
minimum cover of 30 inches shall be provided oherpipe. Where
the watercourse is more than 15 feet wide, the giadl be of special
construction with flexible watertight joints, valvehall be provided
on both sides of the crossing so that the secaorbe isolated for
testing or repair, and test cocks shall be provetdtie valves.

Figurel: Water Line-Sewer Line Separation

-« 1 O~ > «— 30— >
Ground «—5 —— |e—5"——
surface 1’ 3 ’— \—1 1
| | | |
Zone 1 : Zone : Zone : Zone : Zone 1
2 3 2
| | | | 4
e - - — — _L
Existing — = -
sewer main : Zone 4 O Zone 4 : ' 1.5 min
OX sewer
lateral : :

Zone 1: Only crossing restrictions apply;



Zone 2: Case-by-case determination;
Zone 3: Parallel water line prohibited,;
Zone 4: Parallel water line prohibited,;

(10) Disinfection of facilities:

(@)

(b)
(©)

(d)

(€)

Following completion of new facilities and e#s to existing
facilities, those portions of the facilities whiahll be in contact with
the water delivered to users shall be disinfectgld @hlorine before
they are placed into service. Other disinfectardy be used if it is
demonstrated that they can also achieve the sasuk as chlorine;
Prior to disinfection, the facilities shall beeaned and flushed with
potable water according to AWWA Standards C651ughoC654;
For wells, valves, pumps, water mains andisersonnections,
disinfection by chlorination shall be accomplistadording to
AWWA standards C651 through C654 which includes,i®uaot
limited to, the introduction of a chlorine solutiaith a free chlorine
residual of 25 mg/l into the system in a mannerclwhwill result in a
thorough wetting of all surfaces and the dischafgal trapped air.
The solution shall remain in place for 24 hourgeAthe 24-hour
period, the free chlorine residual shall be checked if it is found to
be 10 mg/l or more, the chlorine solution shaltb&ned, the facility
flushed with potable water and a minimum of two sExutive
samples taken at least 24 hours apart shall bectedl from the
facility for microbiological analysis. If the regslof the analysis
indicate that the water is free of coliform orgamss the facility may
be put into service. If the check measurement takeem the 24-hour
contact period indicates a free chlorine residfidéss than 10 mg/I,
the facilities shall be flushed, rechlorinated amchecked until a final
residual of 10 mg/l or more is achieved. Likewi§¢he
microbiological analysis indicates the presenceatiform organisms,
the flushing and disinfection must be repeated ardample free of
coliform organisms is obtained;

For reservoirs and tanks, disinfection by dhiation shall be

accomplished according to AWWA Standard C652 winciudes,

but is not limited to, the following methods:

(A) Filling the reservoir or tank and maintainiadgree chlorine
residual of not less than 10 mg/I for the apprdpr@or 24 hour
retention period; or

(B) Filling the reservoir or tank with a 50 mgHhlorine solution
and leaving for 6 hours; or

(C) Directly applying by spraying or brushing a&2@g/l solution
to all surfaces of the storage facility in contadh water if the
facility were full to the overflow elevation.

When the procedures described in paragrah&{j{A) and (B) of

this rule are followed, the reservoir or tank shalldrained after the



(f)

(9)

(h)

()

prescribed contact period and refilled with potakéger, and a
sample taken for microbiological analysis. If tlesults of the analysis
indicate that the water is free of coliform orgamss the facility may
be put into service. If not, the procedure shalidggeated until a
sample free of coliform organisms is obtained;

When the procedure described in paragraph@(@) of this rule is

followed, the reservoir or tank shall be filled wpotable water and a

sample taken for microbiological analysis. It witit be necessary to

flush the reservoir or tank after the chlorine soluis applied by
spraying or brushing. Microbiological analysis shadiicate that the
water is free of coliform organisms before thelfgctcan be put into
service;

When a reservoir is chlorinated following rioet maintenance,

Inspection, or repair, it may be put back into ssr\prior to receiving

the report on the microbiological analysis providee water leaving

the reservoir has a free chlorine residual of atl®.4 mg/l or a

combined chlorine residual of at least 2.0 mg/I.

Underwater divers used for routine maintenamsgpection, or repair

of reservoirs shall use a full body dry suit witréhhat scuba and an

external air supply. The diver shall be disinfeddgdspraying a 200

mg/l solution of chlorine on all surfaces that vedime into contact

with drinking water.

A water line may be returned to service, faling repairs or routine

maintenance, prior to receiving a report on therofimlogical

analysis if the following procedures have been deteg.

(A) Customer meters were shut off prior to plading water line
out of service,

(B) The area below the water line to be repaired gxcavated and
dewatered,

(C) The exposed pipe was treated with a hypocklsotution;

(D) The water line and any other appurtenancéeon affected by
the repair and/or maintenance was disinfected hyriclation
according to AWWA standards C651 through C654;

(E) The water line was flushed thoroughly, andacentration of
residual chlorine has been re-established thatngarable to
the level normally maintained by the water systém,
applicable; and

(F) Microbiological analysis has been conducted escord of
repair effectiveness.



