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1 Executive Summary  
The American Water Works Association (AWWA) is an international non-profit, scientific and 
educational society dedicated to the improvement of drinking water quality and supply. Our 
56,000 members include more than 4,600 utilities that supply roughly 80 percent of the nation's 
drinking water.  AWWA was one of the national associations representing the drinking water 
community in the Stage 2 Microbial/Disinfection By-Product Federal Advisory Committee 
(Stage 2 M/DBP FACA) as well as previous FACA processes on the regulation of Disinfection 
By-Products (DBPs) and Cryptosporidium. 
 
AWWA continues to support the Stage 2 M/DBP FACA Agreement in Principle. AWWA 
commends the U.S. Environmental Protection Agency (EPA) for the enormous effort undertaken 
to prepare the proposed rule and the supporting documents.  AWWA appreciates the efforts of 
EPA in issuing multiple draft guidance documents in conjunction with the rule proposal as 
requested by the stakeholders in the Agreement in Principal.  Our comments on the rule 
proposals do not include detailed comments on the guidance documents.  Rather, we assume that 
as the regulatory language is finalized and the guidance documents are revised, AWWA will 
continue to be included in the guidance document revision process.  We look forward to 
providing additional input to all of the guidance documents.   
 
AWWA’s comments are consistent with our continued commitment to the Agreement in 
Principle as signed on September 25, 2000. AWWA believes that the FACA process for the 
Long-Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) and Stage 2 Disinfectants 
and Disinfection By-Product Rule (Stage 2 DBPR) was a successful stakeholder endeavor. The 
purpose of this review is to provide the EPA with recommendations to the LT2ESWTR proposal 
and the supporting documents. This review is meant to be proactive and constructive by focusing 
on specific recommendations for the final regulation. This summary highlights our major 
concerns. More extensive detail is provided in the body of our comments.  

1.1 Agreement in Principle 
AWWA participated in the Stage 2 M/DBP FACA and signed the Agreement in Principle (AIP) 
in September 2000 because the FACA recognized the considerable uncertainties in the available 
information on these issues and reflected those uncertainties in a limited, but proactive, set of 
regulatory recommendations. AWWA remains fully committed to the execution of the spirit and 
intent of the Stage 2 M/DBP FACA’s recommendations as stated in the Agreement in Principle. 
 
With three important exceptions, AWWA believes EPA faithfully reflected the Stage 2 M/DBP 
FACA AIP with the proposed LT2ESWTR. The three inconsistent components of the proposed 
LT2ESWTR are: 
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1. Failure to meet the proposed requirement for consecutive monthly Cryptosporidium 
samples triggers automatic placement of a treatment plant into the bin with the 
strictest treatment requirements (Bin 4); 

2. The proposal briefly mentions laboratory capacity but does not include a 
demonstration of adequate laboratory capacity for the required Crytosporidium and 
E. coli monitoring; and 

3. The EPA has been overly restrictive in its specifications for proper design and 
implementation of microbial toolbox elements.  The agency did not achieve the 
AIP’s intention of flexible solutions to bin determinations.   

1.2 Notice of Data Availability  
AWWA recommends that the agency publish a Notice of Data Availability (NODA) that 
includes these subjects: 
 

1. An assessment of laboratory capacity, 

2. A capacity development plan or a plan to extend the sampling period to 
accommodate the limited capacity, if the agency deems there is inadequate 
laboratory capacity, 

3. Provision of an adequate period of time for utilities to prepare the sampling plan, 
and an adequate period for the primacy agency (EPA regional offices or state 
primacy agencies) to review and approve the plan, 

4. A description of the status and adequacy of the data management system, and 

5. A plan for EPA regional offices to make bin determinations, if state primacy is 
lacking at the time such determinations need to be made. 

1.3 Source Water Monitoring and Data 
The specific regulatory language on “source water monitoring” presents challenges to utilities 
with respect to sampling locations and schedules.  AWWA recommends that EPA clarify that the 
intent of monitoring is to characterize water as it enters the conventional treatment train (influent 
water).  EPA should also modify the compliance schedule to incorporate review and approval of 
the LT2ESWTR monitoring plan by the primacy agency, prior to initiation of the required 
monitoring. 
 
AWWA is concerned that EPA’s desire to ensure unbiased Cryptosporidium data has led to 
overly prescriptive monitoring requirements. The agency’s requirement for two years of monthly 
sampling as an unbroken record with no gaps in the sampling period is not realistic or feasible on 
a national scale. EPA’s provisions in the proposal for replacement samples, and mechanisms to 
address unforeseen sampling or analysis problems are inadequate.  
 
AWWA recommends that monitoring plans under §141.701(e) allow make-up sample(s) to 
compensate for a gap in accepted sampling results. When evaluating previously collected 
(grandfathered) data, gaps in sequence are likely to occur. The agency should identify the 
availability of 24, 48, or more samples as a demonstration of data adequacy that allows more 
flexible use of pre-existing data. 
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EPA has taken important steps to make improvements to EPA Method 1622 / 1623.  A number 
of these improvements, such as qualifying additional filters and modifying hold times, will 
facilitate monitoring under the LT2ESWTR.  The agency should continue to recognize that EPA 
Method 1622/1623 is a performance-based method.  Therefore, using appropriate validation 
procedures, modification of the method is appropriate and the resulting data is valid under the 
LT2ESWTR.  In defining performance of EPA Method 1622/1623 and describing the 
LT2ESWTR data reporting process, EPA has provided an opportunity for utilities to “contest” 
specific monitoring results.  EPA should further elaborate on the data reporting process to 
provide for (1) appropriate documentation of sample results by laboratories and (2) an 
administrative review of contested data. Such review should include the involvement of 
microbiologists with relevant skills and experience.  

1.4 Implementation Schedule 
The Stage 2 FACA constructed a very aggressive implementation schedule for the LT2ESWTR. 
As EPA lays out specifics of implementation, the practicality of the schedule reflected in the 
Agreement in Principle has become more questionable. AWWA believes that implementation 
would be best accomplished through state primacy agencies, rather than developing a new 
process through EPA Regions that are less familiar with the utilities.  Primacy agency review and 
approval are needed for the evaluation of pre-existing data for bin determination, and for the 
defined sampling plan and schedule. Accordingly, AWWA recommends that the rule provide 
that delays in completing primacy agency review not impact a system’s total compliance 
timeframe of three years, plus an additional two years if needed for capital improvements. 

1.5 Microbial Toolbox 
In crafting the proposed rule, EPA has focused exclusively on adding additional inactivation or 
removal. The agency has excluded benefits associated with improving overall treatment stability 
and performance through improved Combined Filter Effluent (CFE) and Individual Filter 
Effluent (IFE) performance measures.  This focus on inactivation has resulted in a rule structure 
that encourages utilities only to add ultraviolet light disinfection to achieve regulatory 
compliance at what EPA considers an “affordable” cost.  This endpoint is dramatically different 
from the Stage 2 M/DBP Agreement in Principle. The Stage 2 M/DBP FACA intended to 
encourage investment in source water protection and robust treatment alternatives such as 
membranes and bank filtration, as well as reward utilities that have invested in achieving 
optimum operating proficiency in their conventional facilities.   

1.6 Watershed Control 
As currently constructed, the Watershed Control Program (WCP) component of the LT2ESWTR 
is not a viable toolbox element.   The draft guidance creates disincentives through overly 
restrictive monitoring and reporting requirements, rather than incentives for utilities to engage in 
source water protection activities.  Additionally, utilities currently engaged in source water 
protection are penalized by having to demonstrate increased water quality improvement over and 
above current programs, rather than being rewarded and recognized for their proactive effort. 
 
AWWA believes that the Stage 2 M/DBP FACA intended to promote increased investment by 
drinking water utilities in source water protection.  In following through on this 
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recommendation, the agency should develop realistic expectations for watershed control 
programs. Several years may pass before noticeable changes in water quality are realized. The 
agency should not impose administrative processes such as the proposed “re-approval cycle” that 
draw resources away from productive source water protection activities. 

1.7 Bank Filtration 
AWWA agrees with the proposed rule provisions (§141.726) that allow 0.5 or 1.0-log 
Cryptosporidium credit (§141.720(b)) or upper bin technology credit (§141.720(c)) to utilities 
that propose to install bank filtration wells.  In addition to these requirements, the agency should 
also explicitly provide for demonstration of additional log credit using a test well.  An 
appropriate study should be adequate to obtain more flexible design criteria, siting, and greater 
log credit assignment. 

1.8 Revision of Enhanced Filter Performance Criteria 
The proposed rule defines the Combined Filter Effluent (CFE) credit as a 0.5-log credit and the 
Individual Filter Effluent (IFE) credit as a 1.0-log credit that cannot be used in combination with 
the CFE credit. The net maximum is 1.0-log credit. The same net effect can be achieved more 
simply by defining the two credits as separate 0.5-log credits that can be combined, thereby still 
resulting in a maximum 1.0-log credit. The proposal of an IFE credit began with the Stage 2 
M/DBP FACA’s inclusion of “Peer review program (e.g., PSW Phase IV)” in the microbial 
toolbox.  AWWA continues to believe that utilities that participate in peer review programs 
should receive credit as proposed by the FACA.  However, few appropriate programs exist and 
those are not uniformly available to all utilities.  A solution to this dilemma is to eliminate the 
proposed IFE credit and replace it with a modified CFE credit.  A rigorous CFE credit is detailed 
later in these comments appropriate for a second 0.5-log credit beyond the current 0.5 CFE 
credit. 

1.9 Demonstration of Performance 
AWWA believes that the Demonstration of Performance (DOP) provisions as written are 
inconsistent with good engineering practices for drinking water treatment plant design.  A full 
year of testing is inconsistent with typical pilot-scale testing of two weeks for each quarter or two 
weeks during challenging raw water quality conditions.  Moreover, these provisions do not 
encourage or facilitate utilities using DOP.   Pilot-scale and full-scale testing is routinely used to 
demonstrate treatment efficacy and treatment system modifications to primacy agencies. AWWA 
believes that the penalty provision imposed by the DOP guidance when lower than expected 
removals are observed should be removed.  The agency should significantly modify the proposed 
guidance to follow good engineering practices for water plant design.  A number of specific 
recommendations are provided in the comments, including endorsement of aerobic spores as an 
indicator of Cryptosporidium removal in full and pilot scale studies. 

1.10 Ultraviolet Light 
Inactivation using ultraviolet light (UV) is the low-cost compliance technology for the 
LT2ESWTR.  The UV Disinfection Guidance Manual must ensure that UV is a usable 
technology.  AWWA believes that the UV Disinfection Guidance Manual represents an 
important step forward in advancing UV as a drinking water treatment technology.  
Unfortunately, the redundant safety factors imposed in the guidance, the difficulties in applying 
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the Tier 1 and Tier 2 analyses, validation issues, and the off-specification criteria set in the 
proposed rule represent significant obstacles to practical and efficient application of UV.   
 
EPA should retain the proposed UV dose table for Cryptosporidium and Giardia lamblia in the 
final rule.  The UV Disinfection Guidance Manual should be revised to focus on a single 
decision-making process that ensures that operational UV doses are reliably equal to or greater 
than the required dose in the rule text.  This process has to be articulated in a clear and simple 
way for ease of implementation, but this process cannot impede the rapid advancement of UV 
technology in drinking water treatment.   
 
EPA should clarify the off-specification requirement for filtered systems under LT2ESWTR.  
AWWA believes that off-specification time should be distinct from “down time”.  The guidance 
should differentiate from when a reactor is providing treatment but may not be reaching the 
required UV dose versus when a UV reactor is not providing any treatment at all.  Likewise, 
compliance metrics should be equally fair to systems regardless of the number of UV reactors in 
operation. 

1.11 Ozone 
AWWA believes that retention of ozone, as a viable technology was an essential component of 
the Stage 2 M/DBP Agreement in Principle.  AWWA understands and supports the proposed 
contact-time (CT) table as a balance between the best-available science and development of a CT 
table that affords a consistent and simply applied safety factor to address outstanding policy 
concerns.  
 
AWWA recommends that the agency take additional steps to clearly present the CT 
requirements, and further refine draft guidance regarding compliance calculations for ozone CT.  
EPA requested additional data to support the ozone CT table, and these comments include an 
analysis of research reflecting synergistic disinfection.  In addition to the CT Tables in the 
proposal, EPA should present CT tables that reflect synergistic disinfection through ozone-
chloramine and ozone–free chlorine disinfection in the final rule. 

1.12 Economic Analysis 
The Economic Analysis (EA) and associated support documentation offer extensive detail and 
information.  However, EPA needs to find a better balance in the support documentation so that 
it provides not only complete, but also the most critical information to interested and involved 
parties. To find this balance, EPA should use more fundamental, informative, and simple 
analyses of core components rather than using more sophisticated approaches for some less 
important aspects of the EA.   
 
In some critical elements of the EA, the agency makes powerful assumptions that can have 
significant impacts on the final results of the EA.  The agency does not always clearly articulate 
what assumptions are being made and often presents a one-sided view of relevant uncertainties 
and data limitations to derive its interpretation.  In some instances where the agency has made 
key assumptions, the supporting analysis lacks sensitivity analyses based on equally or more 
plausible alternative assumptions. 
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Our major observations and findings with respect to the EA include: 
 

1. Overall, we believe EPA has considerably overstated the occurrence and risks 
associated with endemic levels of cryptosporidium in finished waters, and thus the 
agency overstates the benefits of the proposed rule to a considerable degree.  The 
costs of the rule may also be overstated to some degree. 

2. The ICRSS data indicate a much smaller percentage of systems will end up in bins 
3 and 4 under the proposed rule than do the analyses based on the ICR data, 
implying that the net benefits (benefits minus costs) of the proposed rule may be 
20% of the high end estimates shown by EPA (all else equal). The ICRSS data are 
better predictors than the ICR data of what the impact of the rule will be as 
proposed.1 

3. EPA applies a Bayesian interpretation to the ICR and ICRSS data that is suspect 
and driven by unsubstantiated and perhaps extreme assumptions.  For example, 
EPA imposes an assumption that only 1 out of every 1000 “zeroes” observed in the 
database is truly a zero. The agency is thus estimating occurrence and risk based on 
a presumption that 999 out of every 1000 observed zeroes in the database are 
instead one oocyst or more.  

4. EPA’s exposure assessment is based on considerably over-estimated levels of direct 
ingestion of CWS-provided waters. Relevant exposures (and, hence, risks) may be 
overstated by a factor of 2 or 3 when direct ingestion rates for CWS waters, and 
increased bottled water use, are properly considered. 

5. The infectivity dose-response relationship applied by EPA is subject to considerable 
uncertainty and probably overstates the risk associated with exposures to an 
infectious oocyst by a significant degree.  

a. The underlying clinical studies are use extremely high doses relative to 
oocyst levels in finished waters (levels of oocysts ingested of 23,000 to 
2.3 billion times higher than now found in finished waters) and rely on 
extremely small number of subjects and strains (between 14 and 29 
subjects, for each of only 3 strains).   

b. The results of the clinical studies are interpreted liberally, based on a 
“presumed infection” approach that assumes that any subject with 
symptoms has cryptosporidiosis, even when several of the symptomatic 
subjects had no documented infection (e.g., via positive oocyst shedding).  
EPA’s risk estimates are overstated to the extent that reported symptoms 
could be attributable to causes other than cryptosporidiosis. 

c. The results of the clinical studies were interpreted via complex statistical 
models that are driven by -- and highly sensitive to -- unsubstantiated 
assumptions. While the modeling approaches used by EPA in the EA 

                                                 
1 The ICRSS data are more indicative of what the rule’s impacts will be because they (1) probably are more accurate 
than the ICR data (ICRSS results are based on Method 1622/1623 with higher recovery rates than the IFA method 
applied in the ICR data) and (2) reflect the method (1622/1623) that utilities will apply in their compliance 
monitoring. 
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were suggested by the SAB, the obscurity of the presentation and the 
sensitivity of the results to the model assumptions (e.g., increasing a key 
estimated mean risk parameter by a factor of 4 or 5 over the level found 
in the peer reviewed published literature) reveals the need for more 
transparency, continued scientific discourse, and greater use of sensitivity 
analyses in portraying the possible risk levels.  

6. The extent by which EPA’s risk model overstates risks can be viewed, in part, by 
comparing the agency’s estimated number of waterborne cases of cryptosporidiosis 
at the pre-LT2 baseline to its estimated reduction in cases due to the proposed LT2 
rule: 

a. EPA estimates the pre-LT2 baseline (i.e., post IESWTR) is between 
60,000 and 111,000 cases per year. 

b. The agency’s risk model used for the LT2 rule benefit-cost analysis 
predicts 256,000 to over 1,000,000 cases per year will be avoided due to 
the rule as proposed. 

c. Therefore, EPA estimates a reduction in cases that is up to 9+ times 
higher than the number of cases it has stated exist at baseline. 

7. EPA needs to explore the soundness and implications of its questionable 
assumption that the risk of illness (as well as severity and duration of illness) are 
independent of dose. The morbidity assessment -- used to project the number, 
severity, and duration of illnesses due to a possible infection – is based exclusively 
on results from the Milwaukee outbreak of 1993, where oocyst levels were much 
higher, exposure durations much longer, and opportunities for secondary spread and 
exposure more pervasive than anticipated under the endemic low dose exposure 
context addressed by the proposed rule.   

8. EPA’s use of an “enhanced” cost of illness (COI) approach to value avoided cases 
of nonfatal cryptosporidiosis is highly problematic. The approach is a significant 
departure from standard economics practice, does not appear to have been subjected 
to expert peer review, and yields results that seem implausible and unrealistic 
compared to other well-established risk valuation benchmarks.  

9. EPA’s presentation of regulatory costs and benefits is overly aggregated, and fails 
to reveal how affordability and net benefits vary across system size categories or 
across other relevant program elements in the proposed rule (e.g., reservoir 
covering, filtered versus unfiltered systems).   

 
EPA should follow the basic tenants of its own Guidelines for Economic Analyses in revising the 
EA to support the final rule.  Following these Guidelines the agency should: (1) be explicit 
regarding its core assumptions, 2) document the basis for those assumptions, and (3) develop 
some useful sensitivity analyses to evaluate and convey the impact of core uncertainties on the 
outcomes of the analysis.  AWWA believes the net effect of a more robust and transparent 
analysis will be a lower and more realistic, lower bound estimate of anticipated benefits from the 
proposal. 
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1.13 Legal Issues 
If the agency were to promulgate the final rule as proposed, AWWA believes that such action 
would be contrary to law, arbitrary and capricious, and an abuse of discretion for the following 
reasons: 
 

1. The Safe Drinking Water Act (SDWA) does not authorize EPA to mandate a 
treatment requirement for failure to monitor. 

2. The agency will violate the Administrative Procedures Act (APA) if the agency 
does not ensure adequate laboratory capacity for Cryptosporidium and E. coli 
monitoring as required by the Agreement in Principle.   

3. EPA would abuse its discretion if it subjected public water systems to penalties for 
failure to comply with monitoring requirements during what is an unreasonably 
short timeframe during a period of  limited laboratory capacity. 

4. The Economic Analysis (EA) is arbitrary and capricious and an abuse of discretion 
as it overstates the risk and benefits of the proposed rule, is based on an 
inappropriate statistical analysis, and understates the compliance costs.   
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