333-061-0032
Treatment Requirements and Performance Standards for Surface Water,
Groundwater Under Direct Influence of Surface Water, and Groundwater
(1) General requirements for all public water eyst supplied by a surface
water source or a groundwater source under thetdimfuence of surface
water.

(@)

These regulations establish criteria undeckvfiltration is required
and treatment technique requirements in lieu ofimar
contaminant levels for the following contaminar@sardia lamblia,
viruses, heterotrophic plate count bactdregionella,
Cryptosporidium, and turbidity. Each public water system with a
surface water source or a groundwater source uhdeatfirect
influence of surface water must provide treatmdnihat source water
that complies with these treatment technique reguénts. The
treatment technique requirements consist of insgafind properly
operating water treatment processes which reliabihyeve:

(A)

(B)

(©)

(D)

(E)

At least 99.9 percent (3-log) removal andfwagtivation of
Giardia lamblia cysts between a point where the raw water is
not subject to recontamination by surface wateoffuand a
point downstream before or at the first customed, a

At least 99.99 percent (4-log) removal andiactivation of

viruses between a point where the raw water isuabject to

recontamination by surface water runoff and a point
downstream before or at the first customer.

At least 99 percent (2-log) removal@fyptosporidium

between a point where the raw water is not sulbgect

recontamination by surface water runoff and a point

downstream before or at the first customer foefdtd systems,
or Cryptosporidium control under the watershed control plan
for unfiltered systems; and

Compliance with any applicable disinfectiaiofding and

benchmark requirements as specified in OAR 333-061-

0030(3)(b)(C) and (D) and 333-061-0060(1)(e).

Sampling and Bin Classification f@ryptosporidium:

(i)  All systems must conduct an initial and secooand of
source water monitoring, as prescribed in subse&83-
061-0036(5)(e) of these rules, for each plant tileatts a
surface water or GWUDI source to determine whagllev
if any, of additionalCryptosporidium treatment they
must provide.

(i)  Filtered systems must determine th@rnyptosporidium
treatment bin classification as prescribed in sciise
(4)(f) of this rule and provide additional treatrhéor
Cryptosporidium, if required, as prescribed in subsection



(F)

(i)

(4)(g) of this rule. All unfiltered systems musbpide
treatment forCryptosporidium as prescribed in
subsections (3)(e) through (g) of this rule. Fdteand
unfiltered systems must implemeDityptosporidium
treatment according to the schedule in paragraph
(1)(a)(F) of this rule.

Systems required to provide additional treant for
Cryptosporidium must implement microbial toolbox
options that are designed and operated as predcanbe
sections (13) through (17) of this rule and in O3%3-
061-0036(5)(c), OAR 333-061-0050(4) and OAR 333-
061-0050(5)(k).

Schedule for compliance wi@ryptosporidium treatment
requirements.

(1)

(ii)

(iii)

Following initial bin classification as presoed in
subsection (4)(f) of this rule, filtered water |ss must
provide the level of treatment fQryptosporidium
required under subsection (4)(g) of this rule adowy to
the schedule in paragraph (1)a)(F)(iii) of thiserul
Following initial determination of the mean
Cryptosporidium level under subsection (2)(d) of this rule,
unfiltered water systems must provide the level of
treatment folCryptosporidium required under subsection
(2)(d) of this rule according to the schedule inggaaph
(iit) of this section.

Cryptosporidium treatment compliance dates. The
Department may allow up to an additional two ydeom
the date specified below for water systems makaygtal
Improvements.

()  Water systems that serve at least 100,000 peopl
must comply withCryptosporidium treatment by
April 1, 2012.

(I)  Water systems that serve from 50,000 to 99,99
people must comply witlryptosporidium
treatment by October 1, 2012.

(1) Water systems that serve from 10,000 to 99,9
people must comply witlryptosporidium
treatment by October 1, 2013.

(IV) Water systems that serve fewer than 10,0Qpjee
must comply withCryptosporidium treatment by
October 1, 2014.

(V) State-Regulated public water systems must ¢pmp
with Cryptosporidium treatment by October 1,
2015.



(b)

(€)

(iv) If the bin classification for a filtered wateystem
changes following the second round of source water
monitoring as prescribed in subsection (4)(f) a$ tlule,
the water system must provide the level of treatrf@an
Cryptosporidium required by subsection (4)(g) of this
rule on a schedule approved by the Department.

(v) If the mearCryptosporidium level for an unfiltered water
system changes following the second round of
monitoring as prescribed in paragraph (2)(d)(Adhas
rule, the water system must provide the level of
Cryptosporidium treatment required by subsection (2)(d)
of this rule due to the change, following a schedul
approved by the Department.

A public water system using a surface water@or a ground water
source under the direct influence of surface wiateonsidered to be
in compliance with the requirements of this rule if

(A)

(B)

The system meets the requirements for avoidltrgtion in
section (2) of this rule and the disinfection regments in
section (3) of this rule, and the disinfection demarking
requirements of OAR 333-061-0060(1)(e); or

The system meets the filtration requirementsaction (4) of
this rule and the disinfection requirements inisect5) of this
rule and the disinfection benchmarking requiremehtSAR
333-061-0060(1)(e).

Water systems that utilize sources that haenlmetermined to be
under the direct influence of surface water acewdo section (7) of
this rule have 18 months to meet the requiremdmgsaiions (2) and
(3) of this rule, or the requirements of sectiofisand (5) of this rule.
During that time, the system must meet the follgnimerim
Standards:

(A)

(B)

(©)
(D)

The turbidity of water entering the distribani system must
never exceed 5 NTU. Turbidity measurements musalen a
minimum of once per day. If continuous turbidimstare in
place, measurements should be taken every foushand
Disinfection must be sufficient to reliablylaeve at least 1.0
log inactivation ofGiardia lamblia cysts prior to the first user.
Daily disinfection "CT" values must be calculatedlaecorded
daily, including pH and temperature measurements, a
disinfection residuals at the first customer.

Reports must be submitted to the Departmemithiyp as
prescribed in 333-061-0040.

If these interim standards are not met, theevor operator of
the water system must notify customers of the faias
required in OAR 333-061-0042(2)(b)(A).



(2) Requirements for systems utilizing surfaceavat GWUDI sources
without filtration:

A public water system that uses a surfacevgatgrce or a

groundwater source under the direct influence dase water must

meet all of the conditions of this section.

Source water quality conditions.

(@)

(b)

(©)

(A)

(B)

The fecal coliform concentration must be eqoabr less than
20/100 ml, or the total coliform concentration mstequal to
or less than 100/100 ml in representative samgldseasource
water immediately prior to the first or only powitdisinfectant
application in at least 90 percent of the measunésnmade for
the 6 previous months that the system served watee public
on an ongoing basis. If a system measures bothdadaotal
coliform, the fecal coliform criterion, but not thetal coliform
criterion, in this paragraph must be met. All saesphust be
collected as prescribed in OAR 333-061-0036(5)(Rr)(A

The turbidity level cannot exceed the maximtontaminant
level prescribed in OAR 333-061-0030(3)(a)(A).

Site-specific conditions. The public water glypmust:

(A)

(B)

Meet the disinfection requirements as presatilm section (3)
of this rule at least 11 of the 12 previous monlias the system
served water to the public, on an ongoing basigssrthe
system fails to meet the requirements during hefi2
previous months that the system served water tpubéc, and
the Department determines that at least one oétfadisires
was caused by circumstances that were unusual and
unpredictable.

Maintain a comprehensive watershed controgj@m which
minimizes the potential for contamination Gyardia lamblia
cysts,Cryptosporidium oocysts, and viruses in the source water.
For groundwater systems under the direct influericirface
water, and at the discretion of the Departmengrafied
drinking water protection plan (OAR 340-040-016@#®-040-
00180) that addresses both the groundwater- amacswvater
components of the drinking water supply may be tstuibsd for
a watershed control program. Groundwater systelyimgeon a
drinking water protection plan would still be suttj&o the
requirements of subsection (c) of this rule. Théenshed
control program shall be developed according tagjines in
OAR 333-061-0075. The public water system must deinate
through ownership and/or written agreements witldéavners
within the watershed that it can control all hunaativities
which may have an adverse impact on the microbicédg
guality of the source water. The system must suam#annual



(©)

(D)

(E)

report to the Department identifying any speciala@ns about

the watershed, the procedures used to resolveoticem,

current activities affecting water quality, and jeations of
future adverse impacts or activities and the méaasidress
them. At a minimum, the watershed control progransim

()  Characterize the watershed hydrology and land
ownership;

(i)  Identify watershed characteristics and atié@a which
have or may have an adverse effect on source water
guality; and

(i)  Monitor the occurrence of activities whichayhave an
adverse effect on source water quality.

Be subject to an annual on-site inspectiothefwatershed

control program and the disinfection treatment pssdy the

Department. The on-site inspection must indicati¢o

Department's satisfaction that the watershed copitogram

and disinfection treatment process are adequassligded and

maintained including the adequacy limiting the patd
contamination byCryptosporidium oocysts. The inspection
must include:

(i)  Areview of the effectiveness of the waterslsedtrol
program;

(i) A review of the physical condition of the soe intake
and how well it is protected,;

(i) A review of the system's equipment maintec&an
program to ensure there is low probability forded of
the disinfection process;

(iv)  Aninspection of the disinfection equipmeat physical
deterioration;

(v) Areview of operating procedures;

(vi) A review of data records to ensure that etjuired tests
are being conducted and recorded and disinfecsion i
effectively practiced; and

(vii) Identification of any improvements which ameeded in
the equipment, system maintenance and operation, or
data collection.

Shall not have been identified by the Departti@es a source of

waterborne disease outbreak under the system&nturr

configuration. If such an outbreak occurs, theeysmust
sufficiently modify the treatment process, as dateed by the

Department, to prevent any future such occurrence.

Comply with the maximum contaminant level (Mdar total

coliform bacteria in OAR 333-061-0030(4) at leastmonths

of the 12 previous months that the system serveadni@the



3)

(d)

(€)

public on an ongoing basis, unless the Departmetetrichines
that failure to meet this requirement was not cdusea
deficiency in treatment of the source water.

(F) Comply with the requirements for total trinadethanes,
haloacetic acids (five), bromate, chlorite, chletiohloramines,
and chlorine dioxide as specified in OAR 333-063®).

Determination of mea@ryptosporidium level.

(A) Unfiltered water systems must calculate ththaretic average
of all Cryptosporidium sample concentrations following
completion of the initial and second round of seunater
monitoring conducted in accordance with OAR 333-061
0036(5)(e). Systems must report this value to tepddtment
for approval no later than 6 months after the tlaesystem
was required to complete the required monitoring.

(B) If the frequency of monthlg€ryptosporidium sampling varies,
water systems must calculate a monthly averagedon month
of sampling. Systems must then use these montlelsage
concentrations, rather than individual sample cotreéions, in
the calculation of the mea@ryptosporidium level prescribed in
paragraph (2)(d)(A) of this rule.

(C) The report to the Department of the m€ayptosporidium
levels calculated in accordance with paragrapldj@j of this
rule must include a summary of the source wateritoong
data used for the calculation.

(D) Failure to comply with the conditions of paragh (5)(d)(A) of
this rule is a violation of the treatment technigequirement.

A public water system which fails to meet ahyhe criteria in

section (2) of this rule is in violation of a tre@nt technique

requirement. The Department can require filtratmbe installed
where it determines necessary.

Disinfection requirements for systems utilgsurface water or GWUDI
sources without filtration. Each public water systihat does not provide
filtration treatment must provide disinfection tir@&nt as follows:

(@)

The disinfection treatment must be sufficienénsure at least 99.9
percent (3-log) inactivation d@diardia lamblia cysts and 99.99
percent (4-log) inactivation of viruses, every dag system serves
water to the public, except any one day each mdtabh day a
system serves water to the public, the public wagstem must
calculate the CT value(s) from the system's treatrparameters,
using the procedure specified in OAR 333-061-008&J%C) and
determine whether this value(s) is sufficient thiage the specified
inactivation rates foGiardia lamblia cysts and viruses. If a system
uses a disinfectant other the chlorine, the systeist demonstrate to
the Department through the use of an approved gubfor on-site



(b)

(€)

(d)

(€)

(f)

disinfection demonstration studies or other infaiorasatisfactory to

the Department that the system is achieving theired inactivation

rates on a daily basis instead of meeting the "@ltes in this rule.

The disinfection system must have either:

(A) Redundant components, including an auxiliaoypr supply
with automatic start-up and alarm to ensure thaihtiBctant
application is maintained continuously while wagebeing
delivered to the distribution system; or

(B) Automatic shut-off of delivery of water to tlaestribution
system whenever there is less than 0.2 mg/l ofluasi
disinfectant concentration in the water. If the Bxement
determines than automatic shut-off would causeasweable
risk to health or interfere with fire protectiohgtsystem must
comply with paragraph (3)(b)(A) of this rule.

The residual disinfectant concentration inwreger entering the

distribution system, measured as specified in OBR-361-

0036(5)(a)(E), cannot be less than 0.2 mg/l foretban four hours.

Disinfectant residuals in the distribution &ys. The residual

disinfectant concentration in the distribution gysf measured as total

chlorine, combined chlorine, or chlorine dioxide,specified in OAR
333-061-0036(4)(a)(F), cannot be undetectable irertttan 5 percent
of the samples each month, for any two consecuatimeths that the
system serves water to the public.

Unfiltered water systems must provide the llev€ryptosporidium

inactivation specified in this subsection, basedh@r mean

Cryptosporidium levels, and determined in accordance with

subsection (2)(d) of this rule and according todtleedule in

subsection (1)(a) of this rule.

(A) Unfiltered systems with a me&ryptosporidium level of 0.01
oocysts/L or less must provide at least 2@rgptosporidium
inactivation.

(B) Unfiltered systems with a me&nyptosporidium level of
greater than 0.01 oocysts/L must provide at ledsy3
Cryptosporidium inactivation.

Inactivation treatment technology requiremehisfiltered systems

must use chlorine dioxide, ozone, or UV as prescrity 333-061-

0036(5)(c) of these rules to meet tgyptosporidium inactivation

requirements of this section.

(A) Systems that use chlorine dioxide or ozonefardo achieve
the Cryptosporidium inactivation required in subsection (3)(e)
of this rule on more than one day in the calendamtinare in
violation of the treatment technique requirement.



(4)

(B) Systems that use UV light and fail to achiéve
Cryptosporidium inactivation required in subsection (18)(c) of
this rule are in violation of the treatment techuggequirement.

(g) Use of two disinfectants. Unfiltered watertgyss must meet the
combinedCryptosporidium inactivation requirements of subsection
(3)(e) of this rule, and th&iardia lamblia and virus inactivation
requirements of OAR 333-061-0036(5)(c) using a mim of two
disinfectants. Each of the two disinfectants mgbieve by itself, the
total inactivation required for at least one of thkkowing pathogens:
Cryptosporidium, Giardia lamblia, or viruses.

Requirements for systems utilizing surface wateGWUDI sources that

provide filtration:

(@) A public water system that uses a surfacevgatigrce or a
groundwater source under the direct influence dbse water, and
does not meet all of the criteria in sections (2), and (3) of this rule
for avoiding filtration, violates a treatment tedjure and must
provide treatment consisting of both disinfectiaa,specified in
section (5) of this rule, and filtration treatmevitich complies with
the requirements of either subsection (4)(b), (), or (e) of this rule
by June 29, 1993 or within 18 months of the failireneet the
criteria in section (2) of this rule for avoidingfriation, whichever is
later. Failure to install a required treatment oy prescribed dates is a
violation of the treatment technique requirements.

(b)  Conventional filtration treatment or diredtrtion. Systems using
conventional filtration treatment or direct filtiat treatment shall
meet the turbidity requirements as specified in G383-0061-0030
(3)(b)(A)(i) and (ii).

(c) Slow sand filtration. Systems using slow shltichtion treatment shall
meet the turbidity requirements prescribed in O/AR-861-
0030(3)(b)(B).

(d) Diatomaceous earth filtration. Systems usiiagodnaceous earth
filtration treatment shall meet the turbidity reguments prescribed in
OAR 333-061-0030(3)(b)(C).

(e) Other filtration technologies. Systems usitigeofiltration
technologies shall meet the turbidity requirememéscribed in OAR
333-061-0030(3)(b)(D).

(A) GWUDI systems using bank filtration as an aitge filtration
technology must meet the requirements listed iticg®¢9) of
this rule.

(B) Systems using membrane filtration must condoatinuous
indirect integrity testing and daily direct intetgrtesting in
accordance with paragraphs 333-061-0050(4)(c)@)l&hof
these rules.



()  Cryptosporidium Bin classification for filtered water systems.
Following completion of the initial round of souragater monitoring
required by OAR 333-061-0036(5)(e), filtered watgstems must
calculate an initiaCryptosporidium bin concentration for each plant
for which monitoring was required. Calculation bétbin
concentration must be based upon@ngptosporidium results
reported in accordance with OAR 333-061-0036(5HeY must
comply with paragraphs (4)(f)(A) through (F) ofghule.

(A)

(B)

(©)

(D)

(E)

(F)

For water systems that collect 48 or more das)ghe bin
concentration is equal to the arithmetic averagalafample
concentrations.

For water systems that collect at least 24pdas) but not more
than 47 samples, the bin concentration is equiddedighest
arithmetic average of all sample concentratiorsin 12
consecutive months during whi€nyptosporidium samples
were collected.

For water systems that serve fewer than 10p@@ple and only
collectCryptosporidium samples for 12 months, i.e., collect 24
samples in 12 months, the bin concentration is ledquhe
arithmetic average of all sample concentrations.

For water systems with plants operating ordyt pf the year,
and that monitor fewer than 12 months per yearescpbed
by OAR 333-061-0036(5)(e)(E), the bin concentrat®aqual
to the highest arithmetic average of all sampleceatrations
during any year o€ryptosporidium monitoring.

If the monthlyCryptosporidium sampling frequency varies,
water systems must first calculate a monthly avefageach
month of monitoring. Water systems must then usegh
monthly average concentrations, rather than indalidample
concentrations, in the applicable calculation fior b
classification of this subsection.

Filtered water systems must determine thémairbin
classification from Table 9 as follows and using th
Cryptosporidium bin concentration calculated under subsection
(4)(f) of this rule:

Table 9: Bin Classification Table for Filtered Sysis

MeanCryptosporidium concentration* Bin Classification

< 0.075Cryptosporidium oocysts/L, including water Bin 1
systems serving fewer than 10,000 people and not
required to monitor fo€ryptosporidium under OAR

333-061-0036(5)(€)(A).

> 0.075 oocyst/L to < 1.0 oocysts/L Bin 2

> 1.0 oocysts/L te& 3.0 oocysts/L Bin 3




> 3.0Cryptosporidium oocysts/L | Bin 4 |

*Based on calculations as prescribed by paragreéh(®(A) through (E) of
this rule, as applicable.

(9)

(G)

(H)

(i)  Following completion of the second round oliste
water monitoring required as prescribed by OAR 333-
061-0036(5)(e)(B), filtered water systems must
recalculate thei€ryptosporidium bin concentration
based upon the sample results reported in accagdanc
with OAR 333-061-0036(5)(e)(B) and following the
procedures specified in paragraphs (4)(f)(A) thiro(I9)
of this rule. Water systems must then re-deterrnipg
bin classification using Table 9 in paragraph (4 of
this rule.

Filtered water systems must report their bassification as

prescribed by paragraph (4)(f)(F) of this rulehe Department

for approval no later than 6 months after the sypsterequired
to complete the initial and second round of sowater

monitoring based on the schedule in OAR 333-061-

0036(4)(e)(C).

The bin classification report to the Departinemist include a

summary of source water monitoring data and theutation

procedure used to determine bin classificationuFato
comply with the conditions of this paragraph is@ation of
treatment technique requirements.

Additional Qyptosporidium treatment requirements.

(A)

Filtered water systems must provide the lefeddditional
treatment forCryptosporidium specified in Table 10 based on
their bin classification as determined under sulisec¢4)(f) of
this rule, and according to the schedule in pay(a)(a)(F)
of this rule.

Table 10: AdditionaCryptosporidium Treatment Requirements:

Bin Type of Filtration Treatment
Classification | Conventional | Direct Slow Sand or | Alternative
Filtration Filtration Diatomaceous Filtration
Earth Technologies
Filtration
1 No additional | No No additional | No additional
Treatment additional Treatment Treatment
Treatment
2 1-log 1.5-log 1-log *
treatment treatment treatment
3 2-log 2.5-log 2-log *x




treatment treatment treatment
4 2.5-log 3-log 2.5-log Frk
treatment treatment | treatment
* As determined by the Department such that thal @typtosporidium
removal and inactivation is at least 4.0-log.

** As determined by the Department such that thal ©Gryptosporidium
removal and inactivation is at least 5.0-log.

*** As determined by the Department such that thitCryptosporidium
removal and inactivation is at least 5.5-log.

(B) Filtered water systems must use one or mothefreatment
and management options listed in section (13)iefrtiie,
termed the microbial toolbox, to comply with theddmnal
Cryptosporidium treatment required by paragraph (4)(g)(A) of
this rule.

(C) Systems classified in Bin 3 or Bin 4 must aoki at least 1-log
of the additionaCryptosporidium treatment, as required by
paragraph (4)(g)(A) of this rule, using either ane
combination of the following: bag filters, banktfdtion,
cartridge filters, chlorine dioxide, membranes,rmzor UV, as
described in sections (14) through (18) of thige @mmd in OAR
333-061-0036(5)(c).

(i) Failure by a water system, in any month, tbiece the
treatment credit required by sections (14) thro(ig) of
this rule and OAR 333-061-0036(5)(c) that is astea
equal to the level of treatment required by panalgra
(4)(9)(A) of this rule, is a violation of treatment
technique requirements.

(i)  If the Department determines during a sagisurvey or
equivalent source water assessment, that aftestarsy
completed the monitoring conducted as required ARRO
333-061-0036(5)(e)(A) or (B), significant changes
occurred in the system's watershed that couldtead
increased contamination of the source water by
Cryptosporidium, the system must take action as
specified by the Department to address the
contamination. These actions may include additional
source water monitoring and/or implementing micabbi
toolbox options specified in section (13) of thiger

(5) Disinfection requirements for systems utilgisurface water or GWUDI
sources with filtration:
(@) The disinfection treatment must be sufficiienénsure that the total

treatment processes of that system achieve atd8dkpercent (3-

log) inactivation and/or removal @iardia lamblia cysts and at least



(6)

(b)

99.99 percent (4-log) inactivation and/or removaticuses as
determined by the Department.

The residual disinfectant concentration inwreger entering the
distribution system, measured as specified in OBR-361-
0036(5)(b)(B), cannot be less than 0.2 mg/| foreribian 4 hours.
The residual disinfectant concentration indiegribution system,
measured as total chlorine, combined chlorine htorme dioxide, as
specified is OAR 333-061-0036(5)(b)(C) cannot bdatactable in
more than 5 percent of the samples each montlajfptwo
consecutive months that the system serves watbketpublic.

Requirements for groundwater systems withiBgant deficiencies or
source water fecal contamination. The requiremehssibsections (6)(a)
through (6)(i) of this rule take effect on Decemhe2009.

(@)

(b)

(©)

(d)

(€)

Groundwater systems must meet the treatmembigue requirements
of this rule when a significant deficiency is idéet, or when a
groundwater source sample collected as prescrmb@ihR 333-061-
0036(6)(s) iE. coli-positive.

Groundwater systems with a groundwater sosaceple collected in
accordance with OAR 333-061-0036(6)(r), (t), or {hat isE. cali -
positive must comply with the treatment technigeguirements of
this section.

When a significant deficiency is identifiedaapublic water system
that uses both groundwater and surface water aingseater under
the direct influence of surface water, the systamstraomply with
provisions of this section except in cases whesd@partment
determines that the significant deficiency is ipogtion of the
distribution system that is served solely by swefaater or
groundwater under the direct influence of surfaegew
Groundwater systems must consult with the Biepent regarding the
appropriate corrective action within 30 days ofeieing written
notice from the Department of a significant defnayg, written notice
from a laboratory that a groundwater source samglected in
accordance with OAR 333-061-0036(6)(s) was founloeth. coli -
positive, or direction from the Department thatzaoli -positive
collected in accordance with OAR 333-061-0036(6)(r)(A), or (w)
requires corrective action.

Within 120 days (or earlier if directed by thepartment) of receiving
written notification from the Department of a sifycent deficiency,
written notice from a laboratory that a groundwateurce sample
collected in accordance with OAR 333-061-0036(6)a3$ found to
beE. coli -positive, or direction from the Department th&. @oli -
positive sample collected in accordance with OAR-881-036(6)(r),
(t), or (w) requires corrective action, the groumtisy system must
either:



(f)

(9)

(h)

(A) Have completed corrective action in accordanith applicable
Department plan review processes or other Depattmen
guidance, including any Department-specified imeri
measures; or
(B) Be in compliance with a Department-approvedexdive action
plan and schedule subject to the following condsgio
(i)  Any subsequent modifications to an approvedesiive
action plan and schedule must be approved by the
Department; and

(i) If the Department specifies interim measui@s
protection of the public health pending Department
approval of the corrective action plan and schedule
pending completion of the corrective action plée, t
system must comply with these interim measuresedls w
as with any schedule specified by the Department.

Groundwater systems that meet the conditidrsibsections (6)(a) or

(6)(b) of this rule must implement one or moreld following

corrective action alternatives:

(A) Correct all significant deficiencies;

(B) Provide an alternate source of water;

(C) Eliminate the source of contamination; or

(D) Provide treatment that reliably achieves astel-log
inactivation, removal, or a combination of inactiga and
removal of viruses before or at the first custorf@rthe
groundwater source.

A groundwater system with a significant dediaty is in violation of

treatment technique requirements if, within 120d@y earlier if

directed by the Department) of receiving writteticenfrom the

Department of the significant deficiency, the watgstem:

(A) Does not complete corrective action in accamdawith
applicable Department plan review processes orr othe
Department guidance, including Department specifigetim
actions and measures; or

(B) Is notin compliance with a Department-appibeerrective
action plan and schedule.

A groundwater system receiving notificationaoiE. coli -positive

groundwater source sample (unless the Departmealidates the

sample in accordance with OAR 333-061-0036(6)&)hiviolation
of treatment technique requirements if, within t2gs (or earlier if
directed by the Department), the system:

(A) Does not complete corrective action in accamgawith any
applicable Department plan review processes or othe
Department guidance, including Department-specifiserim
actions and measures; or



(7)

(1)

()

(B) Is notin compliance with a Department-appibeerrective
action plan and schedule.

A groundwater system, subject to the requinets@f subsection

(7)(b) of this rule, that fails to maintain at ledslog treatment of

viruses (using inactivation, removal, or a Deparitrepproved

combination of 4-log virus inactivation and remguvagfore or at the

first customer for a groundwater source is in wiola of treatment

technique requirements if the failure is not camdanithin four hours

of determining the system is not maintaining asiellog treatment

of viruses before or at the first customer.

Systems using ground water sources shall psog@htinuous

disinfection as prescribed in OAR 333-061-0050(¢tJer the

following conditions:

(A) When there are consistent violations of thtaltooliform rule
attributed to source water quality;

(B) When a potential health hazard exists as oeted by the
Department.

Compliance monitoring requirements for growater systems that provide
at least 4-log treatment of viruses. Water systemst comply with the
requirements of (7)(a) through (7)(c) of this rbkginning on December 1,

2009.
(@)

A groundwater system that is not required éztthe source water
monitoring requirements of 333-061-0036(6)(r) thlglB33-061-
0036(6)(u) of these rules, because it providesastl4-log treatment
of viruses (using inactivation, removal, or a Dépent-approved
combination of 4-log virus inactivation and remgvagfore or at the
first customer for any groundwater source, mustpgiwith the
requirements of this subsection by December 1, 200@thin 30
days of placing the groundwater source in serwvitgchever is later.
(A) The water system must notify the Departmentiiting, that it
provides at least 4-log treatment of viruses (usiagtivation,
removal, or a Department-approved combination migdvirus
inactivation and removal) before or at the firsstommer for the
groundwater source. Notification to the Departnraost
include engineering, operational, or other infoprathat the
Department requests to evaluate the submission.
(B) The system must conduct compliance monitoasgequired by
subsection (7)(b) of this rule.
(C) The system must conduct groundwater sourcdtororg under
OAR 333-061-0036(6) if the system subsequentlyatisoues
4-log treatment of viruses (using inactivation, oxa, or a
Department-approved combination of 4-log virus tiation
and removal) before or at the first customer fergnoundwater
source.



(b)

Monitoring requirements. A groundwater systarhject to the
requirements of section (6) or subsection (7)(ahwf rule must
monitor the effectiveness and reliability of treatrhfor that
groundwater source before or at the first custaasdpllows:
(A) Chemical Disinfection:

()

(i)

Groundwater systems serving greater than 3pz@ple
must continuously monitor the residual disinfectant
concentration using analytical methods as specified
OAR 333-061-0036(1), at a location approved by the
Department, and must record the lowest residual
disinfectant concentration each day that water frioen
groundwater source is served to the public. The
groundwater system must maintain the Department-
determined residual disinfectant concentration edeary
the groundwater system serves water from the
groundwater source to the public. If there is &faiin
the continuous monitoring equipment, the groundwate
system must conduct grab sampling every four hours
until the continuous monitoring equipment is reedno
service. The system must resume continuous residual
disinfectant monitoring within 14 days.

Groundwater systems serving 3,300 or fewabe must
monitor the residual disinfectant concentratiomgsi
analytical methods as specified in OAR 333-061-
0036(1), at a location approved by the Departneand,
record the residual disinfection concentration edeah
that water from the groundwater source is serveatdo
public. The groundwater system must maintain the
Department-determined residual disinfectant
concentration every day the groundwater systeneserv
water from the groundwater source to the publie Th
groundwater system must take a daily grab samplaglu
the hour of peak flow or at another time specibgdhe
Department. If any daily grab sample measuremdist fa
below the Department-determined residual disinfecta
concentration, the groundwater system must takeviel
up samples every four hours until the residual
disinfectant concentration is restored to the Diapant-
determined level. Alternately, a groundwater systieat
serves 3,300 or fewer people may monitor continlyous
and meet the requirements of paragraph (7)(b)(4Aj(i)
this rule.

(B) Membrane filtration. A groundwater system thaes
membrane filtration to achieve at least 4-log read@f viruses



(€)

must monitor the membrane filtration process irmatance

with all Department-specified monitoring and corapkie

requirements. A groundwater system that uses merabra
filtration is in compliance with the requirementeaohieve at
least 4-log removal of viruses when:

()  The membrane has an absolute molecular welgfoff
(MWCO), or an alternate parameter describing the
exclusion characteristics of the membrane, that can
reliably achieve at least 4-log removal of viruses;

(i)  The membrane process is operated in accordauit
Department-specified compliance requirements; and

(i) The integrity of the membrane is intact asified per
OAR 333-061-0050(4)(c)(J).

(C) Alternative treatment. A groundwater systeat thises a

Department-approved alternative treatment to peaideast

4-log treatment of viruses (using inactivation, oxal, or a

Department-approved combination of 4-log virus tiaation

and removal) before or at the first customer must:

()  Monitor the alternative treatment in accordamdgth all
Department-specified monitoring requirements; and

(i)  Operate the alternative treatment in accocaawith all
compliance requirements that the Department detesni
to be necessary to achieve at least 4-log treatafent
viruses.

Discontinuing treatment. A groundwater systeay discontinue 4-
log treatment of viruses (using inactivation, re@owor a
Department-approved combination of 4-log virus tivation and
removal) before or at the first customer for a giwater source if
the Department determines, and documents in writiveg 4-log
treatment of viruses is no longer necessary fdrgh@aundwater
source. A system that discontinues 4-log treatroéuiruses is
subject to the source water monitoring requiremeh@GAR 333-061-
0036(6).

(8) Determination of groundwater under the dirafitience of surface water
(GWUDI).

(@)

Except as listed in (8)(b) of this rule, alidic Water Systems using
groundwater as a source of drinking water mustuataltheir
source(s) for the potential of direct influencesafface water if the
source(s) is:

(A) In proximity to perennial or intermittent sade water, the
source meets one of the distance-hydrogeologingettiteria
outlined below as specified by the Source Wateesssient or
other Department-approved hydrogeologic study:



(b)

(€)

(d)
(€)

(f)

(9)

(h)

(i) 500 feet within a fractured bedrock or layewedcanic
aquifer;
(i) 200 feet within a coarse sand, gravel anddeuaquifer;
(i) 100 feet within a sand and gravel aquifer;
(iv) 75 feet within a sand aquifer;
(v) Greater distances if geologic conditions atdrical
monitoring data indicate additional risk and tharse.
(B) Has a confirmed or suspected history of cotifdacteria in the
source; or
(C) Through the Source Water Assessment the stvasbeen
determined by the Department to be highly sensés/a result
of aquifer characteristics, vadose zone charatt=js
monitoring history or well construction.
Notwithstanding the requirement given in swise (8)(a) of this
rule, systems that derive their water from well®igs hand pump
only are not subject to this rule.
Groundwater sources that meet one of theribe paragraph
(8)(a)(A) of this rule and meet either the critangaragraphs
(8)(a)(B) or (C) in this rule, must begin raw watkefore treatment)
coliform sampling of their drinking water source.
Raw water samples must be collected monthiyafperiod not to
exceed 12 months.
Samples shall be marked as "special” and ¢doeosed in lieu of
sampling required for routine coliform monitoringthin the
distribution system (after treatment). Nor can sa@spollected to
satisfy routine coliform monitoring requirementsused to satisfy the
requirements of this rule.
If a raw water sample is reported as fecdt.aroli positive, then the
system must collect five (5) additional raw wateedal samples
within 24 hours of receiving notification from theboratory.
If any of the five (5) additional special sdegpare fecal oE. coli
positive then the original fecal &: coli positive is considered
confirmed and the system must have the raw watdyzed for
surface water indicators using the microscopicipalgte analysis
(MPA) method described in subsection (8)(o) of thie. Systems
whose raw water samples are consistently totalloroli positive may
be required to conduct microscopic particulate ysed at the
discretion of the Department.
A confirmed fecal oE. coli positive sample from the raw water in an
otherwise treated water system is not consideradiation of the
coliform MCL and is not subject to the public netior direct
laboratory reporting requirements.



(i) If a water system experiences a confirmedIfec&. coli positive test
result of their raw water, no further monthly raater testing is
required.

() Sources may be re-evaluated if geologic comaist or water quality
trends change over time, as determined by the Depat.

(k)  Sources that have been determined by the 8dater Assessment
as not susceptible to being under the direct sanfeater influence are
considered groundwater and do not need furtheuatiah.

()  Public water systems that are required to @&l their source(s) for
direct influence of surface water may submit ressafta
hydrogeological assessment to demonstrate thaotlree is not
potentially under the direct influence of surfacatev. The assessment
must be consistent with the Oregon State Boardenfi@g)ist
Examiners "Hydrology Report Guidelines," shall leenpleted within
a time frame specified by the Department and shellide the
following:

(A) Well characteristics: well depth, screenegherforated interval,
casing seal placement;

(B) Aquifer characteristics: thickness of the veel@aone, hydraulic
conductivity of the vadose zone and the aquifees@nce of
low permeability zones in the vadose zone, degree o
connection between the aquifer and surface water;

(C) Hydraulic gradient: gradient between the agyusind surface
water source during pumping conditions, variatibstatic
water level and surface water level with time;

(D) Groundwater flow: flow of water from the suckawater source
to the groundwater source during pumping conditions
estimated time-of-travel for groundwater from tiieface water
source to the well(s), spring(s), etc.; and

(E) The hydrogeologic assessment must be complbgtaah
Oregon registered geologist or other licensed geidmal with
demonstrated experience and competence in hydagen
accordance with ORS 672.505 through 672.705.

(m) Emergency groundwater sources that meet ttexiarof subsection
(a) of this section can either be evaluated ascphbes in subsection
(8)(c) of this rule, or the evaluation can be wdivfea Tier 2 public
notice prescribed in 333-061-0042 is issued eawh the source is
used. The notice must explain that the source bas laentified as
potentially under the direct influence of surfacatev, but has not
been fully evaluated, and therefore may not badtesufficiently to
Inactivate pathogens such@mardia lamblia or Cryptosporidium.

(n)  Water systems that derive their water frono@fined aquifer and
have been determined to be potentially under trextinfluence of
surface water solely as a result of inadequate ceglstruction under



(0)

(9)]

(@)

()

()

paragraph (8)(a)(B) of this rule may choose to metmict their source

according to construction standards as prescrin€AR 333-061-

0050.

Water system sources that have been deterrtonael potentially

under the direct influence of surface water musidc@t a minimum

of two Microscopic Particulate Analyses (MPAs) acling to the

"Consensus Method for Determining Groundwaters utigeDirect

Influence of Surface Water Using Microscopic Paitate Analysis

(MPA)". Both Samples are to be taken during a pkabhigh runoff

or streamflow, separated by a period of at least Weeeks, or at other

times as determined by the Department.

Scoring of MPAs shall be partially modifiedfn the "Consensus

Method" according to Table 11. Scoring faiardia, coccidia,

rotifers, and plant debris remains unchanged.

Determinations of water system source classifbn based on MPAs

are made as follows:

(A) If all MPAs have a risk score of less than & water system
source is classified as groundwater;

(B) If any MPA risk score is greater than 19,wotor more are
greater than 14, the water system source is diedsif under the
direct influence of surface water;

(C) If at least one MPA risk score is between da@ &9 or both are
between 10 and 15, an additional set of two MPAstrhe taken.
Determinations are made as follows:

(i)  If four or all MPA risk scores are less thah, the water
system source is classified as groundwater; and

(i) If two or more MPA risk scores are greatearthl4, or
one or more is greater than 19, the water systemtsos
classified as under the direct influence of surfaeater;

(i) Two additional MPAs must be taken if only ®@of four
MPA risk scores is greater than 14. Scores will be
evaluated according to subsection (8)(0) and (phisf
rule, or by further evaluation by the Department.

If an infiltration gallery, Ranney well, or guwell has been

determined to be classified as groundwater underdte, the

turbidity of the source must be monitored and réedrdaily and kept
by the water system operator. If the turbidity eede5 NTU or if the
surface water body changes course such that rigietgroundwater
source is increased, an MPA must be taken atithat Re-evaluation
may be required by the Department.

The Department can determine a groundwateceda be under the

direct influence of surface water if the critemasubsection (8)(a) of

this rule are true and there are significant aatretly rapid shifts in



(9)

groundwater characteristics, such as turbidity cWwiulosely correlate
to changes in weather or surface water conditions.

(t)  If geologic conditions, water quality trends,other indicators
change, the Department can require re-evaluat®detailed in this
section, of a source despite any data previoudlgated or any
determination previously made.

(u) The Department may determine that a sournetisinder direct
influence of surface water based on criteria othen MPAs
including the Source Water Assessment, source \pabéection, and
other water quality parameters. The determinatstradl be based on
the criteria indicating that the water source haerg low
susceptibility to contamination by parasites, idahg Giardia and
Cryptosporidium. The Department may impose additional monitoring
or disinfection treatment requirements to ensuaé ttine risk remains
low.

Table 11: Modified Scoring of Microscopic Partiatd Analyses (MPA)

Indicators of Surface Water (counted per 100 gatew

Diatoms Other Algae Insects / Larvae
Abundance| Risk | Abundance| Risk Score | Abundance| Risk Score
Score

1-10 6 1-20 4 1-15 3

11-16 7 21-32 5 16-22 4

17-22 8 33-48 6 23-30 5

23-28 9 49-64 7 31-65 6

29-34 10 65-80 8 66-99 7

35-40 11 81-95 9 100-130 8

41-100 12 96-160 10 >130 9

101-149 13 161-220 11
150-200 14 221-299 12
201-250 15 300-360 13
>251 16 >360 14

Requirements for groundwater sources undeditieet influence of surface

water seeking alternative filtration credit througgmk filtration:

(a) Water systems with all MPA risk scores Iéemt30 may choose the
option to evaluate for bank filtration credit. Tivater system must
conduct a demonstration of performance study ti@dtides an



(b)

assessment of the ability of the local hydrogeagiting to provide

a minimum of 2-log reduction in the number of paes and

microorganisms in th&iardia andCryptosporidium size range

between surface water and the groundwater souheebank filtration
study must include the following elements or othepartment
approved methods:

(A) The bank filtration study must involve the lgaition of data on
removal of biological surrogates and particleshm t
Cryptosporidium size range of 2 — 5 microns or other surrogates
approved by the Department, and related hydrogenéoyl
water quality parameters during the full range pémating
conditions. The demonstration study methods $eall
reviewed and approved by the Department prior to
implementation. Final assessment of removal cggditted to
the well shall be made by the Department baseti®study
results.

If a GWUDI system using bank filtration asalternative filtration

technology violates the MCL for turbidity specifietd OAR 333-061-

0030(3)(b)(D), the water system must investigatedduse of the high

turbidity within 24 hours of the exceedance. Pegdire results of the
investigation by the water system, the Departmexy require a new
bank filtration study.

(10) Disinfection Byproduct Control Requirements:

(@)

(b)

This rule establishes criteria under which samity water systems
and Non-transient, Non-community water systems wid a
chemical disinfectant to the water in any parthaf ¢irinking water
treatment process must modify their practices tettCLs and
MRDLs in OAR 333-061-0030 and 0031, respectivelyisTrule also
establishes the treatment technique requirementidmfection
byproduct precursors. This rule establishes catender which
transient non-community water systems that useid@alioxide as a
disinfectant or oxidant must modify their practitesneet the MRDL
for chlorine dioxide as specified in OAR 333-061300

Compliance dates.

(A) Community and Non-transient Non-community watgstems
serving at least 10,000 people using surface vaater
groundwater under the direct influence of surfaatewmust
comply with the treatment technique requirementisfrule
as well as monitoring and maximum contaminantsireqents
for disinfection byproduct control as specifieddAR 333-
061-0030 and 0036, respectively beginning Janua?pQ2.
Those systems serving fewer than 10,000 peoplg gsirface
water or groundwater under the direct influencewface
water and those systems using only groundwatenmdér the



(€)

(d)

direct influence of surface water must comply with rules
identified in this paragraph beginning JanuaryQ42

(B) Transient non-community water systems seraihigast 10,000
people using surface water or groundwater undeditieet
influence of surface water and using chlorine diexas a
disinfectant or oxidant must comply with the regunents for
chlorine dioxide in this rule and OAR 333-061-0G8@ 0036
beginning January 1, 2002. Those systems servingrfénan
10,000 persons using surface water or groundwatenthe
direct influence of surface water and using chiedliioxide as a
disinfectant or oxidant and systems using only gdowater not
under the direct influence of surface water andaishlorine
dioxide as a disinfectant or oxidant must complihwihe
requirements for chlorine dioxide in this rule aDAR 333-
061-0030 and 0036 beginning January 1, 2004.

Water systems may increase residual disinfiét¢aels in the

distribution system of chlorine or chloramines (bat chlorine

dioxide) to a level and for a time necessary tdegmiopublic health, to
address specific microbiological contamination fpeais caused by
circumstances such as, but not limited to, distidouline breaks,
storm run-off events, source water contaminaticanés; or cross
connection events.

Treatment technique for control of disinfeatioy-product precursors.

Community and Non-transient Non-community wateteys using

conventional filtration treatment must operate vétihanced

coagulation or enhanced softening to achieve tta doganic carbon

(TOC) percent removal levels specified in subsacti®)(e) of this

rule unless the system meets at least one of thmative compliance

criteria listed in paragraph (10)(d)(A) or (10)@)(of this rule.

(A) Alternative compliance criteria for enhancexhgulation and
enhanced softening systems. Water systems mayese t
alternative compliance criteria in paragraphs @Q¥)(i)
through (vi) of this rule in lieu of complying witine
performance criteria specified in subsection (ehaf section.
Systems must still comply with monitoring requirertse
specified in OAR 333-061-0036(4)(n).

(i)  The system's source water TOC level is leags thO
mg/L, calculated quarterly as a running annual ayer

(i)  The system's treated water TOC level is tess 2.0
mg/L, calculated quarterly as a running annual ayer

(i) The system's source water TOC is less th@mdg/L,
calculated quarterly as a running annual average; t
source water alkalinity is greater than 60 mg/L (as
CaCOa3 calculated quarterly as a running annuakaeer



(B)

and either the TTHM and HAAS running annual
averages are no greater than 0.040 mg/L and 0.g80, m
respectively; or prior to the effective date fongaiance,
the system has made a clear and irrevocable fiaanci
commitment not later than the effective date for
compliance in this rule to use of technologies thidt

limit the levels of TTHMs and HAAS to no more than
0.040 mg/L and 0.030 mg/L, respectively. Systemstmu
submit evidence of a clear and irrevocable findncia
commitment, in addition to a schedule containing
milestones and periodic progress reports for itzttan
and operation of appropriate technologies, to the
Department for approval not later than the effectiate
for compliance in this rule. These technologies tbes
installed and operating not later than June 305200
Failure to install and operate these technologyathé
date in the approved schedule will constitute dation

of National Primary Drinking Water Regulations.

(iv) The TTHM and HAAS running annual averages raoe
greater than 0.040 mg/L and 0.030 mg/L, respegtjvel
and the system uses only chlorine for primary
disinfection and maintenance of a residual in the
distribution system.

(v) The system's source water SUVA, prior to aegtiment
and measured monthly is less than or equal to 2@
m, calculated quarterly as a running annual average

(vi) The system's finished water SUVA, measurechtinly is
less than or equal to 2.0 L/mg-m, calculated quigrées
a running annual average.

Additional alternative compliance criteria feoftening

systems. Systems practicing enhanced softening amaiot

achieve the TOC removals required by paragrapH€i®@) of
this rule may use the alternative compliance catier
paragraphs (10)(d)(B)(i) and (ii) of this rule iau of
complying with subsection (10)(e) of this rule. ®&yss must
still comply with monitoring requirements in speed in OAR
333-061-0036(4)(n).

(i)  Softening that results in lowering the treateater
alkalinity to less than 60 mg/L (as CaCO3), measure
monthly and calculated quarterly as a running ahnua
average.

(i)  Softening that results in removing at lea@triig/L of
magnesium hardness (as CaCO3), measured monthly and
calculated quarterly as an annual running average.



(e) Enhanced coagulation and enhanced softennfigrp@nce
requirements.

(A) Systems must achieve the percent reductiofQf€ specified
in paragraph (10)(e)(B) in this rule between therse water
and the combined filter effluent, unless the Daparit
approves a system's request for alternate minimO@ T
removal (Step 2) requirements under paragraph€l(@) of
this rule.

(B) Required Step 1 TOC reductions, specifiedabl€& 12, are
based upon specified source water parameters.riyste
practicing softening are required to meet the 3téwC
reductions in the far-right column (Source watéahhity >120
mg/L) for the specified source water TOC:

Table 12
Step 1 Required Removal (in percent) of TOC by Eckd Coagulation and
Enhanced Softening for Systems Using Conventionetfment?

Source-water TOC, mg/L Source-water alkalinity, ingé CaCQ@

0-60 61-120 >120
>2.0-4.0 35.0 25.0 15.0
>4.0-8.0 45.0 35.0 25.0
>8.0 50.0 40.0 30.0

! Systems meeting at least one of the conditiomaiagraphs (d)(A)(i)-(vi) of this
section are not required to operate with enhanoadwdation.

? Softening systems meeting one of the alternativeptiance criteria in paragraph
(d)(B) of this section are not required to operaith enhanced softening.

® Systems practicing softening must meet the TO@watrequirements in this
column.

(C) Water systems that cannot achieve the Step@ removals
required by paragraph (10)(e)(B) of this rule duevater
guality parameters or operational constraints rappty to the
Department, within three months of failure to agki¢he TOC
removals required by paragraph (10)(e)(B) of this,rfor
approval of alternative minimum TOC (Step 2) remova
requirements submitted by the water system. IDiapartment
approves the alternative minimum TOC removal (2iep
requirements, the Department may make those regeits
retroactive for the purposes of determining conmue& Until
the Department approves the alternate minimum Téxbwal
(Step 2) requirements, the water system must rheebtep 1
TOC removals contained in paragraph (10)(e)(Bh tule.



(D)

Alternate minimum TOC removal (Step 2) reqments.
Applications made to the Department by enhancedudaton
systems for approval of alternative minimum TOC ogal
(Step 2) requirements under paragraph (10)(e)(@)isfrule
must include, as a minimum, results of bench-soaf@lot-
scale testing conducted under paragraph (10)(a)(@)this
rule. The submitted bench-scale or pilot scalerigstust be
used to determine the alternate enhanced coagulatiel.

(i)  Alternate enhanced coagulation level is defias
coagulation at a coagulant dose and pH as detedrbye
the method described in paragraphs (10)(e)(D)({Qubh
(v) of this rule such that an incremental addiwdriO
mg/L of alum (or equivalent amount of ferric sa#¥ults
in a TOC removal of less than or equal to 0.3 mgrhe
percent removal of TOC at this point on the "TOC
removal versus coagulant dose" curve is then defase
the minimum TOC removal required for the system.
Once approved by the Department, this minimum
requirement supersedes the minimum TOC removal
required by the Table 12 in paragraph (10)(e)(Bhaf
rule. This requirement will be effective until suttme as
the Department approves a new value based on the
results of a new bench-scale and pilot-scale Fesiure
to achieve Department-set alternative minimum TOC
removal levels is a violation.

(i)  Bench-scale or pilot-scale testing of enhahce
coagulation must be conducted by using represeatati
water samples and adding 10 mg/L increments of alum
(or equivalent amounts of ferric salt) until the H
reduced to a level less than or equal to the emtanc
coagulation Step 2 target pH as specified in TaBle

Table 13: Enhanced Coagulation Step 2 Target pH

Alkalinity (mg/L as CaCQ) Target pH
0-60 55
>60-120 6.3
>120-240 7.0
>240 7.5

(i)  For waters with alkalinities of less than 6@y/L for
which addition of small amounts of alum or equivdle
addition of iron coagulant drives the pH below belore
significant TOC removal occurs, the system must add



(iv)

v)

necessary chemicals to maintain the pH betweearid3
5.7 in samples until the TOC removal of 0.3 mg/L p@
mg/L alum added (or equivalent addition of iron
coagulant) is reached.

The system may operate at any coagulant dopét
necessary, consistent with these rules to achieve t
minimum TOC percent removal approved under
paragraph (10)(e)(C) of this rule.

If the TOC removal is consistently less thaB hg/L of
TOC per 10 mg/L of incremental alum dose at all
dosages of alum (or equivalent addition of iron
coagulant), the water is deemed to contain TOC not
amenable to enhanced coagulation. The water system
may then apply to the Department for a waiver of
enhanced coagulation requirements.

()  Compliance calculations.

Water systems other than those identifiedaragraphs
(10)(d)(A) or (d)(B) of this rule must comply witlequirements
contained in paragraph (10)(e)(B) or (C) of thierbystems
must calculate compliance quarterly, beginningrdfte system
has collected 12 months of data, by determiningrarual
average using the following method:

(A)

(B)

(i)

(if)
(iii)
(iv)
(V)

Determine actual monthly TOC percent remoeglal
to: {1- (treated water TOC/source water TOC)}x100
Determine the required monthly TOC percemosal
(from either Table 9 in paragraph (10)(e)(B) ofthile
or from paragraph (10)(e)(C) of this rule).

Divide the value in paragraph (10)(f)(A)@f this rule by
the value in paragraph (10)(f)(A)(ii) of this rule.

Add together the results of paragraph (1QAjiii) of
this rule for the last 12 months and divide by 12.

If the value calculated in paragraph (10)())@®) of this
rule is less than 1.00, the water system is not in
compliance with the TOC percent removal requiresent

Water systems may use the provisions in pagw
(10)(H)(B)(i) through (v) of this rule in lieu ohe calculations in
paragraph (10)(f)(A)(i) through (v) of this rule determine
compliance with TOC percent removal requirements.

(1)

In any month that the water system's treatesbarce
water TOC level is less than 2.0 mg/L, the watsten
may assign a monthly value of 1.0 (in lieu of tiadue
calculated in paragraph (10)(f)(A)(iii) of this a)lwhen
calculating compliance under the provisions of geaph
(10)(f)(A) of this rule.



(9)

(i) In any month that a system practicing softgniemoves
at least 10 mg/L of magnesium hardness (as CaGlS),
water system may assign a monthly value of 1.0€in
of the value calculated in paragraph (10)(f)(A)(@f this
rule) when calculating compliance under the prawvisi
of paragraph (10)(f)(A) of this rule.

(i)  In any month that the water system's soweger
SUVA, prior to any treatment is less than or eqo&.0
L/mg-m, the water system may assign a monthly vafue
1.0 (in lieu of the value calculated in paragraph
(10)(f)(A)(iii) of this rule) when calculating confipnce
under the provisions of paragraph (10)(f)(A) ofthile.

(iv) In any month that the water system's finisheder
SUVA is less than or equal to 2.0 L/mg-m, the gyste
may assign a monthly value of 1.0 (in lieu of tiadue
calculated in paragraph (10)(f)(A)(iii) of this a)lwhen
calculating compliance under the provisions of geaph
(10)(f)(A) of this rule.

(v) In any month that a system practicing enharseétkning
lowers alkalinity below 60 mg/L (as CaCO3), the evat
system may assign a monthly value of 1.0 (in liethe
value calculated in paragraph (10)(f)(A)(iii)) oighule)
when calculating compliance under the provisions of
paragraph (10)(f)(A) of this rule.

(C) Water systems using conventional treatment atsyy comply
with the requirements of this section by meetirgdhteria in
paragraph (10)(d)(A) or (B) of this rule.

Treatment technique requirements for DBP msamg. Treatment

techniques to control the level of disinfection yguct precursors in

drinking water treatment and distribution systemesracognized by
the Department for water systems using surfaceroatgroundwater
under the direct influence of surface water usimgventional
treatment as enhanced coagulation or enhancechswjte

(11) Requirements for Water Treatment Plant Redy\ater

(@)

(b)

Any water system using surface water or grawatdr under the direct
influence of surface water that uses conventiatfiedtion treatment

or direct filtration treatment and that recyclesfilter backwash
water, thickener, supernatant, or liquids from dexrag processes
must meet the requirements of subsections (10)g)@ of this rule
and OAR 333-061-0040(2)(i).

A water system must notify the Department nitimg by December 8,
2003 if that water system recycles spent filterkbaash water,
thickener supernatant, or liquids from dewateringcpsses. This



(12)

(13)

notification must include, at a minimum, the infation specified in

paragraphs (10)(b)(A) and (B) of this rule.

(A) A water treatment plant schematic showingdhgin of all
flows which are recycled (including, but not lindtéeo, spent
filter backwash water, thickener supernatant, andds from
dewatering processes), the hydraulic conveyanag tose
transport them, and the location where they aratreduced
back into the water treatment plant.

(B) Typical recycle flow in gallons per minute (g the highest
observed water treatment plant flow experiencaterprevious
year (gpm), the design flow for the water treatm@ant (gpm),
and the operating capacity of the water treatmkmitggpm)
that has been determined by the Department where th
Department has made such determinations.

(c) Any water system that recycles spent filteskvegash water, thickener
supernatant, or liquids from dewatering processest meturn these
flows through the processes of a system's existimyentional
filtration treatment plant or direct filtration xtément plant as defined
by these rules or at an alternate location apprboyetie Department
by June 8, 2004. If capital improvements are reglio modify the
recycle location to meet this requirement, all tipmprovements
must be completed no later than June 8, 2006.

Water systems using uncovered finished waitenge facilities must

comply with the conditions of either subsection®)(&) or (b) of this rule

for each uncovered finished water storage faciityhe in compliance with

a Department-approved schedule to meet these anxlio later than April

1, 2009.

(a) Water systems must cover any uncovered fidisveger storage
facility; or

(b) Treat the discharge from the uncovered firdslvater storage facility
into the distribution system to achieve at leakiglvirus, 3-log
Giardialamblia, and 2-logCryptosporidium inactivation or removal
using a protocol approved by the Department.

(c) Failure to comply with the requirements oktkection is a violation
of the treatment technique requirement.

Summary and General Requirements of Micrdbalbox options for

meetingCryptosporidium treatment requirements. Filtered water systems are

eligible for the treatment credits listed in Tab# of this section by meeting

the conditions for microbial toolbox options debed in sections (14)

through (18) of this rule and in OAR 333-061-0036¢k Unfiltered water

systems are eligible only for the treatment cresjscified as inactivation
toolbox options in Table 14. Water systems apphgétreatment credits to
meet the requirements of subsections (2)(d) og{4) this rule, as
applicable.



Tabl

e 14: Microbial Toolbox Options

Toolbox Option

Crypto treatment credit with desand
iImplementation criteria summary

Source Protection and Management Toolbox Options

Watershed Control
Program

0.5-log credit for Department-approved program
including the required elements, an annual progratr
status report to the Department, and regular wader
surveys. Specific criteria are in subsection (14ofa
this rule.

Alternative
source/intake
management

No prescribed credit. Systems must conduct
simultaneous monitoring for treatment bin
classification at alternative intake locations sing
alternative intake management strategies. Specifig
criteria are in subsection (14)(b) of this rule.

Pre Filtration Toolbox Options

Presedimentation basit
with coagulation

10.5-log credit during any month that presedimeatat
basins achieve a monthly mean 0.5-log or greater
reduction of turbidity, or alternative Department-
approved performance criteria. To be eligible, hasi
must be operated continuously with coagulant
addition and all plant flow must pass through the
basins. Specific criteria are in subsection (15)€a)
this rule.

Two-stage lime
softening

0.5-log credit for two-stage softening where cheahi
addition and hardness precipitation occur in both
stages. All plant flow must pass through both stagge
Single-stage softening is credited as equivalent to
conventional treatment. Specific criteria are in
subsection (15)(b) of this rule.

[

C)

14

Bank filtration

0.5-log credit for 25-foot setback0-log credit for
50-foot setback; aquifer must be unconsolidated s:
containing at least 10 percent fines; averageditybi
in wells must be less than 1 NTU. Water systems
using wells followed by filtration must sample het
well to determine bin classification when condugtin
source water monitoring, and are not eligible for
additional credit. Specific criteria are in subgatt

(15)(c) of this rule.

Treatment Performance Toolbox Options

Combined filter
performance

0.5-log credit for combined filter effluent turbigli
less than or equal to 0.15 NTU in at least 95 pdrae

measurements each month. Specific criteria are in




subsection (16)(a) of this rule.

Individual filter
performance

0.5-log credit if individual filter effluent turbity is
less than or equal to 0.15 NTU in at least 95 pdrce
samples each month in each filter and is neveltgre
than 0.3 NTU in two consecutive measurements in
any filter. This credit is cumulative to the 0.53lo
combined filter performance credit. Specific ciider
are in subsection (16)(b) of this rule.

a

Demonstration of
performance

Credit awarded to unit process or treatment train
based on a demonstration to the Department with
Department-approved protocol. Specific criteriaiarg
subsection (16)(c) of this rule.

v

Additional Filtration Toolbox Options

Bag or cartridge filters
(individual filters)

Up to 2-log credit based on the removal efficiency
demonstrated during challenge testing with a 1¢0-I¢
factor of safety. Specific criteria are in subgstt
(17)(a) of this rule.

O

Bag or cartridge filters
(in series)

Up to 2.5-log credit based on the removal efficienc
demonstrated during challenge testing with a Ogb-I¢
factor of safety. Specific criteria are in subsatti
(17)(a) of this rule.

O

Membrane filtration

Log credit equivalent to rembg8iciency
demonstrated in challenge test for device if suigabr
by direct integrity testing. Specific criteria ane
subsection (17)(b) of this rule.

Second stage filtration

0.5-log credit for secoepasate granular media
filtration stage if treatment train includes coagidn
prior to first filter. Specific criteria are in sséction
(17)(c) of this rule.

Slow sand filters

2.5-log credit as a secondatsafibn step; 3.0-log
credit as a primary filtration process. No prior
chlorination for either option. Specific criterigean
subsection (17)(d) of this rule.

Inactivation Toolbox Options

Chlorine dioxide

Log credit based on measured CElation to CT
table. Specific criteria in OAR 333-061-0036(5)(c).

Ozone Log credit based on measured CT in relatidiTt
table. Specific criteria in OAR 333-061-0036(5)(c).
uv Log credit based on validated UV dose in relatio

UV dose table; reactor validation testing requied
establish UV dose and associated operating
conditions. Specific criteria in OAR 333-061-

0036(5)(c).




(14) Source toolbox components for meetrgptosporidium treatment
requirements.
(a) Watershed control program. Water systemsved&b-log
Cryptosporidium treatment credit for implementing a watershed
control program that meets the requirements ofghizsection.

(A)

(B)

(©)

(D)

Water systems must notify the Department efititent to
apply for the watershed control program creditater than two
years prior to the treatment compliance date apiplecto the
system in subsection (1)(a) of this rule.

Water systems must submit a proposed waterstieiol plan

to the Department no later than one year beforapipécable

treatment compliance date in subsection (1)(ahisfrule. The

Department must approve the watershed controlfplatine

water system to receive the applicable treatmesdiciThe

watershed control plan must include the followihgents:

(i) Identification of an area of influence, outsidf which
the likelihood ofCryptosporidium or fecal contamination
affecting the treatment plant intake is not sigmafit.

This is the area to be evaluated in future watershe
surveys under paragraph (14)(a)(E)(ii) of this yule

(i)  Identification of both potential and actuaisces of
Cryptosporidium contamination, and an assessment of
the relative impact of these contamination souatethe
water system’s source water quality;

(i)  An analysis of the effectiveness and fedg#iobf control
measures that could reduCeyptosporidium loading
from sources of contamination to the system’s ssurc
water; and

(iv) A statement of goals and specific actionsdistem will
undertake to reduce source wateyptosporidium levels.
The plan must explain how the actions are expdoted
contribute to specific goals, identify watershedipers
and their roles, identify resource requirements and
commitments, and include a schedule for plan
implementation with deadlines for completing specif
actions identified in the plan.

Water Systems with existing watershed corgrograms are

eligible to seek this credit, but must meet thainements

prescribed in paragraph (14)(a)(B) of this ruled arust specify
ongoing and future actions that will reduce souveger

Cryptosporidium levels.

If the Department does not respond to a watstesn regarding

approval of a watershed control plan submittedccoedance

with this section, and the system meets the o#tprirements



of this section, the watershed control program bl

considered approved and a 0.5 @yptosporidium treatment

credit will be awarded unless the Department sulosaty
withdraws such approval.

(E) Water systems must complete the actions gpdait this
paragraph to maintain the 0.5-log credit.

(i)  Water systems must submit an annual watersbattol
program status report to the Department. The status
report must describe the water system’s implememtat
of the approved plan, and assess the adequacg pfah
to meet its goals. It must explain how the watestesy is
addressing any deficiencies in plan implementation,
including those previously identified by the Depaent,
or as the result of the watershed survey conduonted
accordance with paragraph (14)(a)(E)(ii) of thierdhe
watershed control program status report must also
describe any significant changes that have occumrdte
watershed since the last watershed sanitary survey.

(i)  Water systems must undergo a watershed sgrstavey
every three years for community water systems aerdye
five years for non-community water systems and subm
the survey report to the Department. The surveyt imeis
conducted according to Department guidelines and by
persons the Department approves.

()  The watershed sanitary survey must meet the
following criteria: encompass the region identified
in the Department approved watershed control plan
as the area of influence; assess the implementation
of actions to reduce source wa@yptosporidium
levels; and identify any significant new sources of
Cryptosporidium.

(1)  If the Department determines that significant
changes may have occurred in the watershed since
the previous watershed sanitary survey, water
systems must undergo another watershed sanitary
survey by a date determined by the Department
regardless of the regular date specified in
paragraph (14)(a)(E)(ii) of this rule.

(i) The water system must make the watershedrobplan,
annual status reports, and watershed sanitaryysurve
reports available to the public upon request. These
documents must be in a plain language style ariddac
criteria by which to evaluate the success of tlog@mm
in achieving plan goals. The Department may approve



withholding portions of the annual status report,
watershed control plan, and watershed sanitaryegurv
from the public based on water supply security
considerations.

(F) If the Department determines that a wateresyss not
implementing the approved watershed control plaa, t
Department may withdraw the watershed control @ogr
treatment credit.

(G) If a water system determines, during impleragon, that
making a significant change to its approved wattstontrol
program is necessary, the system must notify thgaBRment
prior to making any such changes. If any chang&e$y to
reduce the level of source water protection, tistesy must
notify the Department of the actions the watereystvill take
to mitigate this effect.

(b) Alternative source. A water system may comngocirce water
monitoring that reflects a different intake locati@ither in the same
source or from an alternate source), or a diffepeatedure for the
timing or level of withdrawal from the source. et Department
approves, a system may determine its bin classgicainder
subsection (4)(f) of this rule based on the alteveasource
monitoring results.

(A) If a water system conducts alternative souncaitoring as
prescribed by this subsection, the water systent aisg
monitor their current plant intake concurrentlypasscribed by
OAR 333-061-0036(5)(e).

(B) Alternative source monitoring as prescribedliog subsection
must meet the requirements for source monitorirggtermine
bin classification, as described in OAR 333-0614163e) and
OAR 333-061-0040(1)(m). Water systems must repart t
alternative source monitoring results to the Departt,
including supporting information that documents dlperating
conditions under which the samples were collected.

(C) If a system determines its bin classificamaording to
subsection (4)(f) of this rule using alternativeis@ monitoring
results that reflect a different intake locatioraatifferent
procedure for managing the timing or level of withaal from
the source, the system must relocate the intapemnanently
adopt the withdrawal procedure, as applicableater ithan the
applicable treatment compliance date in subse¢lija) of this
rule.

(15) Pre-filtration treatment toolbox componemsrheetingCryptosporidium
treatment requirements.



(a) Presedimentation. Systems receive 0.5Gggtosporidium treatment
credit for a presedimentation basin during any findhé process
meets the criteria specified in this paragraph:

(A) The presedimentation basin must be in contisugperation,
and must treat the entire plant flow taken fronudiasce water
or GWUDI source;

(B) The water system must continuously add a claagto the
presedimentation basin; and

(C) The presedimentation basin must achieve tHenpeance
criteria specified in this paragraph.

()  The basin must demonstrate at least 0.5-logmme
reduction of influent turbidity. This reduction nilee
determined using daily turbidity measurements ef th
presedimentation process influent and effluent, randt
be calculated as follows: lggmonthly mean of daily
influent turbidity)-log(monthly mean of daily effluent
turbidity).

(i)  The basin must also comply with Departmenprayed
performance criteria that demonstrates at leasio@.5
mean removal of micron-sized particulate material
through the presedimentation process.

(b) Two-stage lime softening. Systems receivedtitianal 0.5-log
Cryptosporidium treatment credit for a two-stage lime softeninagnpl
if chemical addition and hardness precipitationunao two separate
and sequential softening stages prior to filtrati®ath softening
stages must treat the entire plant flow taken feosaurface water or
GWUDI source.

(c) Bank filtration. Water systems rece@gyptosporidium treatment
credit for bank filtration that serves as pretreatirto a filtration plant
by meeting the criteria specified in this sectidfater systems using
bank filtration when they begin source water maimiigp according to
OAR 333-061-0036(5)(e) must collect samples ascpitesd by OAR
333-061-0036(5)(g) and are not eligible for thisdit.

(A) Wells with a groundwater flow path of at le@&t feet receive
0.5-log treatment credit. Wells with a groundwdlew path of
at least 50 feet receive 1.0-log treatment cr@dié
groundwater flow path must be determined as sekifi
paragraph (D) of this subsection.

(B) Only wells in granular aquifers are eligibte treatment credit.
Granular aquifers are those comprised of sand, slkyrock
fragments, pebbles or larger particles, and mieanent. A
water system must characterize the aquifer at #ikesite to
determine aquifer properties.



(©)
(D)

(E)

(F)

(G)

(i)  Water systems must extract a core from thefagand
demonstrate that in at least 90 percent of the leoigth,
grains less than 1.0 mm in diameter constituteast| 10
percent of the core material.

Only horizontal and vertical wells are eligidbr treatment

credit.

For vertical wells, the groundwater flow palthe measured

distance from the edge of the surface water bodiguhigh

flow conditions (as determined by the 100 yeardigain
elevation boundary or by the floodway, as defire&ederal

Emergency Management Agency flood hazard map#eto t

well screen. For horizontal wells, the groundwd#taw path is

the measured distance from the bed of the riveeundrmal
flow conditions to the closest horizontal well latlescreen.

Water systems must monitor each wellhead fidmdity at least

once every four hours while the bank filtrationgess is in

operation. If monthly average turbidity levels, &d®n daily
maximum values in the well, exceed 1 NTU, the systeust
report this result to the Department and condu@asa@ssment
within 30 days to determine the cause of the highidity
levels in the well. If the Department determinest tmicrobial
removal has been compromised, the Department nvakee
treatment credit until the water system implem@&gpartment-
approved corrective actions to remediate the proble

Springs and infiltration galleries are nogdie for treatment

credit under this section, but are eligible foreatment credit

In accordance with subsection (16)(c) of this rule.

Bank filtration demonstration of performantée Department

may approveCryptosporidium treatment credit for bank

filtration based on a demonstration of performastoely that
meets the criteria in this paragraph. This treatroegdit may
be greater than 1.0-log and may be awarded to til&nakion
that does not meet the criteria in (15)(c)(A) tlgbyE) of this
rule.

()  The study must follow a Department-approveotqcol,
and must include the collection of data on the neathof
Cryptosporidium or a surrogate fo€ryptosporidium and
related hydrogeologic and water quality parameters
during the full range of operating conditions.

(i)  The study must include sampling from both the
production well(s) and monitoring wells that areesned
and located along the shortest flow path between th
surface water source and the production well(s).



(16) Treatment performance toolbox componentsifeetingCryptosporidium
treatment requirements.

(@)

(b)

(©)

Combined filter performance. Water systemagisonventional
filtration treatment or direct filtration treatmergceive an additional
0.5-log Cryptosporidium treatment credit during any month that the
water system meets the criteria in this subsec@Gambined filter
effluent (CFE) turbidity must be less than or egod).15 NTU in at
least 95 percent of the measurements. Turbidityt imeisneasured as
described in OAR 333-061-0036(5)(a)(B).

Individual filter performance. Water systenssng conventional

filtration treatment or direct filtration treatmersceive 0.5-log

Cryptosporidium treatment credit, which can be in addition to Qe

log credit under subsection (16)(a) of this rulain any month the

system meets the criteria in this subsection. C@mpé with this
criteria must be based on individual filter turlbydmonitoring as
described in OAR 333-061-0036(5)(d).

(A) The filtered water turbidity for each individlfilter must be
less than or equal to 0.15 NTU in at least 95 p#rotthe
measurements recorded each month.

(B) No individual filter may have a measured tdrty greater than
0.3 NTU in two consecutive measurements taken Thitas
apart.

(C) Any system that has received treatment cfedindividual
filter performance and fails to meet the requiretaeri
paragraphs (16)(b)(A) or (B) of this rule, duringyamonth, is
In violation of treatment technique requirementpiEscribed
by subsection (4)(g) of this rule unless the Deparit
determines the following:

(i)  The failure was due to unusual and short-term
circumstances that could not reasonably be pregtente
through optimizing treatment plant design, opergtar
maintenance; and

(i)  The system has experienced no more than twb s
failures in any calendar year.

Demonstration of performance. The Departmesy approve

Cryptosporidium treatment credit for water treatment processesdas

on a demonstration of performance study that nteetsriteria in this

subsection. This treatment credit may be greaser tr less than the

prescribed treatment credits in subsection (4){geations (15)

through (18) of this rule and may be awarded tatinent processes

that do not meet the criteria for the prescribeslits.

(A) Water systems cannot receive the prescribeattrent credit

for any toolbox option in sections (15) through)(®8this
rule, if that toolbox option is included in a denstmation of



performance study for which treatment credit is r@sd
under this subsection.

(B) The demonstration of performance study muigh\ioa
Department-approved protocol, and must demondinate
level of Cryptosporidium reduction achieved by the treatment
process under the full range of expected operatmglitions
for the water system.

(©C) Approval by the Department must be in writiagd may
include monitoring and treatment performance adtdrat the
system must demonstrate and report on an ongosig tma
remain eligible for the treatment credit. The Dé&p@&nt may
require such criteria where necessary to verify ttha
conditions under which the demonstration of perfmoe
credit was approved are maintained during routjperation.

(17) Additional filtration toolbox components foreetingCryptosporidium
treatment requirements.

(@)

(b)

()

(d)

Bag and cartridge filters. Systems rec&wgotosporidium treatment
credit of up to 2.0-log for individual bag or cadtye filters and up to
2.5-log for bag or cartridge filters operated inesgby meeting the
requirements in OAR 333-061-0050(4)(c)(L). To hgible for this
credit, water systems must report to the Departntiatresults of
challenge testing conducted in accordance with GAR061-
0050(4)(c)(L). The filters must treat the entirandl flow.

Membrane filtration. Systems recei@gyptosporidium treatment
credit for membrane filtration that meets the reguients of this
paragraph. Membrane cartridge filters that meet#faition of
membrane filtration in OAR 333-061-0020(115) atigible for this
credit. The level of treatment credit a systemingxeis equal to the
lower of the values determined under OAR 333-063000)(c)(H)(i)
and (ii).

Second stage filtration. Water systems rec@igdog
Cryptosporidium treatment credit for a separate second stage of
Department-approved filtration that consists oftsatual media,
GAC, or other fine grain media following granulaedma filtration.
To be eligible for this credit, the first stagefitttation must be
preceded by a coagulation step and, both filtrattages must treat
the entire plant flow taken from a surface wateGd¥vUDI source.
The Department must assign the treatment cred#dbas an
assessment of the design characteristics of tinatiiin process. A cap
(added layer of filter media), such as GAC, onmgls stage of
filtration is not eligible for this credit.

Slow sand filtration (as secondary filter). Mfasystems are eligible to
receive 2.5-lo@Cryptosporidium treatment credit for a slow sand
filtration process that follows a separate stagdtaodtion if both



(18)

filtration stages treat the entire plant flow takeym a surface water
or GWUDI source, and no disinfectant residual sspnt in the
influent water to the slow sand filtration proceBse Department
must assign the treatment credit based on an assessf the design
characteristics of the filtration process. Thissdiion does not apply
to treatment credit awarded to slow sand filtratised as a primary
filtration process.

Inactivation toolbox components for meetryptosporidium treatment
requirements.

(@)
(b)
(€)

If Chlorine Dioxide is used, CT values in T@Bb must be met.

If Ozone is used, CT values in Table 36 mesinet.

To receive treatment credit for UV light, wasystems must treat at
least 95 percent of the water delivered to theipuhlring each month
by UV reactors operating within validated condisdor the required
UV dose, as prescribed by OAR 333-061-0036(5)(cgi) OAR
333-061-0050(5)(k)(1). Systems must demonstrateptiamce with
this condition by the monitoring required in OAR33361-
0036(5)(c)(D)(ii)



