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In Oregon, most systems with a slow sand plant require a WT1 certified operator (55%).  

Transient non-community water systems are required to attend a 1-time training class (0.6 

CEU).  A higher classification has been required for some systems that have additional 

treatment processes and/or treatment plants (e.g., a system that uses slow sand filtration 

to treat one source and conventional filtration to treat a second source).
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This table shows the pathogen removal and inactivation requirements of the SWTR, 

IESWTR, and LT1.  Pathogen removal involves a physical removal mechanism like filtration, 

whereas inactivation refers to a mechanism whereby the pathogen is altered though the 

use of a chemical or ultraviolet radiation in such a way as to render it either destroyed or 

unable to reproduce.  The SWTR and LT1 requires systems to achieve 4-log 

removal/inactivation of viruses, 3.0-log removal/inactivation of Giardia lamblia and 2.0-log 

removal of Cryptosporidium for systems of all sizes.  The IESWTR only required 2-log crypto 

treatment for larger systems serving over 10,000 people.  LT1 then extended those same 

requirements for systems serving less than 10,000 people. Typically systems use chlorine 

disinfection to meet the 4-log virus treatment requirement.  By meeting 4.0-log virus 

treatment, this satisfies the 0.5-log disinfection requirement for Giardia, with the remaining 

2.5-log removal achieved through filtration.  The 2.o-log Cryptosporidium requirement 

must be met entirely through filtration.  A properly operated slow sand filtration system is 

capable of meeting these requirements with just the addition of chlorine with enough 

contact time to achieve the 4.0-log virus and 0.5-log Giardia inactivation requirements.
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Turbidity is measured as Combined Filter Effluent (CFE) for slow sand, diatomaceous earth, 

and alternative filtration. The CFE 95th % value and CFE maximum value for slow sand and 

diatomaceous earth were not lowered in the IESWTR and LT1ESWTR since these filtration 

technologies are assumed to provide 2-log Cryptosporidium removal with the turbidity 

limits established by SWTR. Alternative filtration technologies (defined as filtration 

technologies other than conventional, direct, slow sand, or diatomaceous earth) must 

demonstrate to the state that filtration and/or disinfection achieve 3-log Giardia and 4-log 

virus removal and/or inactivation. The IESWTR and LT1ESWTR also require alternative 

filtration technologies to demonstrate 2-log Cryptosporidium removal.
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In Oregon, water plants submit the maximum combined filter effluent turbidity measured 

for each day of operation.  This includes the maximum daily value of all available 

measurements, not just the 4-hr or daily reading.  The 95th percentile turbidity was then 

calculated for each treatment plant for the year spanning July 1, 2011 to June 30, 2012 and 

averaged by filtration type.  The 95th percentile means that 95 percent of the available 

results are equal to or less than the 95th percentile.  For example, for slow sand filtration, 

95% of all the results were less than 0.36 NTU.  These results show that plants using slow 

sand filtration are more than capable of meeting the 1 NTU standard, especially, since this 

is required in 95th of all compliance samples and not of the daily maximum of all available 

data.  
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LT2 supplements SWTR, IESWTR, and LT1 by targeting additional Cryptosporidium

treatment requirements to higher risk systems.  Higher risk is determined by source water 

sampling showing > 0.075 oocysts/L. The rule also contains provisions to reduce risks from 

uncovered finished water storage facilities by requiring all pre SWTR reservoirs and tanks to 

be covered (or have treatment) and to ensure that systems maintain microbial protection 

as they take steps to reduce the formation of disinfection byproducts. 
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Initial and second round monitoring must begin no later than the month beginning with the 

date listed in the table.
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Additional treatment is required if higher than Bin 2.
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16 different treatment options are specified in a “microbial toolbox”.  Each option has 

certain criteria that needs to be met (e.g., turbidity limits).  Log removal credit is achieved 

on a month-to-month basis depending upon if the criteria was met (i.e., you could be in 

compliance one month and out of compliance the next month, depending upon the 

performance of the option chosen).  Slow sand filtration is microbial toolbox option 13.
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The SWTR required that a disinfectant residual be maintained at the entry point to the 

distribution system of at least 0.2 mg/l (after any storage used in CT calculations and prior 

to the first customer) .  Monitoring to meet this rule must be continuous (15-minute 

readings) for systems serving more than 3,300 people.  Smaller systems serving less than 

3,300 people, may be allowed to sample less frequently (e.g. every 4 hours or once daily) 

depending upon the system size.  If you are planning on switching disinfectants or 

disinfection practices, you should contact your state regulator, since there may be 

additional requirements (e.g. plan review, disinfection profiling and benchmarking, new 

MRDLs or DBP issues, etc.).
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The SWTR required that systems must also keep chlorine residuals in the distribution 

system at a detectable level.  The Disinfection By-Products Rules require that the chlorine 

residual level be less than 4.0 mg/l, which is called the Maximum Residual Disinfectant 

Level (MRDL) under the Stage 1 Disinfectants/Disinfection Byproducts Rule.
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Other requirements of the three rules are shown here. If changes are made to a 

disinfectant (or are planned to be made), the State may require a disinfection profile and 

benchmark, which is a determination of 3-log inactivation of Giardia based upon 12 months 

of historical entry point disinfectant and CT data.  The State (or representative such as the 

County) must conduct a sanitary survey, or inspection, of the water system every 3 years.  

The SWTR required that all finished water reservoirs and tanks be constructed with a cover, 

impervious to contaminant sources (e.g., excludes things dropping from overhead and 

rainfall (curbed, lockable roof hatch covers), and rodents and birds getting in through air 

vents and overflow piping (insect screens on vents and flap valves on overflow piping).  The 

SWTR also required that persons operating the plant be qualified, as determined by the 

state.  Typically this is through the use of operator certification application and examination 

requirements.
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This table shows the pathogen removal and inactivation requirements of the SWTR, 

IESWTR, and LT1.  Pathogen removal involves a physical removal mechanism like filtration, 

whereas inactivation refers to a mechanism whereby the pathogen is altered though the 

use of a chemical or ultraviolet radiation in such a way as to render it either destroyed or 

unable to reproduce.  The SWTR and LT1 requires systems to achieve 4-log 

removal/inactivation of viruses, 3.0-log removal/inactivation of Giardia lamblia and 2.0-log 

removal of Cryptosporidium for systems of all sizes.  The IESWTR only required 2-log crypto 

treatment for larger systems serving over 10,000 people.  LT1 then extended those same 

requirements for systems serving less than 10,000 people. Typically systems use chlorine 

disinfection to meet the 4-log virus treatment requirement.  By meeting 4.0-log virus 

treatment, this satisfies the 0.5-log disinfection requirement for Giardia, with the remaining 

2.5-log removal achieved through filtration.  The 2.o-log Cryptosporidium requirement 

must be met entirely through filtration.  A properly operated slow sand filtration system is 

capable of meeting these requirements with just the addition of chlorine with enough 

contact time to achieve the 4.0-log virus and 0.5-log Giardia inactivation requirements.

20



21



22



23



24



25



26



27



28



29



30



31



32



33



34



35



36



If we were conducting a tracer study to determine the disinfection contact time, the 

segment including the contact tank and piping between the point of chlorine injection and 

the sample point used for CT determinations (located at or prior to the first customer) is 

considered one disinfection segment.
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In this section we’ll spend a little time going over disinfection.
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This is an erosion chlorinator installed at a booster station for the City of Astoria.
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