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Overview


 AIP language


 Purpose of the presentation


 TCR method evaluation 


 EPA objectives 


 EPA options


 ETV program


 ETV outcomes


 ETV process 
 Role of AMS and EPA 


 Estimated timelines


 ATP revision
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AIP language for Revised Total Coliform 


Rule


 EPA should “evaluate all approved coliform methods to 


determine if they continue to be appropriate for use in 


drinking water compliance monitoring”


 EPA should “engage stakeholders in a technical dialogue 


in its review of the Alternate Test Procedure (ATP) 


microbial protocol for coliform methods”
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Purpose of this presentation


 To present you with an option that EPA is considering for 


evaluating method performance of approved methods


 To get your input regarding this option 


 Solicit ideas for other options


 Share ATP revision plans
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EPA objectives in evaluating TCR methods 


performance


 Side-by-side comparison
 ATP protocol has changed over time


 Enough literature and experience to suggest that performance 
varies


 Want a comprehensive assessment of all the approved methods


 Set method performance criteria 
 FP/FN/specificity


 sensitivity


 Based on results of this study evaluate if methods 
continue to be appropriate for use in compliance 
monitoring.
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EPA options for methods re-evaluation


 Perform in house study


 More limited scope


 Contract out study


 More limited scope


 Water Research Foundation (WRF) Study


 Usually for creative and innovative projects


 Unclear how much influence stakeholders including EPA 
would have


 The study design


 The QA/QC


 Scope and completeness
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EPA options for methods re-evaluation –


cont’d


 Evaluation under Environmental Technology 


Verification (ETV) Program


 Streamlined process with EPA 


QA/Technical/Programmatic oversight


 Consensus-based process for test design


 Stakeholder input to design, QA/QC, test 


collaborators, reference methods, etc.


 Experienced with this type of work


 Currently verifying 3 new E.coli test kits


 Mostly vendor funded 
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Environmental Technology Verification 


Program (ETV)


 Evaluates and verifies the performance of innovative 


technologies that have the potential to improve protection of 


human health and the environment


 Voluntary program that operates as a public-private 


partnership, mainly through cooperative agreements between 


EPA and private nonprofit testing and evaluation 


organizations.
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ETV – Cont’d


 Has 6 Verification Centers


 Advanced Monitoring Systems Center


 Air Pollution Control Technology Center


 Drinking Water Systems Center


 Greenhouse Gas Technology Center


 Materials Management and Remediation Center


 Water Quality Protection Center
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ETV – Cont’d


 Selection of technology categories, development of 
verification protocols, verification parameters guided by 
expertise of ETV stakeholders


 Federal agencies (EPA, DoD, DOE, USDA, NASA)


 States (ex. AL, NY, TX, NB)


 Industry (ex. Dow chemicals, DuPont, Bayer)


 Associations (ex. ITRC; NEWMOA; AWWA; 
ASTWMO)


 Technical Panels


 Assembled by technology category


 Panel members selected through referral 


and/or open solicitation
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ETV – Cont’d


 ETV evaluates and verifies but does not endorse, certify 


or approve technologies


 verifies technology performance under a defined set 


of test conditions


 Cost of the testing can be paid for by vendors, 


collaborators (sponsors), or both


 EPA subsidy may also be contributed
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ETV outcomes


 Have been used for environmental policy, regulations 


and guidance


 Water programs


 LT2 Enhanced Surface Water Rule


 States reference ETV in their regulations


 Air/Energy Programs


 Land/Toxics Program
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More about ETV Advanced Monitoring 


Systems (AMS) Center


 AMS Center is operated in cooperation with Battelle


 Battelle


 Verifies the performance of commercial-ready 
technologies that involve monitoring, sampling, 
detection, and/or characterization


 Non-profit organization


 Has operated ETV AMS Center since 1997 and 
performed over 1/3 of the program’s verifications


 Cooperative agreement with EPA
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The ETV process: Role of AMS Center


1. Vendor solicitation for participation


 Public announcement 


 Electronic newsletter


 EPA ETV and other websites


 Through stakeholders = ETV advisory committee 


(EPA, some states, industry) + Technical panel


2. Technical/expert panel solicitation 
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The ETV process – cont’d


3. Development of Test QA plan


 Through stakeholder input 


 Involves review by participating vendors
 Final plan is signed on by vendors and approved by 


EPA before testing proceeds


4. Verification Testing


 Can include laboratory and/or field testing
 Includes Battelle and EPA audit of staff and lab to 


ensure adherence to the approved test QA plan


 Technical systems audit


 Data quality audit
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The ETV process – cont’d


6. Development of Reports


 Includes data analysis, EPA program, QA, 


and technical review, outside peer-review


 Public report containing summary data
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The ETV process: Role of EPA


 Provide expertise and advice on developing the testing 


protocol and study design


 Can contribute to the cost of testing but not required


 EPA/OW will consider ETV results to decide if methods 


continue to be appropriate for use in compliance 


monitoring
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Estimated timeline for the entire process


Task 


Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec


Vendor solicitation for participation


Technical panel solicitation


Develop, review, finalize test QA plan


Testing (includes QA auditing)


Data analysis, review and reports


2011 2012
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Estimated timeline for RTCR


 Proposal – fall 2010


 Final – fall 2012


 Rule effective date – fall 2015


 ETV study results will be ready prior to effective date of 
the RTCR


 Where warranted, EPA could modify the list of approved 
methods


 Notice and comment rule making
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EPA’s preferred option


 Method Evaluation under the ETV program


 Streamlined process


 Consensus based approach for study design


 EPA QA/technical/Programmatic oversight


 Timely execution of study


 Broader scope


 Experienced with this type of work
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ATP Revision


 Incorporate lessons learned from the ETV study


 Revise the ATP protocol


 Include a frame work for evaluating innovative 


technologies


 Invite comment on revised draft
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Overview


 Activity flow chart


 AIP, Stakeholders, methods evaluation and ATP 


review


 Draft frame work for method evaluation


 Steps in the evaluation process


 Defining coliforms


 Setting performance criteria


 Performing the side by side comparison







Activity flow chart
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Methods evaluation for appropriateness
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ATP review
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Results
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Steps in method evaluation


 A. Defining coliforms


 B. Setting performance criteria


 C. Performing side by side comparison 


study







A. Defining coliforms


 Method based definition


 Ferment lactose to produce acid and gas


 Use of LTB/BGLB as the reference


 It is a derivation of historical method used for 


coliforms


 LTB/BGLB mimics gut conditions


 LTB is a std methods method 







A1. Develop a total coliform and E.coli strain 


bank


 Test known strains in LTB/BGLB.


 Strains that are positive in LTB/BGLB are 


considered coliforms.  


 Coliform strain collection can be used for the side by 


side comparison study as well as future studies.







A1. Develop a total coliform and E.coli strain 


bank – cont’d


 Questions:


 Where do we get the strains from?


 ATCC strains


 Strains isolated from drinking water?


 Isolate naturally occurring strains from sewage samples and ID 


them?


 How many such strains and from which genera do we 


use?


 For coliform bacteria: Klebsiella, Citrobacter, Enterobacter, 


Escherichia, others? 


 For non-coliforms: Vibrio, Flavobacteria, Aeromonas, Serratia, 


others?


 We will also need strains of E.coli for the strain bank







A2. Developing a non-coliform strain bank


 Create a library of non-coliform strains by 


testing with LTB/BGLB.


 Strains that are negative in LTB/BGLB test belong 


in this collection. 


 Questions:


 Which and how many strains?







Advantages of developing a coliform/non-


coliform strain bank with LTB/BGLB


 Using defined strains allows us to understand the true value


 Using LTB helps to keep the coliform definition method based and 
avoids getting into ever-changing taxonomic issues


 Using a non-vendor developed method eliminates bias that using 
vendor method would introduce 


 We will know the true value as well as the performance of 
LTB/BGLB


 All future methods could be tested against this known set of strains 
in this strain bank thereby increasing comparability, if such a 
protocol were to be included in the ATP protocol







B.  Setting performance criteria using LTB 


as the reference method


1. False positive/negative/specificity criteria
 With defined strains


 Use strains from the strain bank developed to test the 
false positive /negative rates of all methods (here, we are 
calibrating LTB/BGLB as zero FP/FN)


 With unknown strains


 Use diluted sewage samples from across the country to 
test the approved methods. 


 We can calculate the FP/FN rates and specificity using 
both the tests (defined and unknown)


 Then set acceptance criteria to be no more than say 
5% false negative 


 We could be a little more tolerant with false positives.







B1. False positive/negative/specificity criteria 


- cont’d


 Questions


 What level of false negative do we accept? 


5% or less?


 Do we set acceptance criteria for false positives and if 


so, what should it be?







Advantages of setting false 


positive/negative/specificity criteria with


defined and unknown strains


 Allows us to measure false positive/negative rate with 


the true value as well as unknown matrix (sewage)


 Helps us understand matrix interference issues


 Allows methods to be tested against biologically diverse 


strains through use of sewage samples from various 


geographical locations







B2. Setting sensitivity criteria


 With chlorine stressing


 Test all approved methods with (LTB/BGLB as 


reference) with chlorine stressed organisms using 


strains from the strain bank as well as sewage samples.


 With various bacterial concentrations


 Then set sensitivity acceptance criteria in 


reference to LTB’s performance


 Greater than 90 or 95%?







Advantages of using chlorine stressing for 


sensitivity criteria


 Use of chlorine stressing is a surrogate for 


distribution system stress


 Would allow testing of injured, slow growing 


bacteria







C. Performing side by side comparison


 Test all methods, including the reference 


method, simultaneously for each parameter to 


minimize variation.








Sean Conley and Crystal Rodgers-Jenkins
May 11, 2010







• Completed interagency reviews


• Anticipated publication - Summer 2010


• 60 day comment period


• Public meetings to discuss the proposal are 
being planned (3)


Washington DC


Other locations are under consideration


Webcast?  It’s so green!  It’s so low carbon!


2







 We considered all of the comments made 
at the stakeholder meeting while drafting 
the proposed RTCR


◦ E.g., PN language, guidance plan and schedule


 We successfully drafted a proposal that 
has “the same substance and effect as the 
elements in the AIP.”


 The draft proposed rule requests public 
comment specific to certain issues


 Wait until you see it!  You’re gonna like it!
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 SAB reviewed the cost and benefits sections of the 
RTCR Economic Analysis and the occurrence and 
predictive models used


 They were generally supportive of the EPA approach 
and efforts


 They believed that monthly monitoring could achieve 
greater immediate health protection than the AIP 
approach


 They recommended that EPA conduct additional 
sensitivity analysis around some modeling 
assumptions 


 See 
http://yosemite.epa.gov/sab/sabpeople.nsf/WebCom
mittees/BOARD
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Guidance manuals


Assessment and Corrective Action guidance 


manual to be discussed in detail today


Evaluation of Analytical Methods


Plan to evaluate currently approved coliform


analytical methods and the Alternative Test 


Procedure (ATP) will be discussed today and 


tomorrow


Safe Drinking Water Information System (SDWIS)


• See next slide







2009 2010 2011 2012 2013


FY2009 FY2010 FY2011 FY2012 FY2013


2015


FY2014


Proposed 


Rule


SDWIS/STATE 


release 2.3 


delivered


SDWIS/STATE 


release 3.0 


scheduled 


(includes GWR 


automation)


Final 


Rule


Primacy 


Implementation


Collect RTCR                


data system 


requirements       


from stakeholders


Design and develop 


RTCR module for data 


entry and compliance 


determination


SDWIS/STATE 


release 3.1 


(estimated date)


SDWIS/STATE 


release 4.0 


estimated date 


(includes RTCR)


Other potential info system changes 


related to RTCR changes


PN Rule                


Electronic Sanitary Survey  


Ground Water Rule   


Aircraft Rule
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 Partners
◦ EPA and WaterRF


◦ MOU signed on Jan 29, 2009


 Steering Committee (SC) – 9 members
◦ 8 meetings/calls between April 2009 and April 


2010


◦ Accepted products of the RICP, including priorities 
document


 Final Priorities of the Distribution System RICP
◦ Contains 29 project area documents, including 10 


that have been designated as high priority
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 Survey of Large Drinking Water Utility 
Distribution Systems


 Epidemiological Studies of Health Effects 
Associated with Low or Negative Pressure 
Events in Distribution Systems


 Quantitative Microbial Risk Assessment 
(QMRA) to Evaluate Exposure to Pathogens 
through Drinking Water Distribution Systems


 Contaminant Entry from Breaches in Storage 
Facilities


High Priority Project Areas
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 Estimation of Contaminated Water Volumes 
and Contaminant Concentrations Introduced 
Into Distribution Systems Due to Backflow 
Events from Unprotected Cross-Connections 
Based on Model Predictions and Field and 
Pilot-Scale Experiments


 Survey of Distribution System Pressure 
Management Practices


 Characterize Propagation of Pressure Events 
through Water Distribution Systems to 
Improve Pressure Management Approaches


High Priority Project Areas
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 Targeted Surveys to Obtain Information on 
State and Local Regulations, Policies, 
Manufacturing Practices and Guidelines for 
Distribution Systems


 Best Practices to Minimize Risks Associated 
with Cross Connections and Backflow


 Best Practices for Minimizing Risks Associated 
with Storage Facilities


High Priority Project Areas
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 Disseminate fact sheet and present 
information about the priorities at 
conferences, symposia, and stakeholder 
meetings describing the activities of the 
RICP. 


 Update website with links to relevant 
partner-sponsored RIC projects


Communications Activities
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Summary of State Experiences with 
Assessment of Water Systems and 


Response Actions


Revised Total Coliform Rule 
Stakeholder Meeting


May 11, 2010


Association of State Drinking Water Administrators
1401 Wilson Blvd. - Suite 1225 - Arlington, VA 22209 - (703) 812-9505 - www.ASDWA.org







Summary of responses by 17 states to a survey 


conducted in February 2010.


States had varying degrees of experience with an 


assessment/response process like that  outlined in the 


Agreement in Principle


The results presented are the most frequent responses 


(made by more than one state) but additional 


responses were received that may also support the 


development of content for the guidance.


Association of State Drinking Water Administrators
1401 Wilson Blvd. - Suite 1225 - Arlington, VA 22209 - (703) 812-9505 - www.ASDWA.org
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In your experience, what are some of the common causes of 


total coliform and E. coli occurrence in distribution 


systems?


Distribution system:


• Failure to disinfect (or improper disinfection) after maintenance on the distribution 
system


• Main breaks


• Holes in the tank, inadequate screening, etc. which could allow animals and or fecal 
matter to enter the tank


• Loss of system pressure


• Lack of regular flushing programs


• Biofilm build-up in the distribution system


• Cross-connections


• Inadequate disinfectant residual


• Flushing of the system dislodges the biofilm


• New water main construction


Association of State Drinking Water Administrators
1401 Wilson Blvd. - Suite 1225 - Arlington, VA 22209 - (703) 812-9505 - www.ASDWA.org
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Common Causes (continued)


Source/Treatment:


• Well defect (electrical conduit not sealed, vent screen missing, inadequate well seal, 
etc.)


• Recent work on the well


• Flooding at wellhead


• Well maintenance


• Damage to well cap /casing


• Treatment failure 


Sampling related:


• Incorrect sampling locations (Ex. outside tap)


• Improper sample tap (Ex. swivel faucet)


• Improper sampling technique


Association of State Drinking Water Administrators
1401 Wilson Blvd. - Suite 1225 - Arlington, VA 22209 - (703) 812-9505 - www.ASDWA.org
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Please provide examples of how you have found the causes.


• On-site visit by state inspector to look for any significant deficiencies or possible 
causes


• Additional sampling to isolate source - service line, premise plumbing, distribution 
system


• Review of treatment records, O&M records, quality control data, etc


• Interviewing the water treatment plant operator to determine if work has recently 
been done on the system or other possible causes


• Investigation reports submitted by public water system itself 


• Investigation by Contractors/Consultants


• Calling the system to discuss their positive TCR samples


• Additional Chlorine residual monitoring


• Evaluation of compliance data


• Evaluate source /aquifer grouting,  setbacks , abandon wells


• Well inspection with down-hole camera


• Information from Sanitary Surveys


Association of State Drinking Water Administrators
1401 Wilson Blvd. - Suite 1225 - Arlington, VA 22209 - (703) 812-9505 - www.ASDWA.org
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Please provide examples of how you have corrected the causes.


General:


• Defects that are identified are required to be fixed as soon as 
possible


Distribution system:


• Training and explanation of proper flushing practices


• Require disinfection of the distribution system or appurtenances 
(water softener, individual faucets) 


• Flushing the distribution system


• Encouraged the CWS to complete more frequent and rigorous 
inspections of the tank to include the screens, hatches and other 
means of entry


• Repairing tank holes, vents, screens, etc.


Association of State Drinking Water Administrators
1401 Wilson Blvd. - Suite 1225 - Arlington, VA 22209 - (703) 812-9505 - www.ASDWA.org
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Please provide examples of how you have corrected the causes.


Source/Treatment:


• Training and explanation of proper disinfection practices 


• Require a system to install permanent chlorination equipment


• Cleaning/disinfecting the well


• Increasing the disinfectant residual.


• Replacement/modification of well


• Repair of wellhead/seal


• Resumption of proper treatment


Sampling related:


• Training and explanation of proper sampling techniques 


Association of State Drinking Water Administrators
1401 Wilson Blvd. - Suite 1225 - Arlington, VA 22209 - (703) 812-9505 - www.ASDWA.org
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For those cases in which you could not definitively identify 


cause(s), what actions did you take in response to the occurrence 


anyway?
• If the exact cause cannot be determined, we require/may require disinfection of the 


distribution system. 


• Flushing


• Probably for the majority of positive samples, a specific cause can’t be identified.  Once the 
system collects samples from the appropriate sites (assuming these are negative) and conducts 
any required public notice, they are considered finished with the violation and response.  


• Increase frequency of routine TC monitoring


• Additional sampling throughout the system – investigative purposes


• Technical assistance and training is provided.


• Require that the system hire a consultant and/or licensed engineer to identify the problem and 
specify corrective actions.


• If the community water system currently adds chlorine then the chlorine level is increased 
(below the MRDL).  


• When positive source samples are detected the well is removed from service and chlorination 
and flushing is repeated until safe sample results are obtained.  In at least a few instances the 
well pump and discharge piping have been pulled, inspected and cleaned.  


Association of State Drinking Water Administrators
1401 Wilson Blvd. - Suite 1225 - Arlington, VA 22209 - (703) 812-9505 - www.ASDWA.org


8







Does a state form or internal SOP, process, or checklist exist to 


help with conducting investigations following MCL violations 


under the current TCR?  Please provide a copy of the form, SOP, 


or checklist.


• We do not currently have a form or checklist for total coliform investigations. 


• Yes, we do have various guidance /SOP’s for TCR follow-up.  Information 


submitted


Association of State Drinking Water Administrators
1401 Wilson Blvd. - Suite 1225 - Arlington, VA 22209 - (703) 812-9505 - www.ASDWA.org
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How long does it typically take to fill out the form or complete 


the internal SOP, process, or checklist?


Since most states did not have a routine form or process, only a few states 
could provide an estimate of the time needed.


• This would vary greatly depending on the size and complexity of the 
PWS and the problem.   
– For example, the entire process might be completed in a 3 to 4 hour visit to the 


community supply.  File review may add an additional hour to the process. Or


– May arrive for site visit and see a broken off well casing or may take multiple site 
visits, & contacts with owner & well contractor to resolve.  


• 15 – 30 minutes


• 1 to 2 business days


• After making contact with the system completion of an activity report 
should take less than an hour


• A call may take 5 minutes.


Association of State Drinking Water Administrators
1401 Wilson Blvd. - Suite 1225 - Arlington, VA 22209 - (703) 812-9505 - www.ASDWA.org
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What information do you need to effectively answer questions 


being posed in items listed in the draft EXAMPLE assessment 


forms accompanying the proposed revised Total Coliform Rule 


Agreement-in-Principle?


Examples of records needed from the water system to support the assessment: 


• Maintenance logs (WTP equipment, distribution system, tanks, pump stations)


• WTP and distribution system daily operations log sheets (including HS pumpage changes) and water 
quality data (including C-T and disinfection information)


• Distribution system pressure readings, tank levels and other monitoring data (available primarily from 
SCADA or telemetry)


• Operational data regarding chloramination: ratios, free ammonia, pH, total chlorine, temperature 


• Customer inquiry/compliant logs


• Main break logs


• System flushing logs


• Hydrant use/fire department use records


• Cross-connection inspection logs/backflow device testing (if available)


• Plumbing records (inspections for building plumbing)


• Records of the sampling chronology 


• PWS SOPs for sample site selection, sampling, transport


• Weather conditions


• System plans and maps


• Security alarm and video recordings


Association of State Drinking Water Administrators
1401 Wilson Blvd. - Suite 1225 - Arlington, VA 22209 - (703) 812-9505 - www.ASDWA.org
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Could you share a completed form, incident description, or other 


documentation that could be used as an example or case study 


(specific system information redacted) to accompany an EPA 


guidance?


• A few states could provide examples of completed forms or incident descriptions 


that may be useful as an appendix to the guidance.


Association of State Drinking Water Administrators
1401 Wilson Blvd. - Suite 1225 - Arlington, VA 22209 - (703) 812-9505 - www.ASDWA.org
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Survey Summary


Implementing Assessment 


and Correction in 


Response to Coliform


Erica Brown 


Association of Metropolitan Water Agencies


Steve Via


American Water Works Association


presented to:


Revised Total Coliform Rule 


Stakeholder Meeting


May 11, 2010
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Purpose


 Inform development of guidance to support 


Revised TCR Rule


 Identify areas of emphasis


 Basis for developing example case-studies
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Overview


 Invitation to participate distributed to 


AWWA and AMWA community water 


system membership 


 Survey instrument available through 


SurveyMonkey


 Response Period: February 8 – March 3
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Survey Participants by System Size


 Number of Systems (n=59)


0 10 20 30


501 - 3,300


3,301 - 10,000


10,001 - 100,000


>100,000
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Characteristics of Survey Population


 Not representative of 


 Significant Non Compliers


 “Troubled” systems


 Systems uninterested in compliance


 Representative of


 A range of system sizes


 Generally characterized as well-performing 


systems


 Systems with proactive water quality 


management strategies


Answer Question – What practices to we want to model in guidance?
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Cause


Response 


(Percentage)


Response 


(Count)


Contaminated sample tap 61 36


On-premise plumbing, piping, or water 


treatment devices at sample site location 27.1 16


Cross-connection 1.7 1


Water main installation or repair 18.6 11


Interruption of treatment 3.4 3


Contamination of water supply (e.g., well or 


spring) 3.4 2


Challenging water treatment conditions (e.g., 


heavy rainfall, rapid snowmelt, flooding, etc.) 1.7 1


Loss of distribution system pressure 3.4 2


Inadequate maintenance of storage tank 5.1 3


Sampling protocol error 52.5 31


Laboratory error 16.9 10


Unable to identify a specific cause 35.6 21


Other 18.6 11


Most Common Causes of Positive Total 


Coliform Samples
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Cause


Response 


(Percentage)


Response 


(Count)


Contaminated sample tap  46.2 24


On-premise plumbing, piping, or water treatment 


devices at sample site location 9.6 5


Cross-connection 1.9 1


Water main installation or repair 9.6 5


Interruption of treatment 0 0


Contamination of water supply (e.g., well or spring) 3.8 2


Challenging water treatment conditions (e.g., heavy 


rainfall, rapid snowmelt, flooding, etc.) 1.9 1


Loss of distribution system pressure  0 0


Inadequate maintenance of storage tank 1.9 1


Sample protocol error 19.2 10


Laboratory error 5.8 3


Other 44.2 23


Note: Virtually all other comments reflected CWS had not experienced an 


E. coli positive.


Most Common Causes of Positive E. coli


Samples
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Challenging water treatment


conditions


Cross-connection


Loss of distribution system pressure


Contamination of water supply


Interruption of treatment


Inadequate maintenance of storage


tank


Laboratory error


Other


Water main installation or repair


On-premise plumbing, piping, or water


treatment devices


Unable to identify a specific cause


Sampling protocol error


Contaminated sample tap


Observations
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Challenging water treatment
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Cross-connection


Loss of distribution system pressure


Contamination of water supply 


Interruption of treatment


Inadequate maintenance of storage


tank


Laboratory error


Other 


Water main installation or repair


On-premise plumbing, piping, or


water treatment devices


Unable to identify a specific cause


Sample protocol error


Contaminated sample tap


Observations


0 10 20 30 40


Challenging water treatment


conditions


Cross-connection


Loss of distribution system pressure


Contamination of water supply 


Interruption of treatment


Inadequate maintenance of storage


tank


Laboratory error


Other 


Water main installation or repair


On-premise plumbing, piping, or


water treatment devices


Unable to identify a specific cause


Sample protocol error


Contaminated sample tap


Observations


501-3,300 persons served


3,301-10,000 persons served


10,001-100,000 persons served


>100,000 persons served


Total Coliform E. coli
(59 respondents) (52 respondents)


Observations


Contamination of water source
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0 5 10 15 20 25 30 35 40


Install other treatment


Install disinfection or change disinfectant


Modify design or replace water storage facility


Correct pressure problems/maintain adequate pressure


Replace valves, meters, or fittings


Repair or replace water source


Increase primary disinfection


Fix leaks in distribution system


Install backflow prevention device(s)


Initiate or enhance cross-connection control program


Flush all or large portion of distribution system


Clean or repair water storage facility


Other (please specify)


Install dedicated sampling tap


Increase disinfectant residual


Change sample site to avoid unsanitary conditions


Flush distribution system in the area around the positive


sample site(s)


Re-train staff conducting sampling


Observations


0 10 20 30 40


Challenging water treatment


conditions


Cross-connection


Loss of distribution system pressure


Contamination of water supply 


Interruption of treatment


Inadequate maintenance of storage


tank


Laboratory error
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Water main installation or repair


On-premise plumbing, piping, or


water treatment devices


Unable to identify a specific cause


Sample protocol error


Contaminated sample tap


Observations


501-3,300 persons served


3,301-10,000 persons served


10,001-100,000 persons served


>100,000 persons served


Most Common Steps Taken to Correct 


Underlying Causes – When Identified


53 Survey Question 


Respondents
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Install other treatment


Install disinfection or change disinfectant


Modify design or replace water storage facility


Correct pressure problems/maintain adequate pressure


Replace valves, meters, or fittings


Repair or replace water source


Increase primary disinfection


Fix leaks in distribution system


Install backflow prevention device(s)


Initiate or enhance cross-connection control program


Flush all or large portion of distribution system


Clean or repair water storage facility


Other (please specify)


Install dedicated sampling tap


Increase disinfectant residual


Change sample site to avoid unsanitary conditions


Flush distribution system in the area around the positive


sample site(s)


Re-train staff conducting sampling


Observations


Most Common Steps Taken to Correct 


When Underlying Cause is Unidentified


47 Survey Question 


Respondents
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57 Survey Question 


Respondents


Use of an Existing Form, Procedure, or 


Checklist to Guide Investigation
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Key Aspects of Completing 


Assessments


 Awareness across water system 


personnel


 Internal coordination


 Internal SOPs


 Access to operational records


 Access to SCADA records








LEVEL 1 AND 2 


ASSESSMENT FORMS


Vanessa Speight


TCR Stakeholder Meeting


May 11, 2010
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OBJECTIVES OF PRESENTATION


Discuss elements of Level 1 and 2 
assessments


Present current Level 1 and 2 assessment 
forms from Agreement In Principle (AIP)
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ASSESSMENT ELEMENTS IN AIP 
1. Inadequacies in sample sites, sampling protocol, 


and sample processing
2. Atypical events that may affect distributed water 


quality or indicate that distributed water quality 
was impaired


3. Changes in distribution system maintenance and 
operation that may affect distributed water quality 
including water storage


4. Source and treatment considerations that bear 
on distributed water quality, where appropriate 
(e.g. small groundwater systems)


5. Existing water quality data
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TYPICAL LEVEL OF EFFORT FOR


ASSESSMENTS


 Level 1 
 Basic self-evaluation
 Using data that should already be available to system
 Some additional field work including inspection of sample 


site
 Level of effort ranges from less than one day to multiple 


days, depending on the size and complexity of the PWS


 Level 2
 More detailed than Level 1, conducted by party approved 


by State
 Collect additional data beyond what is readily available
 Conduct extensive field investigations
 Possibly seek outside expertise or State assistance
 Level of effort ranges from at least one day to multiple 


days, depending on the size and complexity of the PWS 
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RECAP OF ASDWA / AWWA / AMWA 


SURVEY FINDINGS
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Common Causes of TC Positive AIP Element


Contamination at sample tap 1


On-premise plumbing at sample location 1


Sampling protocol error 1


Water main installation or repair 2


Biofilm / flushing 3


Improper disinfection 4


Well maintenance / construction 4


Cross connection 4







INITIAL TWG ASSESSMENT FORMS


(SEE HANDOUT FOR ACTUAL


FORMS)
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 Developed by TWG during FAC process prior to 5 


elements in AIP


 Both Level 1 and 2 assessment use these 10 


question categories







QUESTION CATEGORIES ON AIP 


FORMS


Question Categories on Level 1 and 2 Assessment 


Forms


AIP Element


Q1.  Have any atypical events occurred? 2


Q2.  Have there been any system changes? 2


Q3.  Evaluate sample site 1


Q4.  Evaluate sample protocol 1


Q5.  Assess distribution system facilities 3


Q6.  Assess storage tanks 3


Q7.  Assess treatment process 4


Q8.  Assess source (well) 4


Q9.  Assess source (spring) 4


Q10.  Assess source (surface water) 4
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OPERATIONAL DATA REVIEW (Q1 & Q2)


Water Quality Data
 Establish historical trends and compare recent 


results to historical to identify anomalies for:
 All coliform and disinfectant residual samples


 Treatment samples


 Other samples


Operational Activities
 Compile data on recent activities that may have 


been contributed to contamination
 Maintenance logs


 Flushing activity and fires


 Main breaks, etc.


 Sanitary survey findings
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SAMPLE SITE AND PROTOCOL (Q3 & Q4)


Conditions at sample tap


 Cleanliness


 Changes in usage


Sampling protocol


 Removal of aerator


 Preparation of sample bottles


 Proper storage and handling of sample


Laboratory QA/QC 
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FACILITY EVALUATIONS


DISTRIBUTION SYSTEM (Q5)


Focus initially on area(s) in vicinity of 


coliform positive samples


Evaluate activities, ensure proper condition 


and operation of:


 Pump stations


 Pressure


 Valves


 Fire hydrants


 Flushing assemblies


 Pipes 10







FACILITY EVALUATIONS


STORAGE TANKS (Q6)


 Focus initially on tank(s) in vicinity of coliform 
positive samples


 Evaluate activities, ensure integrity and 
correct operation of:
 Hatches


 Vents


 Tank exterior


 Piping


 Valves


 Tank interior


 Also consider disinfectant residual and 
presence of sediment
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FACILITY EVALUATIONS


TREATMENT PROCESS (Q7)


For larger systems, focus on compliance 


data and treatment performance indicators


 Turbidity


 Disinfectant dose and residual


For smaller systems, verify integrity and 


proper operation of:


 Turbidity removal 


 Disinfection systems


 Softening systems
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FACILITY EVALUATIONS


WELLS (Q8)


Verify integrity and proper operation of the 


wells, including:


 Well house or enclosure


 Well cap or seal


 Vents


 Casings


 Pumps


Also look for signs of flooding
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FACILITY EVALUATIONS


SPRINGS (Q9)


Verify integrity of spring box or enclosure


Check for signs of flooding or excessive 


runoff


Changes to water quality from the source


14







FACILITY EVALUATIONS


SURFACE WATER (Q10)


Evaluate changes in source water quality, 


which may be influenced by:


 Rain events


 Snowmelt


 Drought


Also consider events resulting from changes 


in source (for systems with multiple sources)
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ITEMS TO DISCUSS


Experience of utilities doing assessments


Experience of primacy agencies using forms


What are the lessons learned that can 


inform the guidance?
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New Hampshire’s Experience 
with Assessments


RTCR Stakeholder Meeting


May 11, 2010 - Washington D.C.


Adam Torrey, DES - DWGB







• Provide Background Information


• Review Data & Results


• Present Observations & Lessons Learned


Presentation Goals







 Approx. 2415 Public Water Systems


712 Community, 447 NTNC, 1256 TNC


2340 Groundwater Systems (360 Disinfect)


 Typical year stats:


750+/- Bacteria Hits


250+/- Bacteria MCL violations


Background







Background


 Historic trends indicate many MCL violations 
repeated by same systems.


 Existing enforcement strategy only 
addresses issue after second MCL in 12 
month period.


 Agreement in Principle indicated the new 
rule would take a more proactive approach.


 Began early-implementation of a modified 
Level One assessment in January 2010. 


(Done on a voluntary basis)







Data & Results


 Since implementation, of the 28 MCL 
violations issued, 18 Assessments have 
been submitted. (All very small systems)


 9 of 18 systems identified problems.


 9 of 18 systems did not identify any 
problems, but most performed follow-up 
actions. (shock chlorination)


 2 of 18 systems have incurred additional 
MCL violations subsequent to conducting 
the assessment.







Data & Results


 One system submitted two assessment forms, 
one completed by the owner’s representative, 
and another by the certified operator.  The 
owner’s representative identified a problem 
while the primary did not.


 Some assessments were completed in only a 
few minutes while others took a few hours.


Desktop audit vs. physical inspection (travel)


System size and complexity


 A range of problems were identified.            
(well problems, distribution leaks, sampling error, etc…)







Observations


• Systems that conduct the assessment 
and take immediate action(s) are less 
likely to repeat the violation the next 
month.


• The results from the assessments vary 
qualitatively based on who completes 
the form, how long is spent inspecting 
the system, and the complexity and size 
of the system. 







Lessons Learned


• Consider allowing states to have some 
flexibility in waiving level 2 assessments 
when the problem has already been 
identified but may take more than a 
month to correct.


• Targeted guidance is needed for small 
systems, with a focus on how to inspect 
the system and take follow-up actions. 







Next Steps


Implementation will continue on a voluntary 


basis.  Anyone interested in receiving updates 


about our experience may contact me:


Adam Torrey


NH DES


Drinking Water & Groundwater Bureau 


(603) 271-0672


adam.torrey@des.nh.gov








USEPA RTCR Stakeholder Meeting


May 11/12, 2010
Gary Lynch, Adam Torrey, Erica Brown, Steve Via,


Darrell Osterhoudt, Gerald Smith, Vanessa Speight,


Jeremy Bauer, Sean Conley







Agreement in Principle Framework


 Reasoning for Assessments


 Evaluating water system operations in a detailed manner 
will lead to better run water systems


 Taking corrective action to identified defects will lead to 
better run water systems
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Agreement in Principle Framework
(continued)


 The requirement for a Level 2 Assessment is due to a 
more significant event and therefore a more 
comprehensive assessment is needed


 E. coli MCL violation


 Second Level 1 trigger


 Level 2 Assessment can be used to qualify for reduced 
monitoring


 A distribution system, operations and RTCR “expert” is 
needed to evaluate a Level 2 situation and provide 
guidance
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Small vs. Large System
 Different needs based on size


 Non-community water systems


 Do not usually have a certified operator


 Simple system – premise plumbing


 Level of expertise at small systems is not guaranteed


 Large systems have “staff”


 Certified operators


 Varying areas of expertise


 Supervisors 


 Responsible parties (management)
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Preparing Guidance
 EPA is collaborating with stakeholders and the public 


to help them prepare guidance to accompany the 
proposed RTCR


 Those involved to date include:


 USEPA and its contract support team


 States through ASDWA


 Water systems through AWWA and AMWA


 Associated Boards of Certification (ABC)


 The following slides reflect key Level 2 Assessor 
recommendations for the guidance
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Flexibility to Implement Locally


 Assessor needs “working knowledge” to oversee Level 
2 Assessment


 Understand the objectives and structure of the RTCR 


 For larger systems, certified operators may not be the 
appropriate person in the organization


 One individual may not have all the expertise


 A team approach may be needed
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Working Knowledge of the
Revised Total Coliform Rule (RTCR)
 What is the rule trying to accomplish?


 RTCR structure
 Monitoring


 Triggers


 Assessment


 Corrective action


 Reporting and public notification


 Nature of the coliform group and E. coli
 Sources


 Control


 Regulatory and public health significance
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Working Knowledge in How to 
Interpret RTCR Analytical Data
 Bacteriological sampling practices


 Facilities


 Sampler training


 Analytical method


 Concurrent analytical data


 Distribution system water quality data


 Routinely monitored


 Customer contacts
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Working Knowledge in How to Interpret 
Distribution System Operation Data
 Distribution system operations and maintenance


 Leak repairs
 Physical condition
 New water mains
 Flushing
 Closed / broken valves
 Storage


 Hydraulics
 Different sources
 Pressure changes


 Cross-connections and backflow
 Plumbing
 Premise plumbing
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Interpretation of Operational Data 
(continued)


 SCADA system data analysis
 Treatment processes


 Pressure


 Flow rates


 Finished water storage operation


 Activities / events outside water system control
 Fire fighting


 Fire department / contractor flushing


 Street sweeping


 Sheared hydrant


 Construction meters
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Working Knowledge in How to 
Interpret Source of Supply Data
 Sources of supply


 Surface water


 Rapid change in raw water quality


 Treatment upset


 Groundwater


 Standby well


 Oil lube or water lube


 Breaking suction


 Cascading water


 Condition of well casing
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Working Knowledge of Disinfection 
Practices
 How disinfection practices affect TCR data


 Chlorine residuals and their measurement


 Use of disinfection for remediation of contaminated water


 Use of disinfection for maintenance activities


 Interaction with and balancing with other regulations


 DBPs, GWR, SWTR, Lead and Copper (corrosion)


 What other side affects from disinfection?


 T&O


 Biofilm


 Iron and Manganese precipitation
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Working Knowledge of System 
Specific Issues
 Familiar with make-up of the system
 Physical components


 Who works there and what do they know


 Regulations required to comply with


 Familiar with history of the system
 Ownership


 Operation


 Asset Management


 Water quality history


 Compliance
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Working Knowledge of the Nature 
of Microbial Contamination
 Common causes of microbial contamination


 How microbes are distributed in water


 Invalidation of positive samples related to repeat 
sampling
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Implementation by a Range of 
Individuals
 Certified operator


 Circuit rider


 A utility supervisor or manager supported by:
 Various utility experts


 A consultant
 Consulting engineer


 A primacy agency
 Sanitary engineer


 Public Health Sanitarian


 A team of any of the above
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Guidance Informs State Process on 
Selecting Individuals
 State or primacy agency qualifies Level 2 Assessors 


using state specific process


 Informed by EPA guidance document


 Lists key areas of expertise


 Provides various scenarios or “typical” situations that 
the RTCR might present to utilities


 Provides check lists for Level 1 and Level 2


16







Questions?
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Integrating the Components: Overall 


Assessments and Corrective Action 


Guidance Document


Jeremy Bauer


USEPA, OGWDW


May 11, 2010







Reminder


• Guidance provides suggestions for compliance but is 


not a regulation itself


• The suggestions do not preclude alternative 


satisfactory approaches to compliance


2Office of Ground Water and 


Drinking Water


DRAFT: DO NOT CITE 


OR QUOTE







Overview


• Recap today’s presentations


• Assessment and CA Guidance 


Conceptual Design


– Target Audience


– Content


• Other RTCR Guidance Materials


• Schedule


• Questions
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Today’s Presentations


• Stakeholder survey results


• Elements of assessment forms


• Level 2 assessor qualification discussion


• Other


DRAFT: DO NOT CITE 


OR QUOTE


Office of Ground Water and 


Drinking Water
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Stakeholder Survey Results


• Common causes and fixes


– State and utility perspectives


– Common causes of total coliform- and E. coli-


positive distribution system samples


– Examples of steps taken to correct underlying 


causes


• Universal follow-up action


– Whether cause is identified or not
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Stakeholder Survey Results (cont.)


• Existing forms, procedures, or checklists


• Comments on the example assessment 


forms with AIP


– Willingness to test forms


DRAFT: DO NOT CITE 


OR QUOTE


Office of Ground Water and 


Drinking Water
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Elements of Assessment Forms


• Background on AIP


• Five elements of assessments from AIP


• Translation of those five elements into 


ten question categories on assessment 


forms


• General differences between the Level 1 


and Level 2 Assessments
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Level 2 Assessor Qualifications


• AIP framework as it relates to Level 2 


assessments and assessors


• Rationale for minimum qualifications


• Criteria that states might consider in 


specifying who qualifies to conduct a 


Level 2 assessment
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INTEGRATION OF TODAY’S 


DISCUSSION INTO GUIDANCE


DRAFT: DO NOT CITE 


OR QUOTE


Office of Ground Water and 


Drinking Water
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Assessments


Guidance 
Manual 


Discussions 
on 


Assessments


Description of 
Assessments 
and Minimum 


Elements (AIP)


Example 
Forms (AIP)


Stakeholder 
Survey 
Results


Today’s 
Discussion


DRAFT: DO NOT CITE 


OR QUOTE


Office of Ground Water and 


Drinking Water
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Corrective Action


Guidance 
Manual 


Discussions 
on Corrective 


Action


Description of 
Corrective Action 


Requirements (AIP)


Definition and 
Examples of 


Sanitary Defects 
(TWG/Advisory 


Committee)


Example 
Corrective 


Actions 
(TWG/Advisory 


Committee)


Stakeholder 
Survey Results


Today’s 
Discussion


DRAFT: DO NOT CITE 


OR QUOTE


Office of Ground Water and 


Drinking Water
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Target Audience


• Applicable to both Large and Small 
Systems
– EPA intends to develop additional guidance 


materials for small PWSs


• States


– NPDWRs are designed to give States flexibility in 


implementation.  


– This guidance will provide relevant information and 


ideas to assist States as they implement the RTCR.


– Separate state implementation guidance will draw 


from applicable sections in this guidance
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Structure of Guidance


• Introduction and Scope


• Summary of Proposed Rule Requirements


• Assessments
– Level 1 Assessments


– Level 2 Assessments


– Discussion on Assessment Forms


– Level 2 Assessors


• Follow-up Action


• Corrective Action
– Example Sanitary Defects


– Common Causes / Common Fixes
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Structure of Guidance (2)


• Appendices
– Blank assessment forms


– Example filled out assessment forms


– Case studies
• Hypothetical


• Based on real PWSs


14Office of Ground Water and 


Drinking Water


DRAFT: DO NOT CITE 


OR QUOTE







Other Guidance Materials


• Small System Guidance Documents


– RTCR Guidance for Small CWSs


– RTCR Guidance for Small NCWSs


– “One-pagers” for small PWSs


• State Implementation


• Presentations


• Updated GWR Sanitary Survey


• Updated PN guidance
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Schedule


• Public Review Draft of Assessment and 


Corrective Action Guidance Manual 


– as soon as possible following proposal 


Remaining guidance materials


– Depending on the number of guidance 


documents, complete final documents or 


solicit comment on draft documents 


between final rule and implementation
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Questions


Thank you
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