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The CT Method: A Reference Guide 

Developed by the North Carolina Area Wide Optimization Program Team 

What is CT 

According to the EPA’s Surface Water Treatment Rule (SWTR), all public water systems which use a surface 
water source must achieve a minimum of 99.9% (3-log) removal and/or inactivation of Giardia lamblia cysts and 
a minimum of 99.99% (4-log) removal and/or inactivation of viruses. The CT method was developed to determine 
the level of inactivation of Giardia lamblia cysts and viruses based on water treatment plant operational data and 
disinfection conditions. CT stands for concentration (C) times contact time (T) and is the concentration of the 
disinfectant multiplied by the time that the disinfectant is in contact with the water. The SWTR established CT 
values for chlorine, chlorine dioxide, ozone, and chloramines which will achieve at least a 99.9% (3-log) 
inactivation of Giardia lamblia cysts and at least a 99.99% (4-log) inactivation of viruses. 

Terminology of CT 

Regulations and guidance documents often differ in terminology regarding components of the CT method, which 
lends to some of the confusion surrounding CT compliance. Particularly, there is a considerable amount of 
terminology used in regulations and in guidance documents concerning the CT method that is interchangeable. 
CTactual is equivalent to CTcalculated and to CTcalc. CT99.9 is equivalent to CT3-log, Giardia and to CTrequired. The terms 3-
log and 99.9% removal and/or inactivation can be used interchangeably, as can the terms 4-log and 99.99% 
removal and/or inactivation. As we review how contact time is determined, the concept of the baffling factor will 
be introduced. The baffling factor is also known as the short-circuiting factor and can be represented by FSC or 
by T10/T. 

Log Removal and Log Inactivation 

The reduction of microorganisms that is achieved by treatment at a water treatment plant is measured on a 
logarithmic scale (i.e., order of magnitude scale) and is referred to in terms of log reduction. For example, a 2-
log reduction of Giardia lamblia cysts corresponds to a 99% reduction of Giardia lamblia cysts, and a 3-log 
reduction of Giardia lamblia cysts corresponds to a 99.9% reduction of Giardia lamblia cysts. 

The phrases log removal, log inactivation, and log reduction are not interchangeable, and care should be taken 
to differentiate these to avoid confusion. Log removal refers to the percentage of microorganisms that are 
removed by physical treatment processes. Log inactivation refers to the percentage of microorganisms that are 
inactivated (killed or rendered unable to replicate) by disinfection. Log reduction is the total log removal and log 
inactivation and refers to the percentage of microorganisms that are removed by physically treatment processes 
and that are inactivated by disinfection. Log inactivation is used to measure the effectiveness of disinfection, so 
this document will focus on the concept of log inactivation and how it relates to measuring compliance with CT 
requirements. 
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CT in the Rules and Regulations 

Subpart H of 40 CFR §141 contains regulatory requirements for disinfection and filtration, which are two key 
water treatment processes that inactivate and physically remove microorganisms and the particulate matter that 
they readily grow on. The regulations in Subpart H are divided into two categories: (1) regulations that apply to 
systems with filtration treatment and (2) regulations that apply to systems without filtration treatment. All of North 
Carolina’s surface water plants utilize filtration treatment, so the regulations that apply to systems with filtration 
treatment will be discussed.  

40 CFR §141.70(a)(1) and 40 CFR §141.70(a)(2) state that at least 99.9% (3-log) removal and/or inactivation of 
Giardia lamblia cysts and at least 99.99% (4-log) removal and/or inactivation or viruses must occur between a 
point where the raw water is not subject to recontamination by surface water runoff and a point downstream at 
or before the first customer. The regulations within 40 CFR §141.72 reiterate that the total treatment processes 
of a system must be sufficient to achieve 99.9% (3-log) removal and/or inactivation of Giardia lamblia cysts and 
99.99% (4-log) removal and/or inactivation of viruses for systems with filtration treatment. The EPA states that 
conventional treatment plants that are meeting the minimum performance criteria are achieving at least a 2.5-
log removal of Giardia lamblia cysts and at least a 2-log removal of viruses prior to disinfection. The EPA 
recommends that a conventional water treatment plant provide sufficient disinfection to achieve a minimum of 
0.5-log inactivation of Giardia lamblia cysts and a 2-log inactivation of viruses. 15A NCAC 18C .2002 also 
requires that all surface water treatment facilities include chemical disinfection to achieve a minimum of 0.5-log 
inactivation of Giardia lamblia cysts. On December 2, 2014, North Carolina’s Public Water Supply Section issued 
a letter allowing a 2.5-log removal credit for Giardia lamblia cysts and a 2-log removal credit for viruses for 
systems operating conventional filtration treatment. A copy of this letter is provided in Appendix A. For water 
systems that are not utilizing conventional treatment, such as water systems that utilize direct filtration, Table 7-
2 in the LT1ESWTR Disinfection Profiling and Benchmarking Technical Guidance Manual can be referenced to 
determine the log removal credits that are allowed for Giardia lamblia cysts and for viruses.  

Monitoring and Reporting Requirements 

40 CFR §141.74 contains monitoring requirements, such as those for pH, temperature, and residual disinfectant 
concentration, that are used in determining compliance with CT requirements. This rule also provides the 
methodology for the conversion of plant operational data to log inactivation values for Giardia lamblia cysts and 
for viruses.  

Per 40 CFR §141.75(a)(2), disinfection information must be reported to the State within 10 days after the end of 
each month. The Public Water Supply Section requires that an electronic monthly operating report (eMOR) be 
submitted by each surface water treatment plant, and the following information must be included in the eMOR:  

1. For each day, the lowest measurement of residual disinfectant concentration (in mg/l) at the distribution 
entry point. 

2. The date and duration of any period in which the residual disinfectant concentration of water entering 
distribution fell below 0.2 mg/l and when the State was notified of the occurrence. 
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3. The daily residual disinfectant concentration(s) (in mg/l) and disinfectant contact time(s) (in minutes) used 
for calculating the CT value(s). 

4. If chlorine is used, the daily measurement(s) of pH of disinfected water following each point of chlorine 
disinfection. 

5. The daily measurement(s) of water temperature in °C following each point of disinfection. 

6. The daily CTactual and inactivation ratio for each disinfectant measurement or segment, and the sum of all 
inactivation ratio before or at the first customer. 

7. The daily determination of whether disinfection achieves adequate Giardia lamblia cyst and virus 
inactivation, i.e., whether the inactivation ratio is at least 1.0 or, where disinfectants other than chlorine 
are used, other indicator conditions that the State determines are appropriate are met. 

Determining CT Compliance Using Free Chlorine 

The SWTR establishes CT values for systems using free chlorine, chlorine dioxide, ozone, and chloramines for 
primary disinfection. The majority of surface water systems in North Carolina use free chlorine for primary 
disinfection, so the focus of this section will be on determining CT compliance for systems with conventional 
treatment that use free chlorine as the primary disinfectant. It is recommended that the EPA’s LT1ESWTR 
Disinfection Profiling and Benchmarking Technical Guidance Manual be consulted prior to determining CT 
compliance for a system using a primary disinfectant other than free chlorine. This section will also focus on CT 
compliance determination specifically for Giardia lamblia cysts because compliance with inactivation 
requirements for viruses is achieved if a system uses free chlorine for primary disinfection and has met the 
inactivation requirements for Giardia lamblia cysts. 

CT inactivation requirements are achieved when the ratio of the CT that has been achieved, CTactual, to the CT 
that is required, CTrequired, is greater than or equal to 1.0. In order to determine if CT inactivation requirements 
have been achieved, three steps must be completed: 

1. The minimum CT value that has been achieved at current operating conditions, which is also known as 
CTactual, must be calculated once each day. 

2. The minimum CT value that is required in order to meet the required log inactivation of Giardia lamblia 
cysts, which is also known as CTrequired, must be determined once each day. 

3. The ratio of CTactual to CTrequired, which is also known as the CT ratio or the inactivation ratio, must be 
calculated once each day. In order to be compliant, the ratio of CTactual to CTrequired must be greater than 

or equal to one (
஼்ೌ೎೟ೠೌ೗
஼்ೝ೐೜ೠ೔ೝ೐೏

൒ 1). 

Additional information about how to complete the above steps is provided in the following sections. A 
spreadsheet to assist with determining CTactual, CTrequired, and the CT ratio is provided in Appendix B, and 
examples for determining CTactual, CTrequired, and the CT ratio are provided in Appendix C. 
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Determining CTactual 

The minimum CT value that has been achieved during current operating conditions, CTactual, must be calculated 
once each day to determine the CT ratio. The free chlorine residual concentration, which is the “C” in CT, should 
be the minimum free chlorine residual measured during that day for each disinfection segment. The contact time, 
which is the “T” in CT, is measured from the point of disinfectant application to the point of residual measurement 
for each disinfection segment and is a measure of the detention time corresponding to the time for which 90% 
of the water has been in contact with at least the minimum free chlorine residual concentration, C. This contact 
time is designated as T10. An explanation of disinfection segments can be found in the following section, and a 
discussion of how T10 is determined can be provided in the subsequent section. 

CTactual for a particular disinfection segment is calculated by multiplying the minimum free chlorine residual 
measured during the day in the disinfection segment times the contact time for that disinfection segment. If there 
are multiple disinfection segments, the CTactual values for each disinfection segment are summed to determine 
the total CTactual.  

𝐶𝑇௔௖௧௨௔௟ ൌ 𝐶 ൈ  𝑇ଵ଴ 

Where, 
C = minimum daily measured free chlorine residual, mg/L 

T10 = contact time, min 

Detailed steps for calculating CTactual may be helpful when performing these calculations for more complex water 
treatment plants, and additional information is provided in the LT1ESTRW Disinfection Profiling and 
Benchmarking Technical Guidance Manual. 

Disinfection Segments 

Disinfection segments are the treatment processes following a disinfectant injection point that provide detention 
time, and thus contact time, before reaching the monitoring point where the disinfectant residual is measured. 
CT values can be determined by using a single monitoring point or in segments based on multiple injection and 
monitoring points. Many systems utilize the single disinfection segment approach and rely primarily on contact 
time within the clearwell(s) to meet inactivation requirements. The following figure demonstrates how a system 
would typically utilize a single disinfection segment. 
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Figure 1: Plant Schematic Showing a Conventional Filtration Plan with One Disinfection Segment (Figure from LT1ESWTR 
Disinfection Profiling and Benchmarking Technical Guidance Manual) 

 

For systems with more than one disinfectant injection point, a multi-segment approach can be utilized if more 
than one monitoring point is provided. For each disinfection segment, an injection point will need an associated 
monitoring point at the end of the disinfection segment, and each disinfectant injection point will start a new 
disinfection segment. CTactual for systems using multiple disinfection segments is calculated by summing the 
CTactual values calculated for each disinfection segment. The following figure demonstrates how a system could 
use two disinfection segments. 

Figure 2: Plant Schematic Showing Two Disinfection Segments (Figure from LT1ESWTR Disinfection Profiling and 
Benchmarking Technical Guidance Manual) 
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Contact Time 

Contact time, T10, is a measure of the detention time corresponding to the time for which 90% of the water has 
been in contact with at least the minimum free chlorine residual concentration, C. Contact time in each basin, 
pipe, or unit process is a function of the configuration and the baffling, and contact time can be determined either 
by using theoretical detention time calculations (i.e. baffling factor methodology) or by performing a tracer study. 

Contact time should be determined when a new water treatment plant is placed into service or any time physical, 
operational, or disinfection modifications occur at a water treatment plant such that the previously determined 
contact time is no longer valid for the conditions at the water treatment plant. The Plan Review Unit of the Public 
Water Supply Section will identify projects that potentially impact contact time and will request either theoretical 
CT calculations or that a new tracer study be completed as a condition of the approval of the project. For 
instances where operational concerns regarding a water plant’s contact time have been observed (often as a 
result of issues identified during compliance monitoring or routine sanitary surveys), Regional staff and 
Compliance staff of the Public Water Supply Section may also identify a need for a water system to reassess 
the contact times being utilized and recommend that either a revised theoretical determination or a tracer study 
be completed. Revised theoretical determinations and tracer studies should be submitted to the Regional 
Engineer at the applicable Regional Office, and it is the responsibility of the Regional Engineer, with the 
concurrence of the Operations Branch Head and the Surface Water Treatment Rule Manager, to approve the 
new contact time for use by the water system.  

Tracer Studies 

There is no regulatory requirement that a tracer study must be completed instead of using theoretical detention 
time calculations (i.e. baffling factor methodology) to determine contact time, T10. However, tracer studies provide 
a more accurate contact time than baffling factors do as they provide a real measure of the contact time by 
evaluating the amount of time it takes for the tracer to flow through each segment in a treatment train. In some 
cases completion of a tracer study may be advised, as tracer studies provide a more accurate understanding of 
a plant’s hydraulic conditions, and a tracer study may be able to identify field conditions that do not match the 
engineering plans and specifications on file for the water plant’s current configuration (e.g. a failed baffle curtain 
or a closed valve).  Additionally, tracer studies are especially important when the theoretical CT calculations are 
marginal or when a system is trying to optimize CT over multiple disinfection segments to address other 
compliance issues, such as disinfection-byproduct (DBP) formation. Should a tracer study be performed, 
Appendix D of the EPA Disinfection and Profiling and Benchmarking Guidance Manual provides a detailed 
explanation of how to perform a tracer study and how to determine the contact time from the data collected 
during the study. Worksheets to assist Public Water Supply Section personnel in reviewing a tracer study are 
included in Appendix D.    

Baffling Factors 

Baffling factors are numerical values that represent the degree of short-circuiting that is occurring within a 
treatment basin. It is important to note that baffling factors provide rough estimates of the actual contact time 
and should only be used on a limited basis. Contact time can be estimated based on the hydraulic characteristics 
of a basin, pipe, or unit process and the baffling factor for each with the following equation: 
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𝑇ଵ଴ ൌ TDT ൈ
𝑇ଵ଴
𝑇

 

Where, 
T10 = contact time, min 

TDT = theoretical detention time, min 
T = hydraulic residence time, min 

T10/T = baffling factor 

The values for a baffling factor can range from zero to one, and a higher baffling factor indicates that less short-
circuiting is occurring. An example of the flow conditions with a baffling factor of 1.0 and with a baffling factor of 
0.1 is provided in the figure below. Baffling factors have been developed that allow for the contact time to be 
estimated based on the volume and the flow rate through a basin, pipe, or unit process, and baffling factors for 
various baffling conditions and basins are provided in the table below. It is recommended that a conservative 
approach to calculating the contact time with baffling factors be used by selecting the lowest baffling condition 
that is applicable because the estimated contact time calculated using baffling factors may not accurately 
represent the actual contact time.  

Figure 3: Baffling Factor Characteristics of a Pipe and a Clearwell (Figure from LT1ESWTR Disinfection Profiling 
and Benchmarking Technical Guidance Manual) 
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Table 2: Baffling Factors (Table from LT1ESWTR Disinfection Profiling and Benchmarking Technical Guidance Manual) 

 

Determining CTrequired 

The minimum CT value that is required in order to meet the required log inactivation of Giardia lamblia cysts, 
CTrequired, must be determined once per day. CTrequired can either be determined from tables of CT values for 
inactivation of Giardia lamblia cysts by free chlorine, which are known as the CT tables, or CTrequired can be 
calculated using a regression equation. Plant operational data collected from the monitoring point for each 
disinfection segment are used to determine CTrequired. The following is a list of the information that is needed for 
each disinfection segment: 

1. The daily minimum temperature of the water at the monitoring point for each disinfection segment must 
be determined. Free chlorine’s efficacy decreases as the water temperature decreases, so the minimum 
temperature measured during a day should be used when determining CTrequired. 

2. The daily maximum pH of the water at the monitoring point for each disinfection segment must be 
determined. Free chlorine’s efficacy decreases as the pH of the water increases, so the maximum pH 
measured during a day should be used when determining CTrequired. 

3. The daily minimum free chlorine residual measured at the monitoring point for each disinfection 
segment must be determined. 

With this information, the CT tables that are provided in Appendix E can be used to determine the CTrequired. To 
obtain a CTrequired value from the CT tables, the following steps should be performed: 

1. Find the appropriate table based on the disinfectant used (free chlorine). 

2. Find the appropriate table based on the microorganisms of concern (Giardia lamblia cysts). 
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3. Find the appropriate table based on the temperature. 

4. Find the appropriate section based on the pH. 

5. Find the appropriate column based on the required log inactivation. 

6. Find the appropriate row based on the measured disinfectant residual. 

7. Identify the CT value where the log inactivation column and disinfect residual row intersect. 

Oftentimes, the exact values that were recorded for the minimum temperature, the maximum pH, and the 
minimum free chlorine residual are not in the CT tables. When this issue arises, it is recommended that the 
conservative values for temperature, pH, and the free chlorine residual are used to determine the CTrequired value. 
Linear interpolation may also be used to determine a CTrequired value that lies between two values. 

As an alternative to using the CT tables, the Disinfection Profiling and Benchmarking Guidance Manual provides 
regression equations for calculating CTrequired. The regression equations are as follows: 

 For temperatures < 12.5 °C: 

𝐶𝑇௥௘௤௨௜௥௘ௗ ൌ ሺ0.353 ൈ 𝐼ሻሾ12.006 ൅ 𝑒ሺଶ.ସ଺ ି ଴.଴଻ଷ ൈ ்௘௠௣ ା ଴.ଵଶହ ൈ ஼ ା ଴.ଷ଼ଽ ൈ ௣ுሻሿ 

 For temperatures ≥ 12.5 °C: 

𝐶𝑇௥௘௤௨௜௥௘ௗ ൌ ሺ0.361 ൈ 𝐼ሻሾെ2.261 ൅  𝑒ሺଶ.଺ଽ ି ଴.଴଺ହ ൈ ்௘௠௣ ା ଴.ଵଵଵ ൈ ஼ ା ଴.ଷ଺ଵ ൈ ௣ுሻሿ 

Where, 
I = 0.5, the number of log inactivations required after the 2.5 log credit 

Temp = Minimum temperature in the disinfection segment, °C 
C = Minimum residual chlorine concentration at the disinfection segment monitoring point, mg/L 

pH = Maximum measured pH in the disinfection segment 
e = 2.7183, the base for the natural logarithm 

Determining the CT Ratio 

The CT ratio, which is the ratio of CTactual to CTrequired, must be calculated once per day. This is done with the 
following equation: 

 
𝐶𝑇௔௖௧௨௔௟
𝐶𝑇௥௘௤௨௜௥௘ௗ

 

If the ratio of CTactual to CTrequired is greater than 1, then CT inactivation requirements have been achieved. If the 
ratio of CTactual to CTrequired is less than 1, then CT inactivation requirements have not been achieved. 
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Appendices 
Appendix A: Conventional Filtration Treatment Log Removal Credits Letter 

Appendix B: Log Inactivation Ratio Determination for Surface Water Systems 

Appendix C: CT Calculation Examples 

Appendix D: CT Compliance Review Worksheets 

Appendix E: CT Values for Inactivation of Giardia lamblia Cysts 
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Appendix A: Conventional Filtration Treatment Log Removal Credits Letter  
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Appendix B: Log Inactivation Ratio Determination for Surface Water Systems 
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Appendix C: CT Calculation Examples 

Example 1: 

Problem: 

Determine CTactual for a day at a water treatment plant with conventional treatment. The water treatment plant 
uses one disinfection segment, and the contact time (T10) is 81.3 minutes. The lowest free chlorine residual 
recorded during the day is 0.8 mg/L. 

Solution: 

𝐶𝑇௔௖௧௨௔௟ ൌ 𝐶 ൈ  𝑇ଵ଴ ൌ 0.8 ൈ 81.3 ൌ 65.0 𝑚𝑔 ൉ 𝑚𝑖𝑛/𝑙 

Example 2: 

Problem: 

Determine the ratio of CTactual to CTrequired for a day at a water treatment plant with conventional treatment using 
the CT tables method if 0.5-log inactivation of Giardia lamblia cysts is required. The water treatment plant uses 
one disinfection segment, and the contact time (T10) is 135 minutes. The lowest free chlorine residual recorded 
during the day is 1.2 mg/l. The minimum water temperature recorded during the day is 5.0 °C. The highest pH 
recorded during the day is 7.5. 

Solution: 

First, CTactual must be calculated: 

𝐶𝑇௔௖௧௨௔௟ ൌ 𝐶 ൈ  𝑇ଵ଴ ൌ 1.2 ൈ 135 ൌ 162 𝑚𝑔 ൉ 𝑚𝑖𝑛/𝑙 

Second, CTrequired must be determined. Locate the CT table for a temperature of 5.0 °C. Read the CT value for a 
pH of 7.5, a free chlorine concentration of 1.2 mg/l, and a log inactivation of 0.5. The CTrequired value from the CT 
table is 31 mgꞏmin/l. 

Finally, the CT ratio must be calculated: 

 
𝐶𝑇௔௖௧௨௔௟
𝐶𝑇௥௘௤௨௜௥௘ௗ

ൌ  
162
31

ൌ 5.23 

The CT ratio 5.23 > 1.0, therefore adequate Giardia lamblia cysts inactivation has been achieved. 

Example 3: 

Problem: 

Determine the ratio of CTactual to CTrequired for a day at a water treatment plant with conventional treatment using 
the CT tables and the approximation method if 0.5-log inactivation of Giardia lamblia cysts is required. The water 
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treatment plant uses one disinfection segment, and the contact time (T10) is 75 minutes. The lowest free chlorine 
residual recorded during the day is 0.9 mg/l. The minimum water temperature recorded during the day is 5.0 °C. 
The highest pH recorded during the day is 6.9. 

Solution: 

First, CTactual must be calculated: 

𝐶𝑇௔௖௧௨௔௟ ൌ 𝐶 ൈ  𝑇ଵ଴ ൌ 0.9 ൈ 75 ൌ 67.5 𝑚𝑔 ൉ 𝑚𝑖𝑛/𝑙 

Second, CTrequired must be determined. Locate the CT table for 5.0 °C. A CT value for a pH of 6.9 and a free 
chlorine residual of 0.9 mg/l is not provided in the table, so the approximation method must be used to determine 
CTrequired. To use the approximation method, conservative values for pH, temperature, and chlorine concentration 
must be used to select a CT value from the table; therefore, a pH of 7.0 and a free chlorine residual of 0.8 mg/l 
are used to read the table. Locate the CT table for a temperature of 5.0 °C. Read the CT value for a pH of 7.0, 
a free chlorine residual of 0.8 mg/l, and a log inactivation of 0.5. The CTrequired value from the CT table is 24 
mgꞏmin/l. 

Finally, the CT ratio must be calculated: 

 
𝐶𝑇௔௖௧௨௔௟
𝐶𝑇௥௘௤௨௜௥௘ௗ

ൌ  
67.5
24

ൌ 2.81 𝑚𝑔 ൉ 𝑚𝑖𝑛/𝑙 

The CT ratio 2.81 > 1.0, therefore adequate Giardia lamblia cysts inactivation has been achieved. 

Example 4: 

Problem: 

Determine the ratio of CTactual to CTrequired for a day at a water treatment plant with conventional treatment using 
the regression method if 0.5-log inactivation of Giardia lamblia cysts is required. The water treatment plant uses 
one disinfection segment, and the contact time (T10) is 25 minutes. The lowest free chlorine residual recorded 
during the day is 0.8 mg/l. The minimum water temperature recorded during the day is 10.3 °C. The highest pH 
recorded during the day is 7.4. 

Solution 

First, CTactual must be calculated: 

𝐶𝑇௔௖௧௨௔௟ ൌ 𝐶 ൈ  𝑇ଵ଴ ൌ 0.8 ൈ 25 ൌ 20 𝑚𝑔 ൉ 𝑚𝑖𝑛/𝑙 

Second, CTrequired must be calculated with the regression method equation. The minimum water temperature is 
< 12.5 °C, so the appropriate equation for that temperature must be used: 
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𝐶𝑇௥௘௤௨௜௥௘ௗ ൌ ሺ0.353 ൈ 𝐼ሻൣ12.006 ൅ 𝑒ሺଶ.ସ଺ ି ଴.଴଻ଷ ൈ ்௘௠௣ ା ଴.ଵଶହ ൈ ஼ ା ଴.ଷ଼ଽ ൈ ௣ுሻ൧

ൌ ሺ0.353 ൈ 0.5ሻൣ12.006 ൅ 𝑒ሺଶ.ସ଺ ି ଴.଴଻ଷ ൈ ଵ଴.ଷ ା ଴.ଵଶହ ൈ ଴.଼ ା ଴.ଷ଼ଽ ൈ ଻.ସሻ൧
ൌ 21.27 𝑚𝑔 ൉ 𝑚𝑖𝑛/𝑙 

Finally, the CT ratio must be calculated: 

 
𝐶𝑇௔௖௧௨௔௟
𝐶𝑇௥௘௤௨௜௥௘ௗ

ൌ  
20

21.27
ൌ 0.94 𝑚𝑔 ൉ 𝑚𝑖𝑛/𝑙 

The CT ratio 0.94 < 1.0, therefore adequate Giardia lamblia cysts inactivation has NOT been achieved. The CT 
ratio of CTactual to CTrequired must be greater than 1.0 in order for adequate inactivation to have been achieved. 
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Appendix D: CT Compliance Review Worksheets 
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Plant Specifications Worksheet 

Water System Name: ____________________________________________PWS ID: ___________________ 
ORC or Responsible Party: _________________________________ 
Date of Review: _______________________ 
 
Flow: 
Treatment Plant Design Capacity: ________MGD 
Maximum Historical Flow: _____ MGD 
Average Flow: _______MGD 
 
High Service Pumps: 
Maximum Design Flow: ______MGD 
Maximum Historical Flow: ______MGD 
Average Flow: _______ MGD 
 
Clearwell(s): 
Clearwell 1: 
Capacity: _______MG 
Maximum Historical Depth: ___________ft 
Minimum Historical Depth: ______ft 
Basin / Clearwell Geometry_______ Length (ft), _______Width (ft), _______Height (ft) 
Baffle Configuration (Describe): ______________________________________________________________ 
________________________________________________________________________________________ 
 
Clearwell 2: 
Capacity: _______MG 
Maximum Historical Depth: ___________ft 
Minimum Historical Depth: ______ft 
Basin / Clearwell Geometry_______ Length (ft), _______Width (ft), _______Height (ft) 
Baffle Configuration (Describe): ______________________________________________________________ 
________________________________________________________________________________________ 
 
Clearwell 3: 
Capacity: _______MG 
Maximum Historical Depth: ___________ft 
Minimum Historical Depth: ______ft 
Basin / Clearwell Geometry_______ Length (ft), _______Width (ft), _______Height (ft) 
Baffle Configuration (Describe): ______________________________________________________________ 
________________________________________________________________________________________ 
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Water Quality Data: 
Disinfection Log Inactivation Required for Giardia lamblia cysts: _____ (typically 0.5-log) 
 
Minimum Historical Temperature: ___ oC 

Maximum Historical pH: ____ 
Minimum Historical Free Chlorine Residual: ____ mg/l 
Describe the Disinfection Segments: __________________________________________________________ 
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

Segment 1: 
Disinfectant Chemical: ___________________________________________________________ 
Point of Application: _____________________________________________________________  
Temperature at End of Segment 1: _______oC 
pH at End of Segment 1: _______ 
Disinfectant Residual at End of Segment 1: ______mg/l 
 
Segment 2: 
Disinfectant Chemical: ___________________________________________________________ 
Point of Application: _____________________________________________________________  
Temperature at End of Segment 2: _______oC 
pH at End of Segment 2: _______ 
Disinfectant Residual at End of Segment 2: ______mg/l 
 
Segment 3: 
Disinfectant Chemical: ___________________________________________________________ 
Point of Application: _____________________________________________________________  
Temperature at End of Segment 3: _______oC 
pH at End of Segment 3: _______ 
Disinfectant Residual at End of Segment 3: ______mg/l 
 
Segment 4: 
Disinfectant Chemical: ___________________________________________________________ 
Point of Application: _____________________________________________________________  
Temperature at End of Segment 4: _______oC 
pH at End of Segment 4: _______ 
Disinfectant Residual at End of Segment 4: ______mg/l 
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Tracer Study Worksheet 

Tracer Study Performed By: _________________________________________________ 
Date of Tracer Study: _____________________________ 
 
Describe the tracer study segment(s) for which T10 was determined: __________________________________  
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 
 
Tracer Chemical Used: 
Tracer Study Method: ____________________________ (Slug dose, Step dose, other) 
Type: ____________________________________________________ (i.e. Hydrofluorosilicic Acid) 
Background Concentration (raw water concentration): _______mg/l 
Dosage: _______mg/l 
Net Concentration: _______mg/l (background concentration – dosage) 
Sample Location: ______________________________________________________________________ 
 
Flow: 
___ Yes ___ No     Was a process flow diagram (PFD) included in the tracer study report? 
Number of Flow Rates Tested: _______ 
 Flow 1: _______ MGD 
 Flow 2: _______ MGD 
 Flow 3: _______ MGD 
 Flow 4: _______ MGD 
___ Yes ___ No     Was highest flow rate tested at least 91% of flow rate expected to ever occur? 
 
Clearwell(s): 
Clearwell 1: 
Tracer Study Depth: _____ ft 
___ Yes ___ No     Was the minimum operating level used during the tracer study? 
 
Clearwell 2: 
Tracer Study Depth: _____ ft 
___ Yes ___ No     Was the minimum operating level used during the tracer study? 
 
Clearwell 3: 
Tracer Study Depth: _____ ft 
___ Yes ___ No     Was the minimum operating level used during the tracer study? 
 
Tracer Study Results: 
T10 _________ minutes 
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Appendix E: CT Values for Inactivation of Giardia lamblia Cysts 
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