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What does 4-log Virus
Treatment mean?

é For groundwater sources, 4-log
treatment Is the inactivation, removal, or
Inactivation and removal, of 99.99% of
viruses from the water supply.

¢ It Is a calculated value based on studies
conducted on specific treatment
technologies.



What type of treatment?

¢ Inactivation (Chlorine, ozone, UV)
¢ Removal (Membrane technologies)

¢é Combination through alternative
treatment technologies



Why Install/Maintain 4-log
Treatment?

é Systems that maintain 4-log virus
treatment are exempt from monitoring
requirements of the Ground Water Rule

¢ Installing 4-log treatment is one of the
Corrective Action alternatives to
address a significant deficiency or fecal
contamination



Why Install 4-log Treatment?

é Treatment typically will not be the first choice
among the Corrective Action alternatives.
Why?

é Compliance monitoring
é Expense: operator, chemicals, lamps
é Maintenance

¢ “Band-aid”, chlorine will not reliably inactivate
other pathogens like cryptosporidium



“Z When is 4-log Treatment the
Appropriate CA Alternative?

é Lot constraints prevent regulation-
compliant well location and no viable
Interconnection available

é Undetermined contamination source
(.e. no identified significant
deficiencies)
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Ml Existing Treatment Systems

¢ GWSs that maintain 4-log inactivation and/or
removal of viruses are exempt from the
monitoring provisions of the GWR.

¢ If you believe that your system has this level
of treatment, you must demonstrate to the
DWS that the treatment meets this level.

¢ It is recommended that this be done before
December and far enough in advance for
DWS review and approval (i.e. now).




Compliance Monitoring

é The water system must also maintain the
treatment system at this level of treatment,
and provide the DWS with documentation of
this.

¢ DWS will provide forms/guidance that will
outline this.

¢ Failure to do so will require the system to
comply with triggered and assessment
monitoring regulations.



¢ “| think my chlorination system will meet
4-log virus Inactivation”....
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STATE OF CONNECTICUT DEPARTMENT OF PUBLIC HEALTH
DRINKING WATER SECTION

TECHNICAL GUIDELINES FOR DETERMINING DISINFECTION “CT” WHEN USING
CHLORINE FOR CHLORINATION OF GROUNDWATER SOURCES OF SUPPLY

Effective Date: February 1, 2008

é Step 1: Determine existing/proposed CT from the point of injection to
the first customer.

é CT: per Section 19-13-B102(a)(17) of the RCSA “means the product of
the residual disinfectant concentration (C) in milligrams per liter (mg/l)
determined before or at the first customer, and the corresponding
disinfectant contact time (T) in minutes (i.e., “C” X “T").” CT is typically
expressed as mg-min/L (milligrams per minute per liter).

é Guidance is available on DWS website.



|==] Microsoft Excel - GW CT Spreadsheet ¥8 EPA-1 [Read-Only]
(] Ele  Edit

L 21 | bl 45 @

Macros MUST be enabled Welcome to the CT Calculator
in Microsoft Excel for CT
Calculator to work

Intended Andience: Public drinking water systems that use ground water and want to determine if the chemical disinfection their system
uses provides 4-log inactivation of viruses.

1. Type of Disinfection (Free Chlorine, Chlorine Dioxide, Chloramines, or Ozone)

2. For each data point being used the: 3. For each data point being used either the:
Residual Disinfection Cancentration “olume in Gallons.
Water pH OR

Water Temperature in Celsius Total volurme of water storage tank(s) for each GWWTF.

Feak Flow in gallons per minute Length (in feet) and diameter {in inches) for each GWTF
that has a cylindrical pipe.

Review Instructions and Example
Access User's Guide - Walkthrough of Inputs
Background Information and System Specifications Background

Begin Data Entry Enter Data

» M Credit § Instructions 4 Input Sheet £ User's Guide /

UM

é http://www.asdwa.org/ data/n 0001/resources/live/GW%20CT%20Spread
sheet%20V8%20EPA .xls




Treatment

é Step 2. Determine log inactivation
based on CT-value

é What is the pH?

¢ What is the water temperature at the
point of injection?
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EPA CT Value Table

Table 4-4. CT Value: for Inactivation of Viruszes by Free Chlorime, pH 6.0-92.0
 DegressCl 1 [ 2|3 |4 [S5|6]7[8]o]w0]nj1|B|115]16]17]1819 %

2 |58 |53 |56 44 |40 |33 |36 |34 [32 50 128 |26 |24 |20 20 |18 |16 |14 |12 J10
_mmnmmmm--_\mmmamﬂmaa
56 |52 |48 44 [40 [28 [36 [34 [22 30

:|-= i the t al'] ; are modifiad by linear interpolation betwesn 3°C mcrements.




Treatment

é Step 3: Is there adequate inactivation?

¢ If not: Increase chlorine, increase
contact time, or consider supplementing
with an alternative treatment technology



Compliance Monitoring

é For systems that provide 4-log removal
treatment, routine compliance
monitoring must be performed to ensure

that the treatment is effective and public
health Is protected.



Compliance Monitoring

¢ Step 4. Chlorine Compliance monitoring

¢ >3,000 population — continuous monitoring
at a location at least equivalent to 1%t
customer.

¢ <3,000 population — continuous monitoring
at a location equivalent to 1st customer or 1
grab sample/day at the time of peak hourly
flow.



Compliance Monitoring

é \What is “equivalent to 15t customer”?
é \What Is “peak hour flow”?
é How do | compile and submit the data?



Alternative Treatment

é Treatment systems installed in series
can be approved provided that the sum
total of treatment provides 4-log (e.q.

UJV+chlorine, membrane filtration+ UV,

UV+UV+UV). There are currently no

Known single UV units that will provide

4-log inactivation of viruses.




Examples:

é Combination of treatment technologies
(UV and chlorine, UV and membrane,
etc.)

é UV units in series
é Membranes units in series



Review:
Alternative Treatment

¢ If you wish to submit data substantiating that a
membrane filtration unit, UV disinfection system, or
combination of treatment systems provides at least 4-
logs of virus treatment, you must minimally provide
the following as evidence:

é Validation of the log treatment indicated for a treatment unit.
Acceptable validation methods include, but are not limited to,
verification through industry, state or federal studies,
including USEPA's ETV program, or an actual in-situ
validation conducted by the PWS.

é Verification that the UV dose can be reliably delivered with
the site specific conditions of the system (if applicable),
Including water chemistry, flow rate changes, redundancy,
backup power, etc.

é In the absence of DWS issued compliance monitoring
requirements, a compliance monitoring plan that assures
that the treatment unit(s) is/are being maintained to 4-log
treatment of viruses.
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11.5. Environmental Protection Agency (EPA) - Environmental Technology V

September 2008
Drinking Water

clior

The NSF Intemational (NSF) Crinking Water
Systerns [DWS) Center is one of several US BPA
fion (ETV)
centers dedicated to producing credible
ervironmental performance data. The BPA
e of Research and Development (ORD)
leads the ETV Program.

govemment/industry partnerships i
credible perfformance and cost data, and
preparation of product-specific verfication
reports for broad dissemination.  The DWS Center
has targeted drinking water ems such as
arseni duction, microbi ritarminants,
particulate remowval, disinfection by-products.
radionuc s, and other chemi contaminants.
A stakeholder steering committee and technical
panel help to advise the DWS Centeron
verification acfivities and direction.

The DWS Center currenily has twenty-six test
plans that culline festing p ures for various
es. The Center has p ized the
following technology cat L AN DrESSUReS
membrane filiration, alternafive membrane

ion exchange, arr siipping, carlridge/bag fiter
processes, and on-site h generation
systerns. The DWS Center has also evaluated

©

erification (ETV) Program

residential Poirt-of Use [POU) devices, Point-of-
Entry (POE) whole building systerms, and mokb
water freatment systems for their ability o remove
chemical and biclogical agents of concem.

In 2007 NSF survey of ASDWA memibers, thirty-
five states reported they recognize NSF/EPA ETV
reports drinking water treatment systems,
atthough mostly through policy (see map below).
Utah is currently the cnly state with a formal
reference to the ETV reports in their regulations.

systemn design manual references ETV
or surface water freatment. Thiry-one
d they would allow for reduced

e. Most stated that they
wiould reduce the required pilot festing if scurce
waters were similar to fhose in the ETV report.




ETV

¢ Validates Treatment Technologies
¢ Establishes Validation Protocols
¢ Check website periodically



Treatment

¢ Systems will be permitted to continue to
use existing disinfection systems
(chlorine, UV) that do not meet 4-log
Virus Iinactivation.



Treatment

é P\WSs that use chlorine, ozone or UV
treatment that does not provide 4-log
virus inactivation will likely be required
to conduct additional monitoring to
ensure that the treatment is not masking
microbial pathogen contamination.



Treatment

¢ Maintaining 4-log treatment does not
remove the need to correct/maintain the
Infrastructure of the system.
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STATE OF CONNECTICUT DEPARTMENT OF PUBLIC HEALTH

é Don’t forget...any

PUBLIC WATER SYSTEM GENERAL APPLICATION FOR APPROVAL OR PERMIT

treatment upgrades o

Any regulated public water system (PWS3) seeking an approval or permit (refer to list In Section C on fol ng
page) must submit this general application to the Department in addition to the applicable specific applicatio

L] L]
noted in & ion C in order for the Department to initiate a rev L al appllcatmn must be completed
by either the administrative official or cerified operator for the PWS. : npleted,
Incomplete applications will be rejected. This general application form along th the applicable specific

applications noted in Section C may be obtained from the DPH Drinking Wal 0 b page by going to
the DPH webpage at hitp dph and clicking on the Drinking Sacti ink. Each phase of a

b e ap p r OV e d by th e : hasa.pmjacl. requires a plalsdgenelal.apr-l’ic-ati::‘n o,

Project Name:

U Project Address:
I a C Sl \ S e Ctl O n 1 9 = PwWolONumber C3° PWS Type (selectone). [ ] Community [JNTNC []TA

T DPH Project Mumber (if
Print Name of PWS Administrative Official or Certified Operator:

- Title:
Address:

- -
é General Application
Fax Number:
] Section B. Basis for Requesting Approval or Permll (select all that apply:
We b S I te [[] Formal Enforcement Action (administrative Order, Consent Order, Notice of Violation (Ciil Penalty))
[ ] ] Viclation Identified in Sanitary Survey Repm‘!

ater Quality Es
[] Project Edantlf .prouau Water Supply Plan
["] Federal or S ans [ | DWSRF [ | STEAP Funds [ | STAG Funds
] Certificate of Publl zonvenience and Mecessity (CPCN)
[ Proactive nents or enhancements)

[ other:

E-mail Address:
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Questions?



