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Washington, DC  20460 
 
RE: Comments on Preliminary Regulatory Determinations for Priority Contaminants on 

the Drinking Water Contaminant Candidate List (Water Docket W-01-03) 
 
Dear Docket: 

The American Water Works Association (AWWA) is an international, nonprofit, scientific and 
educational society dedicated to the improvement of drinking water quality and supply.  Founded 
in 1881, the Association is the largest organization of water supply professionals in the world.  
Our 57,000 plus members represent the full spectrum of the drinking water community: 
treatment plant operators and managers, environmental advocates, scientists, academicians, and 
others who hold a genuine interest in water supply and public health.  Our membership includes 
more than 4,200 utilities that supply roughly 80 percent of the nation's drinking water. Given the 
breadth and depth of our membership, these comments represent the views of the drinking water 
community in general.   
 
The 1996 Safe Drinking Water Act (SDWA) Amendments dramatically changed the drinking 
water standard setting process in two respects.  The 1996 SDWA Amendments established the 
Contaminant Candidate List (CCL) process as the foundation for new drinking water regulations 
and established the Agency’s Six-Year Review process for existing regulations.  These two 
processes are among the most important changes in the regulatory development process since the 
Act’s enactment in 1974. 
 
The 1996 Amendments included many other significant reforms in the regulatory development 
process.  Section 1412(b)(1)(A) spells out the criteria for identification of contaminants for 
potential regulation: 

i. the contaminant may have an adverse effect on the health of persons; 

ii. the contaminant is known to occur or there is a substantial likelihood that the 
contaminant will occur in public water systems with a frequency and at levels of 
public health concern; and 
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iii. in the sole judgement of the Administrator, regulation of such contaminant 
presents a meaningful opportunity for health risk reduction for persons served by 
public water systems.    
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Another reform that is particularly applicable to this notice is found in Section 1412(b)(3)(A): 

In carrying out this section, and, to the degree that an Agency action is based on 
science, the Administrator shall use – 

(i) the best available, peer-reviewed science and supporting studies 
conducted in accordance with sound and objective scientific practices; and  

(ii) data collected by accepted methods or best available methods (if the 
reliability of the method and the nature of the decision justifies use of the 
data). 

 
EPA’s preliminary regulatory determinations for priority contaminants on the drinking water 
Contaminant Candidate List (CCL) as published in the June 3rd Federal Register complies with 
these two sections of the SDWA.  AWWA commends EPA for not regulating contaminants for 
the sake of regulation, and for using the best-available, peer-reviewed science in these 
determinations.  AWWA generally supports EPA’s regulatory determinations with two important 
exceptions. 
 
First, AWWA is concerned with the lack of transparency in the process that whittled the list of 
contaminants for potential regulation from twenty to twelve to nine since the publication of the 
first CCL in 1998.  Table 1 in the Federal Register provides only a cursory explanation for the 
eleven 1998 priority contaminants that were judged to lack sufficient information to support a 
regulatory determination.  Twenty contaminants were listed as regulatory determination 
priorities in the 1998 CCL, then twelve contaminants were listed on the list provided to the 
Workgroup under the National Drinking Water Advisory Council (NDWAC), and now the 
Federal Register notice lists nine contaminants.  While we do not dispute this reduction in the 
number of candidates, the decision-making process for these changes, and the criteria for making 
these decisions, suffers from a lack of transparency (Attachment B provides copies of the 
referenced lists.) 
 
Second, AWWA takes exception with language in the Federal Register that “EPA has been 
aggressively conducting research to fill identified research gaps…”.  While EPA’s drinking 
water research funding has increased over the past few years, the need to use the best-available 
peer reviewed science is clearly not being met.  EPA’s drinking water research program is not 
meeting the needs of the drinking water community or its own regulators within the Office of 
Groundwater and Drinking Water (OGWDW).  Potential regulation for the triazine herbicides 
and their degradation products offers one example of how the lack of adequate research is 
impeding the regulatory development process.   
 
New health effects research points towards reproductive and development effects from the 
triazine herbicides.  This research suggests that these chemicals are priority contaminants that 
need to be addressed through regulatory processes within both the EPA’s Office of Pesticides 
Programs (OPP) and the Office of Groundwater and Drinking Water (OGWDW).  Table 1 in the 
current Federal Register notice is the first instance when EPA has identified analytical methods 
needs and occurrence data significant limitations to making a regulatory determination for the 
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triazine herbicides. In the four years since CCL1 was published, EPA should have sponsored 
development of analytical methods for the degradation products (or encouraged development by 
the manufacturer).  With adequate methods the drinking water community (through the AWWA 
Research Foundation and utility research) could have begun to collect occurrence data.  As it 
stands now, AWWA is working to develop an occurrence study for the triazines and their 
degradation products for the calendar year 2003.  This study could have been conducted earlier 
had EPA articulated this research need and supported method development.           
 
Additionally, little progress is being made (or at least progress that is apparent to the drinking 
water community) on high-profile contaminants such as perchlorate, acetochlor, Methyl-t-butyl 
ether (MTBE), and the CCL microbials.  Adequate analytical methods, which are the starting 
point prior to being able to conduct any treatment or occurrence research don’t even exist for 
most of the microbials.  Perchlorate is possibly one contaminant for which research may be 
adequate enough in the next few years to make an “off-cycle” regulatory determination.  Without 
a more focused drinking water research program, we could conceivably find ourselves in five 
more years on the second round of regulatory determinations with no potential contaminants to 
regulate due to continued inadequate research.   Worse yet, would be for EPA to proceed to 
regulate with inadequate data.  
 
AWWA recommends that EPA work closely with the medical and public health communities in 
developing and disseminating the guidances for Acanthamoeba and sodium.  EPA should work 
closely with the professional associations for opthamalogists and optometrists on the 
Acanthamoeba guidance.  EPA should work closely with the professional medical associations 
that treat patients for hypertension and the Salt Institute on the sodium guidance.   
 
In addition to these high-level concerns, attached are additional detailed comments.  If you have 
any questions about these comments, please feel free to call me or Steve Via in our Washington 
Office. 
 
       Yours Sincerely, 

 
       Thomas W. Curtis 
       Deputy Executive Director  
 
cc: Cynthia Dougherty—USEPA OGWDW 
 Jim Taft—USEPA OGWDW 

Karen Wirth—USEPA OGWDW 
Tom Carpenter—USEPA OGWDW 
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ATTACHMENT A 
Comments on the Announcement of Preliminary Regulatory 

Determinations for Priority Contaminants on the Drinking Water 
Contaminant Candidate List   

(Docket W-01-03) 

Meaningful Public Involvement 

As noted in AWWA’s comments on the Six-Year Review notice, these two processes are 
essential components of the post-1996 SDWA Amendments regulatory process and represent an 
extensive investment of time and effort by EPA.  EPA’s effort entailed analysis of occurrence, 
and health effects in a process that required several years to accomplish.  AWWA does not 
believe that providing 60 day comment period was adequate to allow detailed analysis by 
interested stakeholders.  Absent such detailed analysis, meaningful public involvement is not 
possible. 

Clarity of Presentation - Transparency 

There is an extensive amount of information in the Regulatory Determination and Health Effects 
Support Documents.  Unfortunately, in an effort to be complete these documents, contain a great 
deal of redundant information and, more importantly, fail to clearly identify the information 
collected that was critical to shaping the Agency’s decision.   

EPA staff obviously expended considerable effort to compile all the available information.  The 
compilation of data for each contaminant evaluated in the Federal Register notice appears to 
include most, if not all, of the relevant and available data.  As next steps AWWA urges the 
Agency to: 

1. Clearly identify the critical information to each key question in the Agency’s 
decision making process, and  

2. Explain how the individual answers to these questions are logically connected to 
the Agency’s decision.  

AWWA has raised this point previously with the Agency specifically with regard to the 
regulatory determination process, and provided an example decision support tool for the 
assessment of specific chemicals, microbes, and / or radionuclides for priority regulatory 
consideration.1  The key components of the decision support tool provided are that it provided: 

1. A means to identify the data (e.g., study findings A, B, and C) that underlie a 
particular decision criteria (e.g., Does this contaminant produce adverse effects 
when exposure is through water?), and  

                                                           
1 Correspondence from Jack Sullivan to Mike Osinksi, December 17, 1999 and associated attachment, Drinking 
Water Candidate Contaminant List Decision Support System, developed by the Institute for Environmental Studies 
of the University of North Carolina at Chapel Hill. 
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2. Assignment of a level of uncertainty to the decision (e.g., How certain is the data 
supporting or refuting the potential for a given adverse effect when exposure is 
through water?). 

AWWA believes that this type of methodology is consistent with the recommendations from the 
NDWAC Work Group on Contaminant Candidate List (CCL) Regulatory Determinations and 6-
year Review of Existing Regulations that the Agency exercise expert judgement in determining 
if a contaminant met the three SDWA criteria justifying entering the regulatory development 
process. 
 

“The final recommendation of the Working Group was that this protocol alone can not 
drive a regulatory decision, but is meant to assist EPA in making the decision and can 
not substitute the need for expert judgements.” 2 

AWWA would add that transparency in regulatory decision making processes does not impair 
the Agency’s ability to use expert judgement; it does allow stakeholders to understand the basis 
for the Agency’s use of its discretionary authority. 

Consumption Rates 

The Office of Water (OW) recently completed its Methodology for Deriving Ambient Water 
Quality Criteria for the Protection of Human Health (2000).  The new methodology recommends 
using the following consumption rates and body weights for human health exposure assessments:  

1. 2 L and 76 kg for adult males and females;  

2. 2 L and 67 kg for pregnant females;  

3. 1 L and 30 kg for children four to 14 years old;  

4. 1 L and 13 kg for toddlers (one to three years old); and  

5. 1 L and 7 kg for infants (<one year old).   

As the CCL1 Regulatory Determination decisions are finalized, will the Health Effects Support 
Document be modified to use the current OW methodology or will it continue to use: 

1. 2 L and 70 kg for adults,  

2. 1 L and 10 kg for children, and  

3. 0.64 L and 4 kg for infants?3   

Likewise, does the Agency anticipate modifying the current methodology during CCL2 to use 
the new OW consumption rates and body weights? Will the infant body weight / consumption 
ratio of 7 be used in lieu of the adult ratio of 38 and the FQPA 10x factor to provide adequate 
protection for young children?  When will the toddler and child ratios warrant use? 

                                                           
2 NDWAC Work Group on Contaminant Candidate List (CCL) Regulatory Determinations and 6-year Review of 
Existing Regulations, May 2, 2000, Summary available at http://www.epa.gov/safewater/ccl/maymtg.html. 
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Safety Factors 

In section 9.4.3 of the health risk support document, the following statement is made regarding 
the relative source contribution for metribuzin:  For estimating the HRL from the RfD, the 
default value of 20% was used for the relative source contribution assuming that the total 
exposure to metribuzin is from drinking water. If the total source contribution is from drinking 
water, why was the relative source contribution set at 20% instead of 100% in setting the HRL?  
This appears inconsistent with the definition of the relative source contribution. 

Consideration of Children’s Health Concerns 

In implementing the Food Quality Protection Act of 1996 (FQPA) U.S. EPA Office of Pesticides 
is developing a number of policies on the application of a special 10x safety factor meant to 
afford children greater protection from risk due to pesticide residue.  Those policies include: 

1. Standard Operating Procedures (SOPs) for Use of the FQPA Factor, 

2. Draft Toxicology Data Requirements For Assessing Risks of Pesticide Exposure to 
Children's Health, 

3. Draft Exposure Data Requirements For Assessing Risks of Pesticide Exposure to 
Children, and 

4. Determination of the Appropriate FQPA Safety Factor(s) in Tolerance Assessment. 

It was not clear in AWWA’s review of the support documentation how the current Agency 
analysis reflected appropriate safety factors or exposure assessments for risk to children in the 
current approach.  While aldrin and dieldrin are banned pesticides and will not be analyzed by 
OPP for a new Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) tolerance, 
metribuzin remains in active use and will be subject to such a reassessment.  Application of a 
FQPA-like safety factor may change the Health Reference Levels (HRLs) used in the current 
EPA analysis.  For example, the HRL for metribuzin used in the current evaluation of the 
occurrence statistics were the standard 20% RSC, 70 kg adult and 2 L water consumption 
resulting in an HRL of 91 ug/L.  Using the 10x factor for FQPA child protection would lower the 
HRL to 9 ug/L.  Using the body weight and consumption for an infant instead of the FQPA 10x 
factor would result in an HRL of 18 ug/L.   

AWWA is not advocating the application or elimination of a 10x safety factor in the current 
analysis.  Rather, AWWA recommends that EPA clearly articulate the following in finalizing the 
CCL1 Regulatory Determinations EPA: 

1. Which contaminants it believes children’s health issues are relevant,  

2. Why the Agency believes children’s health issues are relevant, and  

3. Explain how the analysis accounts for children’s health issues. 

AWWA’s concerns on this topic were significantly reduced by comments made by EPA staff at 
EPA’s CCL1 Regulatory Determinations Stakeholder Meeting on July 16, 2002.  At the meeting, 
EPA was not only able to review its basis for HRLs; EPA staff were also able to state that the 
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U.S. EPA Office of Children’s Health had reviewed and was satisfied with the analysis 
underlying the Agency’s regulatory determinations. 

Facilitating Development of Research 

Not withstanding AWWA’s high-level comments, Table 1.—1998 Priority Contaminants Which 
Are Now Judged To Lack Information Sufficient To Support A Regulatory Determination in the 
proposal Federal Register notice is a useful summary of gross research needs for CCL1 
Contaminants.  This type of summary is a good first step toward the summary of research needs 
AWWA requested in its comments on the Six Year Review Proposed Rule.  It appears that both 
EPA staff and AWWA agree that tracking progress on research needs is an important component 
of the CCL process.   

High Priority Future Regulatory Determinations 

AWWA is concerned that in EPA’s fact sheets for the CCL1 Regulatory Determination proposal, 
EPA solicits stakeholders to comment on “which of the remaining CCL contaminants 
stakeholders believe should have the highest priority for future regulatory determinations.” 
AWWA believes that the Agency has an obligation to be open to research and information that 
bears on CCL contaminants, but that selection of contaminants for priority processing should 
emerge from the CCL regulatory determination process. 

AWWA strongly believes that stakeholders and the public in general should be able to track on 
an ongoing basis the development of occurrence data, health effects research, and other 
information necessary for the Agency to make a decision to regulate or take other risk 
management actions.  In AWWA’s comments on the Six-Year Review Process, we suggested 
that more action by the agency was needed to inform the community about progress of research 
to support “off-cycle rulemakings.”   

“... AWWA is concerned that the Six-Year Review proposal is completely silent as to 
which of the contaminants within the group of 36 compounds the Agency is focusing on, 
or anticipates action on, based on preliminary information. ... 

AWWA recommends that EPA either include a summary table in the final Six-Year 
Review Rule or establish a dedicated web page in the OGWDW web site that tracks key 
information on a timely basis.” 4 

AWWA has a similar concern with respect to CCL regulatory determinations.  This is why the 
preceding high-level comments expressed concern that the Agency process for transitioning from 
the CCL to the subset of contaminants for regulatory determination was not transparent. 

Ongoing Research 

At the July 16, 2002, Stakeholder Meeting EPA requested information on new research that is 
taking place on perchlorate, MTBE and metolachlor.  The American Water Works Association 

                                                           
4 AWWA Comments to Water Docket W-01-14, June 17, 2002, p. A-5. 
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Research Foundation (AwwaRF) has active research programs relevant to both perchlorate and 
MTBE.5  The following projects are recently completed or currently underway on perchlorate: 

Application of Bioreactor Systems to Low-Concentration Perchlorate-Contaminated 
Water--A [#2530], Northwestern University and Montgomery Watson 
Evaluated the efficiency of a biological process to reduce perchlorate concentrations of 
up to 1,000 micrograms per liter to levels of 4 - 18 micrograms per liter. Evaluated the 
impact of co-contaminants on process performance, characterize process effluents, and 
define post treatment requirements. Continued to Phase 2 (project 2804). 

Application of Bioreactor Systems to Low-Concentration Perchlorate-Contaminated 
Water--B [#2577], Pennsylvania State University 
Will evaluate the efficiency of a biological process to reduce perchlorate concentrations 
of up to 1,000 micrograms per liter to levels of 4 - 18 micrograms per liter. Will also 
evaluate the impact of co-contaminants on process performance, characterize process 
effluents, and define post treatment requirements. Will include pilot-scale testing.  To 
be completed in 2004   

Assessment of the Electrochemical Reduction of the Perchlorate Ion [#2578], Clarkson 
University 
Evaluates non-biological technologies for destruction of perchlorate to allow waste 
stream disposal or recycle. Published in 2002. 

Investigation of Methods for Perchlorate Destruction in Aqueous Waste Streams--A 
[#2536], Pennsylvania State University 
Will evaluate non-biological technologies for destruction of perchlorate to allow waste 
stream disposal or recycle. Phase I was completed in 2000. Phase II to be completed in 
2002.     

National Assessment of Perchlorate Contamination Occurrence [#2508], Metropolitan 
Water District of Southern California (Los Angeles) and Montgomery Watson 
Will identify areas across the United States at high potential for environmental 
perchlorate contamination, and rank the likelihood of the presence of perchlorate 
contamination in a water utility source water. Will conduct targeted sampling at those 
utilities most likely to be impacted by perchlorate contamination. Published in 2002. 

Removal of Bromate and Perchlorate in Conventional Ozone/GAC Systems [#2535], 
University of Illinois and Metropolitan Water District of Southern California (Los 
Angeles) 
Determined whether conventional ozone/granular activated carbon systems can be 
modified to remove perchlorate and bromate without sacrificing system performance. 
Published in 2001.  

Treatability of Perchlorate in Groundwater Using Ion Exchange Technology--Phase I 
[#2532], University of Houston 

                                                           
5 For assistance obtaining copies of these research reports contact Steve Via at AWWA GAO, 202-628-8303 or 
AwwaRF directly. 
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Evaluated in proof-of-concept laboratory studies the feasibility of an optimized ion 
exchange process for treating low concentration perchlorate contamination of 
groundwater. Completed in 2001.     

Application of Bioreactor Systems to Low-Concentration Perchlorate-Contaminated 
Water—Phase 2 [#2804], Northwestern University and Montgomery Watson 
Evaluated the efficiency of a biological process to reduce perchlorate concentrations of 
up to 1,000 micrograms per liter to levels of 4 - 18 micrograms per liter. Evaluated the 
impact of co-contaminants on process performance, characterize process effluents, and 
define post treatment requirements.  To be completed in 2004 

Treatability of Perchlorate in Groundwater Using Ion Exchange Technology--Phase II 
[#2805], Montgomery Watson Harza 
Will study an optimized ion exchange process at pilot scale to assess its performance in 
treating low concentration perchlorate contamination of groundwater. Research partner: 
USEPA.  To be completed in 2003   

Treatability of Perchlorate-Containing Water by Reverse Osmosis and Nanofiltration 
[#2531], University of Colorado at Boulder and National Institute of Standards and 
Technology 
Will determine concentration ranges treatable by reverse osmosis and nanofiltration. 
Will evaluate effects of water quality parameters on process performance and 
perchlorate removal.  To be completed in 2002   

The following is a similar list of AwwaRF projects specifically on MTBE: 

Guidance Manual on Minimizing MTBE and Other Fuel-Related Contaminants in 
Lakes and Reservoirs [#2705], Contra Costa Water District and University of 
California at Davis 
Will model methyl tertiary butyl ether (MTBE) and other organic compounds 
(specifically benzene, toluene, ethylbenzene, and xylenes [BTEX]) in lakes and 
reservoirs and calibrate this model in two reservoirs. Also will investigate several 
options for controlling MTBE and other fuel-related contaminants in water bodies. Will 
develop a guidance manual for water utilities and agencies for minimizing the impacts 
of MTBE and other contaminants in surface waters. Research partner: Contra Costa 
Water District.  To be completed in 2002   

National Assessment of MTBE Occurrence in Drinking Water [#2507], Metropolitan 
Water District of Southern California (Los Angeles) and U.S. Geological Survey 
Will develop a representational national database of MTBE concentrations in both 
groundwater and surface water supplies.  To be completed in 2002   

Removal of MTBE With Advanced Oxidation Processes [#2601], Malcolm Pirnie, Inc. 
Will evaluate several advanced oxidation processes (e.g., UV/peroxide, ozone/UV, 
ozone/peroxide, titanium oxide, ultrasonic cavitation, and photocatalytic processes). 
Will determine the MTBE removal effectiveness, design and operating factors, and 
capital and operating costs for each technology.  To be completed in 2002   

Strategies for Identifying Emerging Drinking Water Contaminants and Communicating 
to Address Public Concerns [#2776], The George Washington University 
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Will develop, test, and evaluate proactive strategies and tools for utilities to identify 
and track emerging drinking water contaminants (e.g., endocrine disruptors, 
pharmaceuticals, MTBE [methyl tertiary-butyl ether], radon, etc.). Will also provide 
strategies and tools for utilities to proactively and effectively communicate information 
to the public about the emerging contaminants.  To be completed in 2003  

 
Attachment C provides a partial summary of other AwwaRF research projects that relate to 
CCL1 contaminants.   

Appropriate Decisions 

AWWA reviewed the Agency’s Federal Register notice, the EPA support documents provided in 
the Water Docket, and EPA’s presentations at the July 16, 2002 Stakeholder Meeting on the 
CCL1 Preliminary Regulatory Determinations.  At the stakeholder meeting, EPA staff 
summarized its decisions into three key decision rationales: 

1. Low adverse health effects:
 manganese, sulfate; 

2. Low occurrence at levels of 
concern: aldrin, dieldrin, 
hexachlorobu-tadiene, 
metribuzin, and naphthalene; 
and 

3. Lacks meaningful opportunity 
for risk reduction:
 Acanthamoeba, sodium 

The rationales provided by the Agency in the Federal Register and, subsequently at the 
stakeholder meeting, appear sound based on AWWA’s review of the information available to 
EPA for these decisions. 

AWWA did identify several additional information sources that the Agency may find useful in 
its evaluation. 

Aldrin and Dieldrin 

Information on the reasons for concern about aldrin and dieldrin as well as background on modes 
of exposure pertinent to regulatory management of these and other persistent organic pollutants 
(POPs) are summarized in the National Center for Environmental Assessment’s The Foundation 
for Global Action on Persistent Organic Pollutants:  A United States Perspective, March, 2002.6   

With respect to aldrin and dieldrin, the NCEA report illustrates that the route of human exposure 
of importance to human health protection is consumption of fish that have bioaccumulated 
aldrin, dieldrin, and/or other POPs.  This point is reinforced not only by the absence of ongoing 
application but also by the epidemiological studies used to support management of POPs 

                                                           
6 Copies of this Foundation for Global Action on Persistent Organic Pollutants:  A United States Perspective is 
available at http://www.epa.gov/ncea/pdfs/pops/POPsa.pdf. 
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including dieldrin.  The NCEA report emphasizes human exposure via fish consumption offering 
an external check on the relative source contribution analysis in the Health Effects Support 
Document for Aldrin / Dieldrin, which does not capture the driving focus of POPs management, 
ecological and human health effects resulting through bioaccumulation in fisheries resources. 

Naphthalene 

In evaluating naphthalene, EPA found that action was not appropriate because there was little 
occurrence at the selected health reference level (HRL), 140 ug/L.  While AWWA did not obtain 
advise from toxicology experts on the naphthalene HRL, AWWA did note that in April, 2000, 
the State of California proposed, and subsequently released, an action level value of 170 ug/L for 
naphthalene.  In making this finding, California Office of Environmental Health Hazard 
Assessment (OEHHA) appears to concur with the much of the Agency rationale for 140 ug/L 
HRL.7  AWWA brings this analysis to your attention as the OEHHA analysis is typically quite 
conservative (i.e., assumptions made where information is incomplete are quite protective of 
public health) and are based on a 10-6 risk level.  

Sodium 

While EPA choose not to recommend sodium for regulatory action, the support document did 
not contain a pertinent recommendation from the NDWAC stakeholder process on CCL 
development.  During the January 7, 1998 NDWAC Working Group Conference Call regarding 
changes to the Drinking Water Candidate Contaminant List (CCL) for Chemicals, there was a 
recommendation to delete sodium from the CCL. 

“Delete Sodium - In 1996 American Medical Association essentially backed away from 
belief that a salt-restrictive diet benefits health by published analysis determining that 
Na restricted diet even for "salt-sensitive" individuals probably does not have an 
impact on long-term blood pressure, EPA rationale for 20 µg/l DWEL is based on a 
1965 American Heart Association recommendation which is also questioning the role 
of sodium in hypertension. It should be noted, however, there were some dissenting 
votes from the Working Group on this issue.”8 

The Agency did not follow the NDWAC recommendation at that time, but the recommendation 
does reflect early acknowledgement in the CCL stakeholder process that there was little reason 
for the Agency to move forward to regulate sodium under SDWA. 

Sulfate 

The Drinking Water Advisory: Consumer Acceptability Advice and Health Effects Analysis on 
Sulfate cites Chien et. al. (1968) to demonstrate diarrheal effects in infants for sulfate content 
greater than 400 mg/L.  This study did not evaluate alternative causes of diarrhea such as 
microbial contamination or test for surrogates for such contamination. 
                                                           
7 Copy of Memorandum from Robert Howd, Chief, Water Toxicology Unit, CA OEHHA to David Spath, Chief, 
Drinking Water and Environmental Management Branch, CA Department of Health Services, April 20, 2000, is 
available at:  www.oehha.ca.gov/water/pals/index.html 
8  An Executive Summary of January 7, 1998 NDWAC conference call is available at: www.epa.gov/safewater/ 
ndwac/sm010798/ewccl1.html 
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Naturally Occurring Compounds 

Manganese, sodium, and sulfate are all naturally occurring compounds, and their occurrence at 
high levels is seldom the result of anthropogenic sources.  The support documents provide 
information from a number of sources for these three contaminants but do not clearly 
communicate the dominance of natural occurrence in determining concentrations in drinking 
water supplies.  Also, as written, it is easy for the lay reader to confuse statements made about 
natural cycling of compounds within the environment (processes that involve extended periods 
of time) with introduction of contaminants by man and processes that occur on short time scales.  
For example, the support documents for sulfate indicate that  

“The highest concentrations are usually found in groundwater and are considered to 
be a mixture of sulfates from both atmospheric and biogenic sources.  Approximately 
30% of sulfate in groundwater may be of atmospheric origin, and the remaining 70% is 
of biogenic origin.  Sulfates are also discharged into surface water through industrial 
wastes and atmospheric deposition of sulfur dioxide.”9 

While the facts employed are probably technically accurate, the way the information is 
communicated misleads the lay reader.  In this instance, the typical reader of what is intended to 
be a Drinking Water Advisory would readily infer that human activities, rather than natural 
processes that take place on geologic time scales, are the reason for most sulfate in drinking 
water. 

Process 
Section 1412(B)(1)(A) of the 1996 SDWA Amendments spells out the criteria for identification 
of contaminants for potential regulation: 

i. the contaminant may have an adverse effect on the health of persons; 

ii. the contaminant is known to occur or there is a substantial likelihood that the 
contaminant will occur in public water systems with a frequency and at levels of 
public health concern; and  

iii. in the sole judgement of the Administrator, regulation of such contaminant 
presents a meaningful opportunity for health risk reduction for persons served by 
public water systems 

Advise from National Drinking Water Advisory Committee 

AWWA was reassured that the Agency’s decision logic and subsequent decisions appeared to be 
consistent with the advise provided by the National Drinking Water Advisory Committee 
(NDWAC).10  Perhaps most significantly, EPA and NDWAC agree that there are three potential 
outcomes possible when evaluating whether a regulatory determination is appropriate.  Those 
potential outcomes are:   
                                                           
9 Drinking Water Advisory: Consumer Acceptability Advice and Health Effects Analysis on Sulfate, EPA, p. 4. 
10 Recommendations on the CCL Regulatory Determinations Protocol from the NDWAC Working Group on CCL 
and Six-Year Review, June 14, 2000.  Copies available from Brenda Johnson, NDWAC Federal Designated 
Official. 
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“i A decision to regulate, 
  i A decision not to regulate, or 

    i A decision that some other action is need[ed].” 

The Agency has proposed to choose to take proactive steps other than regulatory actions to 
address regional issues and health impacts where the third statutory criteria, meaningful health 
risk reduction, was not believed to be achievable through regulation. 

As recommended by NDWAC, the Agency evaluated the three statutory criteria in the order they 
occur in the Act.  First, evaluation of potential for adverse health of persons, then substantial 
likelihood that occurrence in PWSs is at a frequency and level of concern, and finally, if there is 
a significant opportunity for health risk reduction. 

With respect to the first criteria, potential for adverse health of persons, NDWAC identified the 
presence of a EPA consensus health level as a clear indication that an adverse impact on health 
was possible for each of the chemical contaminants included in the Federal Register notice.  In 
adopting the “Health Reference Level” recommended by NDWAC, the Agency uniformly relied 
on consensus health recommendations, particularly reference doses (RfDs) from IRIS and OPP 
when available and authoritative health levels from organizations like the National Academy of 
Sciences (i.e., sodium) and an EPA-CDC Peer Review Panel (i.e., sulfate) when it was not. 

While it is not apparent from the Federal Register notice or support documents in the docket that 
EPA employed the scoring system recommended by NDWAC to assess the second statutory 
criteria, the Agency did address each of the factors identified by the NDWAC.  These factors 
were:   

1. Frequency of detection in public water supplies,  

2. Degree to which contamination occurrence is widespread,  

3. Detection and concentration of the contaminant in ambient waters, 

4. Contaminant production, release and use trends, and 

5. Environmental fate. 

Specifically, Table 1, Factors (grouped by consideration) for Evaluating Chemical 
Contaminants, in the NDWAC report identified the principle metrics used by the Agency in 
evaluating contaminants relative to the second statutory finding.  NDWAC also noted that 
national rather than regional or localized occurrence was a threshold criterion for development of 
a national regulation.  This recommendation regarding geographic occurrence is particularly 
relevant to aldrin, which EPA anticipates assisting individual states in their regulatory 
management efforts rather than developing a national regulation. 

Determining National Occurrence  

National Contaminant Occurrence Database – Future Data Set for Occurrence 

The contaminant occurrence analysis employed in the CMR rulemaking was used to ensure that 
the Agency met statutory deadlines set by the 1996 SDWA Amendments.  Had the Agency had 
more time or issued an information collection request (ICR) rather than accept voluntary 
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submission of data from the States, the data set may have a very different character and resultant 
CMR might have had some real impact.  A previous application, particularly in an unsuccessful 
venture like CMR, is not a sound rationale for re-using a data analysis strategy.  What is 
important and relevant is how do the data meet the needs of the questions currently before the 
Agency.  If the Agency would like to argue that between 1998 and 2002 it could not have issued 
an ICR and obtained a more complete data set from the States in preparation for the CCL1 
Regulatory Determinations, then perhaps the CMR model is relevant. 

In the current proposal, EPA employed a limited sample and a statistical analysis to predict 
contaminant occurrence in finished water to make national determinations as to the need for 
regulatory action.  At the July 16, 2002, Stakeholder Meeting EPA staff indicated that the 
Agency anticipates that it will begin using the data in the National Contaminant Occurrence 
Database (NCOD) to determine national occurrence levels, in lieu of the current limited sample 
and modeling approach early in 2004.  AWWA strongly supports the Agency making every 
effort to ensure that the data now being stored in NCOD through the Unregulated Contaminants 
Monitoring Rule (UCMR) be available for use by the Agency in second quarter 2004.  The 
availability of a nationally representative database, which is EPA’s characterization of the 
current UCMR monitoring plan, is critical to making sound regulatory determinations.  Ongoing 
monitoring will provide occurrence information on eleven CCL contaminants.11 
 

                                                           
11 Information on monitored contaminants under UCMR are available at http://www.epa.gov/safewater/standard/ 
ucmr/ucmrfact.html 

1. 2,4-dinitrotoluene 

2. 2,6-dinitrotoluene 

3. Acetochlor 

4. DCPA mono-acid and  di-acid 
degradates 

5. 4,4'-DDE 

6. EPTC 

7. Molinate 

8. MTBE 

9. Nitrobenzene 

10. Perchlorate 

11. Terbacil 

EPA indicated at the July 16, 2002, Stakeholder Meeting that both MTBE and perchlorate were 
contaminants for which anticipated health effects studies and this occurrence data would be 
adequate for regulatory determinations. 

 

CCL1 Regulatory Determinations Methodology 

It is not appropriate to enter as massive a data collection and analysis project as that undertaken 
here without clear quantitative objectives for the analysis identified a priori.  Without clearly 
stated objectives, it is not possible to: 

1. Describe how large a data set is needed or how it should be collected and 
structured, 

2. What ancillary information is necessary to identify informative statistical 
relationships, or 

Page A- 11 



   

3. Understand the quality of the resulting estimates derived from the analysis. 

It is not apparent from the Federal Register notice, Analysis of National Occurrence of the 1998 
Contaminant Candidate List (CCL) Regulatory Determination Priority Contaminants in Public 
Water Systems, the Occurrence Estimation Methodology and Occurrence Findings Report, or the 
individual contaminant regulatory determination support documents that the Agency undertook 
an effort to set performance objectives for the occurrence estimation.  Evaluating the suitability 
of the Unregulated Contaminant Monitoring Information System (URCIS) data sets to 
adequately represent national occurrence is a more appropriate question at the initiation of the 
analysis in setting data quality objectives (DQOs).  The technology support document does not 
state that the data set are representative based on specific DQOs. 

The current CCL1 Regulatory Determinations proposal and the April 17, 2002, Review of 
Existing Drinking Water Standards (Six-Year Review) proposal relied on different data sets, and 
the principle occurrence methodology underlying the Agency findings differed.  In Six-Year 
Review, the Agency chose to focus on predicting detection of contaminants at levels below 
detection using current compliance monitoring tests.  The CCL1 Regulatory Determinations 
occurrence methodology is a simpler, more easily understood analysis that relies on conservative 
assumptions rather than sophisticated statistical tools.  

Because the CCL1 Regulatory Determinations proposal did not need to address reduction of an 
existing standard, the prediction of observations less than the MRL was less significant a 
concern.  Consequently, the support documentation for the CCL Regulatory Determinations 
proposal is seldom clear as to the exact method reporting levels (MRLs) or even the range of 
MRLs relevant to a particular analysis.  Table 1 provides an example comparison of MRLs and 
HRLs; the MRLs shown in the table reflect approved methods but do not necessarily reflect the 
methods used in the data cited in the proposal support analysis as that information is not 
available in the docket for the proposal. 
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Table 1.  Comparison of Health Reference Levels and Analytical 

Method Reporting Limits 

 
Contaminant 

Health 
Reference 

Level1 (ug/L) 

Typical Method 
Reporting Level2 

(ug/L) 

 
MRL as Percent 

of HRL3 
Aldrin 0.002 0.01 – 0.05 2500% 
Dieldrin 0.002 0.01 – 0.02 2500% 
Hexachlorobutadiene 0.9 0.5 56% 
Manganese4 300 2 – 10 0.03% 
Metribuzin 91 0.1 - 0.5 0.55% 
Naphthalene 140 0.1 - 0.5 0.36% 
Sodium 120,000 100 – 1,000 0.08% 
Sulfate 500,000 2000 0.10% 

  Note 1:  HRL also includes benchmarks 
  Note 2:  Methods 200.7, 208, 300, 508, 524.2 and 525.2 
  Note 3:  Percentage provided for high end of MRL range 
  Note 4:  Single digit ppb and ppt levels can be detected using other available methods. 

In the instance of aldrin and dieldrin, where the MRL is greater than the HRL, the analysis was 
modified to treat any observed value less than the MRL as one-half the MRL.  This approach 
compensates for the lack of observed values by replacing all true values less the HRL and 
reported as nondetects with a value greater than the HRL12.  The only other instance when the 
MRL is typically close to the health based point of comparison is hexachlorobutadiene, for 
which the MRL is very close to one-half the HRL employed in the analysis. 

The CCL regulatory determinations analysis included several other conservative simplifying 
assumptions that when combined result in a quite conservative analysis: 

1. Even after expending considerable effort to construct a representative sample from 
available occurrence data, EPA analyzed the entire data set, including data known 
to add a positive bias to estimates of national occurrence. 

2. Observation of any one value greater than a threshold value (i.e., MRL, HRL, ½ 
HRL) in a system resulted that system and its associated population being added to 
count greater than the threshold. 

3. Comparison against the HRL employed a HRL defined at the 10-6 risk level rather 
than the 10-4 to 10-6 risk level goal are typical of SDWA primary drinking water 
standards. 

4. Analysis included comparisons against threshold of ½ health reference level. 

Substantial Likelihood 

There has been some debate as to what constitutes the threshold level of contaminant occurrence 
set by the second statutory test for regulatory determinations:  

                                                           
12 EPA, Health Effects Support Document for Aldrin / Dieldrin, External Review Draft, page 4-29 
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“... substantial likelihood that the contaminant will occur in public water systems with 
a frequency and at levels of public health concern.”   

Lacking comment in the 1996 SDWA Amendment Conference Report or other direction from 
Congress, AWWA believes that the statutory intent under Sec. 1412(b)(1)(A) is that occurrence 
of a contaminant should be: 

1. Observed in finished drinking water using appropriate analytical methods,  

2. Present in more than an individual state or limited region’s finished water 
occurrence data, and 

3. Present in finished drinking water at levels greater than conservative estimates of 
concentrations potentially having public health concern. 

The criteria of this section do not necessarily limit the Administrator’s ability to select for 
regulatory action contaminants that he or she understands based on sound data and analysis to be 
of significant public health concern (i.e., Section 1412(b)(1)(D), Urgent Threats to Public 
Health).  The provisions of Sec. 1412(b)(1)(A) do establish the scope of the Agency’s decisions 
to regulate in the current proposal and in off-cycle regulatory determinations.  

The criteria of this section do not prohibit the Agency from committing resources to develop 
health effect or occurrence information necessary to make a regulatory determination.  Indeed 
EPA and its research partners are moving forward now to develop information necessary to 
make regulatory determinations for a number of CCL contaminants including perchlorate and 
MTBE.  Current efforts underway will take time so consequently some of the research will 
inform initial determinations to regulate (or not) and other efforts will be used to craft regulatory 
actions, non-regulatory measures, and / or associated cost-benefit analyses. 

Careful Consideration of Decision Context 

In 1997, the Presidential / Congressional Commission on Risk Assessment and Risk 
Management described a sound framework for environmental health risk management. The 
Commission was mandated as part of the Clean Air Act Amendments of 1990.  The 
Commission’s work along with related reports by the National Research Council on risk 
assessment and risk communication are currently being used to guide EPA decisions.  For 
example, the Commission’s report, Framework for Environmental Health Risk Management, is 
referenced in the Draft Human Health Research Strategy released by EPA on July 23, 2002.13  In 
1997 the Commission released Risk Assessment and Risk Management in Regulatory Decision-
Making.  One of the key themes in this report was that “A full understanding of the context of a 
risk problem is essential for effectively managing the risk.”  In particular the Commission draws 
attention to considering how:  

1. Significant is exposure to a pollutant from the media at issue versus other routes of 
exposure, and  

                                                           
13 EPA/ORD, Internal Review Draft, Human Health Research Strategy, May, 2002, report is available at 
http://www.epa.gov/nheerl/. 
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2. Great a risk a pollutant from the media at issue poses compared to other similar 
risks (e.g., are there other more effective risk management strategies).14 

In proposing the current set of regulatory determinations, EPA properly follows the 
Commission’s advise and recognizes that these two considerations are important to prioritizing 
the development of regulations.  In two instances, Acanthamoeba and sodium, EPA determined 
that primary drinking water standards did not pose a meaningful opportunity for risk reduction.  
These considerations also re-enforced decisions not to regulate where occurrence or adverse 
health effects were low.   In making these determinations, EPA demonstrated that: 

1. Exposure via drinking water may not be relevant (i.e., Acanthamoeba), 

2. Exposure via drinking water is a de minimus route of exposure (i.e., sodium), 

3. There are confounding health benefits (i.e., manganese and sodium as nutrients), 

4. Declining exposure trends (i.e., aldrin and dieldrin), 

5. Health consequences small relative to other risks and are self-mitigating (i.e., 
sulfate). 

In four of these instances EPA then proposes alternative actions (i.e., guidance and a health 
advisory) to afford the public appropriate risk management through targeted (i.e., relevant 
sensitive populations or geographic locations) protective measures. 

Non-Regulatory Actions 

As a federal regulatory agency, EPA has significant discretionary authority, and in the past the 
Agency has developed guidance, interacted with individual states, and published health 
advisories without undergoing formal Federal Register notice and comment processes.  There are 
also examples of when the Agency has engaged stakeholders in the development of guidance, 
undertaking outreach initiatives, and crafting advisories.  In most instances public scrutiny, 
input, and participation have lead to stronger Agency products.  As EPA more actively evaluates 
management strategies other than national primary standards for drinking water, AWWA 
strongly encourages the Agency to consult with stakeholders in crafting these non-regulatory 
strategies prior to publication. 

 

 

                                                           
14 Presidential / Congressional Commission on Risk Assessment and Risk Management, Risk Assessment and Risk 
Management in Regulatory Decision-Making, Final Report, Vol. 2, 1997, p. 11, report is available at 
http://www.epa.gov/nceawww1/pcrarm.htm 
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ATTACHMENT B 
Revisions of the Contaminant Candidate List 

 

(Attached is a separate PDF file containing three versions of the CCL that have been 
released by EPA. Each contains different contaminants in the regulatory determination 
category.) 
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Table 2: CONTAMINANT CANDIDATE LIST*

Regulatory Determination
Priorities

Research Priorities
I~ Eft8C-.. r An81ytiC81 Method.,

Occurrence Priorities

Acanthamoeba (guidan~)
Sodium (guidan~)

1.3-di~1OIoprapene
Aldrin
BatOn
Dieldrin
Hexa~lorobutadlene

Manganese
Metolad1lor
Metribuzin

Naphthalene
Sulfate

Adenoviruses
AetOmOnas hydrophiia
Caliciviruses
Coxsadr.ieviNSes
Cyanobacteria (blue-green algae)
Ed)OYiruses
HeIicobader pylori
Maosporidia
M)/CObactemm svium in~ulare

Adenoviruses
Aemmonas hycJtophia
Cyanobad8r1a (bIue-gr""vvn
algae)-
Calidviruses-
CoxsaQieYinlseS -

Ed1OViruses-
Helicobacter pylori-
Microsporidia ..

M)/CObadetium swum inteICeRul818

1.2-diphenylhyd~-
1.3-did\l(R~-opane
2.4.6-bi~~
2.4-dim~noI-
2.4-dinitl'ophenol-2 -methyl phenol (00a'es0I) -

Ace~
Alad1I« ESA-
DCPA ma1O-acid degradate
DCP A di-add degradate
DOE
Diazinon-
DisuJfOtcw1-

Qiuron-

EPTC (5-elhyl-diptQpyt
thiocarbamate )

F~-
Linurcn-
Methyi-t-butyi ether (MTBE)

MoIinate
Nitrobenzene
Perchl«ate ..

Prometon"
RDX-
T erbacil
Terbufos"

1, 1,2.2-te~oroethane
1,2,4-frimethytbenzene
1, 1-didlla'oet1ane
1. 1-djc;-~~-opene
1,2-diphenylhydrazine1,3-dich~ane ;

2,4, e..1rid\~
2.2 -did" ~~-opane
2,4-d~ 01
2,4-dinitrophenoI
2,4-diniV*uene
2,6-di~
2-methyi phenol (o-cresol)
Acetcd1O'
AJadlIorESA
~
Btoo\obenzene

: CCPA ~ degradate
CCPA di-acid degradate
DOE
~
CXsuIfoton
DiJron
EPTC (s-ethyi-dipropyi thiocarbamate)
~
p-i~uene (P-cyTnene)

I ~
MethyibnJmMSe
Methyi-t-butyi ether (MTBE)

MoIinate

Nitrobenzene

arganotins-
~te
Prometon ~
RDX !

ITerbacil .

Terbufos
Triazines & degradation

~ (i1d..but not
limited to Cyanazine and

attaZine-desethyi )
Vanadium'T8i8 2 ,.-- - 01 ~ - .. CCL - puOiIsned In IIIe ~ == In F8DI18Y 1_. -~

- s 8I8IyIIc8I n milt be ~ - ~ """'0 - ~.
.- Org8naIIrw tnauOe MCWIaOIII,Ilin 1ndDIGe. ~ WI GIcnI~oe. MonorTwthyltlll ~d8. ~"" till Indll~
NOTE: RIIk ~= .. be fa" -" CCL ~.

This discussion paper was preparedfor the Drinking Water Contaminant Candidate List (CCL) and the 6-Year
Review of Existing National Primary Drinking Water Regulations Stakeholders Meeting. November /6-17, 1999

and not considered official policy of the US EP A
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ATTACHMENT C 
Additional AwwaRF Contaminant Candidate List Research 

 
(AwwaRF maintains an active research program.  The following reflects available 
information on projects completed or underway with readily identifiable linkages to 
CCL.  For timely information on AwwaRF research program see the AwwaRF Project 
Summaries on the Research Foundation’s web site, www.awwarf.com.) 

 
Adsorption of Pesticides by Powdered Activated Carbon [#715] 
University of Illinois at Urbana - Champaign and Kansas City (Mo.) Water and Pollution Control Dept. 
Investigates the adsorption of regulated pesticides by PAC. Develops isotherms to predict the removal of pesticides 
in various concentrations found in drinking water source waters. Also develops methods to account for site-specific 
characteristics such as temperature, pH, and competition from natural organic matter. Provides a protocol that can 
be used by utility personnel to predict the site-specific performance of PAC for pesticide removal. Published in 
1994.  Order No. 90664   
 
Advanced Processes for Simultaneous Arsenic and Manganese Removal [#2748] 
HDR Engineering, Inc. 
Will investigate in-line coagulation and subsequent pressure filtration for removing arsenic and manganese from 
groundwater resources. Will also investigate effects on filter operations and waste production in a full-scale 
demonstration. Research partner: Southern California Water Company.  To be completed in 2003   
 
Aluminum in Drinking Water and Alzheimer's Disease: A Resource Guide [#722] 
Metropolitan Water District of Southern California (Los Angeles) and San Jose (Calif.) Water Company 
Serves as a reference manual for utility managers with inquiries about aluminum and aluminum exposure. Also 
provides information about health effects and exposure to aluminum, and guidance for understanding and 
effectively participating in the public communication process. Published in 1993.  Order No. 90623  
Aluminum, Drinking Water, and Alzheimer's Disease [#818] 
HDR Engineering, Inc. 
Critically reviews the epidemiologic evidence for the association between aluminum and Alzheimer's Disease. 
Emphasizes strengths and weaknesses of the previous research designs. Also presents information about the 
biochemistry and bioavailability of aluminum. Published in 1996.  Order No. 90683   
 
Application of PCR Technologies for Virus Detection in Groundwater [#916] 
American Water Works Service Company 
Evaluates the application of polymerase-chain-reaction technology for virus detection in groundwater. Reports the 
occurrence of enteroviruses, hepatitis A virus, Norwalk virus, and rotavirus in 250 groundwater sources. Research 
partner: USEPA. Published in 1998.  Order No. 90740   
 
Assessment of Blue-Green Algal Toxins in Raw and Finished Water [#256] 
Wright State University, University of Alberta, University of Wisconsin, and Metropolitan Water District of 
Southern California (Los Angeles) 
Evaluates the occurrence of algal toxins in North American water sources. Investigates correlations or lack thereof 
between toxin occurrence and taste and odor episodes. Develops guidance for monitoring algal toxins and 
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recommendations for responding to potential safety concerns. Research partner: USEPA. Published in 2001.  Order 
No. 90815   
 
 
Bank Filtration as a Treatment Process for DBP Precursor and Microbial Contaminant Removal [#2622] 
Louisville (Ky.) Water Company 
Will develop information on the removal of DBP precursors, herbicides and microbial contaminants as a function of 
bank filtration variables including raw water quality, filtration distance and velocity, temperature and riverbed 
sediments. Will study the mechanisms of DBP precursor removal in bank filtration process, and distinguish the 
contribution of physical, physical-chemical, and biological processes to the removal. Research partner: Louisville 
Water Company.  To be completed in 2002   
 
Control of Residual Aluminum in Filtered Water [#606] 
Syracuse University 
Determines by case studies, the processes and conditions that cause elevated levels of residual aluminum in filtered 
water. Provides treatment guidance to reduce high aluminum levels in finished water. Published in 1994.  Order No. 
90653   
 
Detection of Caliciviruses in Drinking Water [#345] 
Eastern Virginia Medical School Center for Pediatric Research 
Develops a molecular-based assay to detect a broad range of calicivirus strains. Applies the assay to environmental 
samples and determines the occurrence of caliciviruses in source, finished, and ground waters. Published in 2001.  
Order No. 90845   
 
Development and Evaluation of a Rapid and More Highly Sensitive Methodology for the Detection of Human 
Viruses in Water [#211] 
University of Hawaii and Honolulu (Hawaii) Board of Water Supply 
Describes the applicability of an enzyme immunoassay technique and its modifications for the rapid and quantitative 
detection of epidemiologically significant human enteroviruses in water. Published in 1989. Order No. 90546   
 
Development of a Culture Method for Helicobacter pylori in Water [#2670] 
Pennsylvania State University at Harrisburg and University of Delaware 
Will develop a culture method for detecting Helicobacter pylori in raw and finished waters.  To be completed in 
2002   
 
Development of a Decision Process for Prioritization of Emerging Pathogen Research [#2503] 
Technology Planning and Management Corporation and University of North Carolina at Chapel Hill 
Reports on using a series of expert workshops in which established decision-making tools would be employed to 
develop a process for identifying emerging waterborne pathogens of concern as well as future research priorities. 
Includes a CD-ROM. Research partner: USEPA. Published in 2000.  Order No. 90819   
 
Development of a Method for Recovery of Microsporidia From Source and Finished Waters [#2590] 
Wisconsin State Laboratory of Hygiene, University of Arizona, and Clancy Environmental Consultants 
Will develop a method to recover Microsporidia that are pathogenic to humans from source and finished waters.  To 
be completed in 2003   
 
Development of a Molecular Method to Detect Infective Viruses [#2591] 
University of North Carolina at Chapel Hill 
Will develop a molecular method to detect infectious viruses in water. Will verify the method by comparison to 
available cell culture methods.  To be completed in 2003   
 
Development of Molecular Reporters for Monitoring Microcystis Activity and Toxicity [#2818] 
University of Tennessee 
Will study novel molecular approaches for the detection of the toxic cyanobacterium Microcystis aeruginosa and the 
potent hepatotoxin it produces--microcystin. Will combine polymerase chain reaction - based techniques with 
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genomic analyses to establish specific genetic markers that can be used to identify M. aeruginosa or to diagnose the 
potential for in situ toxin production in cultured isolates, as well as in natural samples. Will identify genetic 
elements that can be incorporated into biosensors for subsequent real-time diagnostics in water treatment facilities.  
To be completed in 2003   
 
Enteric Virus Detection in Water by Nucleic Acid Methods [#612] 
University of North Carolina at Chapel Hill 
Develops a rapid, sensitive, and specific method for the detection of viruses in drinking water by amplification of 
viral nucleic acids followed by detection using nonradioactive gene probes. Published in 1997.  Order No. 90711   
 
Evaluation of Conventional and Advanced Treatment Processes to Remove Endocrine  
Disruptors and Pharmaceutically Active Compounds [#2758] 
Southern Nevada Water Authority 
Will determine removal efficiencies of conventional and advanced treatment processes for compounds classified as 
Endocrine Disrupting Chemicals (EDCs) and Pharmaceutically Active Compounds (PhACs). Will ultimately predict 
contaminant removal a priori by a given treatment process or set of treatment processes.  To be completed in 2003   
 
Inactivation Efficiencies of Emerging Waterborne Pathogens by Chemical Disinfection Processes [#442] 
Montgomery Watson, University of Arizona, and Drexel University 
Will determine the inactivation efficiencies of conventional and newly developing chemical disinfection processes 
for emerging waterborne pathogens. Research partner: USEPA.  Order No. 90886   
 
Iron and Manganese Treatment for Small Water Systems [#207] 
Brigham Young University 
Evaluates iron and manganese treatment methods for small systems, based on a literature search and a survey of 
small utilities. Provides information to help define specific problems and evaluate limitations and costs of possible 
solutions. The project was completed in 1991.  
 
Manganese Treatment by the Addition of Sodium Silicate and Sodium Hypochlorite [#060] 
University of Tennessee 
Describes a statistically derived model to predict the extent of manganese treatment possible, based on experiments 
that define the effect of lag time between adding sodium silicate and chlorine and the effect of diluting sodium 
silicate prior to treatment. Published in 1986.  Order No. 90511   
 
Methods for Monitoring Iron and Manganese Biofouling in Water Wells [#535] 
S.A. Smith Consulting Services and Ohio State University 
Offers practical methods of monitoring biofilm growth associated with iron- and manganese-utilizing bacteria in 
new and rehabilitated wells. Presents laboratory and field evaluations at three dissimilar wellfields. Also provides 
practical recommendations for monitoring biofouling that are suitable for widespread water industry use. Published 
in 1992.  Order No. 90617   
 
Microbial Removal and Integrity Monitoring of High-Pressure Membranes Used for Water Treatment 
[#435] 
CH2M Hill and University of Illinois 
Will examine potentially reliable methods of determining microbial removal effectiveness and integrity of 
nanofiltration and reverse osmosis systems. Research partner: U.S. Bureau of Reclamation.  To be completed in 
2002   
 
Occurrence and Control of Mycobacterium avium Complex [#270] 
American Water Works Service Company and Virginia Polytechnic Institute and State University 
Surveys a variety of water systems. locations, and treatment systems. Also determines factors that favor the growth 
of Mycobacteria in water and examines their resistance to free chlorine, chlorine dioxide, ozone, and chloramine 
disinfection. Published in 2001.  Order No. 90864   
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Occurrence and Removal of Volatile Organic Chemicals From Drinking Water; Activated Carbon in 
Drinking Water Technology [#034] 
Awwa Research Foundation and The Netherlands Waterworks Testing and Research Institute (Kiwa) 
Describes case histories of occurrence and removal of volatile organic chemicals from drinking water and offers 
guidance in evaluating activated carbon treatment practices for removing organic chemicals from groundwater. 
Published in two volumes in 1984. Order No. 90502   
 
Occurrence of Herbicides/Pesticides in Drinking Water [#449] 
Hagler Bailly Consulting, Inc. 
Reviews databases and completed studies to determine if there is adequate documentation to conduct an 
epidemiological study defining the association between the occurrence of herbicides and pesticides in drinking 
water and reproductive outcomes. Published in 2000.  Order No. 90788   
 
Occurrence Of, and Problems Associated With, Trace Contaminants in Water Treatment Chemicals [#2600] 
Environmental Engineering & Technology, Inc. 
Will determine the extent and nature of the occurrence of trace impurities in water treatment chemicals. Will also 
identify the types of problems that utilities experience and the difficulties that they encounter in meeting finished 
water standards and in disposing residuals because of the presence of these impurities.  To be completed in 2002   
 
Occurrence Survey of Boron and Hexavalent Chromium [#2759] 
McGuire Environmental Consultants, Inc. 
Will determine the levels of boron, hexavalent chromium, and total chromium in drinking water in the U.S. through 
an occurrence survey of raw and treated water supplies.  To be completed in 2003   
 
Optimization of Treatment to Mitigate Impacts of Algae and Algae Control on Finished Water Quality 
[#360] 
North Carolina State University 
Will develop guidelines to optimize the removal of algae and their extracellular organic matter using conventional 
water treatment processes. Will identify analytical measurements and testing procedures to predict and monitor the 
impact of algae on water treatment processes and finished water quality.  To be completed in 2002   
 
Production and Utilization of Polyaluminum Sulfate [#426] 
Pennsylvania State University 
Continues the evaluation of polyaluminum sulfate as a coagulant for water treatment. Based on the researchers' 
bench-scale evaluation, determines the ease or difficulty of preparing and using PAS coagulants on pilot and plant 
scales. Published in 1994.  Order No. 90586   
 
Quantifying Public Health Risk Reduction Benefits [#2518] 
Stratus Consulting Inc. and Alceon Corporation 
Provides an objective protocol on how a benefits analysis should be conducted and portrayed. Presents an approach 
for performing cost-benefit determinations that can be used by USEPA decision-makers and other organizations. 
Published in 2002.   Order No. 90884   
 
Rapid PCR-Based Monitoring of Infectious Enteroviruses in Drinking Water [#292] 
University of Arizona and American Water Works Service Company 
Evaluates the application of an integrated cell culture-polymerase chain reaction (PCR) methodology to rapidly 
detect infectious viruses in groundwater. Includes optimization of the integrated technique for specific detection of 
human enteric viruses and a study of the effects of various disinfectants on molecular, cultural, and integrated 
detection techniques. Published in 2001.  Order No. 90833   
 
Removal of Emerging Waterborne Pathogens [#441] 
University of Wisconsin at Madison and Wisconsin State Laboratory of Hygiene 
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Determines the removal efficiencies of emerging waterborne pathogens by conventional and innovative water 
treatment processes. Research partner: USEPA. Published in 2001.  Order No. 90828   
 
 
 
Residual Aluminum in Filtered Water [#111] 
Syracuse University and Onondaga County (Syracuse, N.Y.) Water Authority 
Evaluates water quality conditions that cause aluminum to remain in solution through the treatment plant and persist 
in solution or possibly precipitate in the distribution system. Also discusses chemistry and potential causes of 
residual aluminum and provides guidance on potential measures to minimize aluminum levels in finished water. 
Published in 1987. Order No. 90530   
 
Review of Manganese Control and Related Manganese Issues [#2691] 
American Water Works Service Company and Pontius Water Consultants, Inc. 
Will summarize current knowledge about manganese occurrence, chemistry, treatment, control, alternative removal 
techniques, and long-and short-term health effects in a synthesis document on manganese. Will subsequently 
convene an expert workshop to present current knowledge and discuss research needs related to manganese.  To be 
completed in 2001   
 
Sequestering Methods of Iron and Manganese Treatment [#229] 
University of Tennessee 
Evaluates methods to increase effectiveness of sodium silicate and chlorine addition for manganese control and for 
iron control in the presence of calcium. Compares the sequestering ability of sodium silicates and polyphosphates in 
terms of the chemical basis for treatment differences and costs. Published in 1989. Order No. 90558   
 
Use of Various Oxidants for the Control of Iron and Manganese [#306] 
Virginia Polytechnic Institute and State University 
Develops design and operational guidelines for iron and manganese removal systems, based on an evaluation of the 
removal efficiency of various strong oxidants (ozone, chlorine dioxide, hydrogen peroxide, potassium 
permanganate, oxygen, and chlorine). Also examines effects of variations in physical and chemical parameters on 
oxidative removal and interrelates laboratory and full-scale monitoring studies to better define removal mechanisms 
in full-scale systems. Published as two reports: Removal of Soluble Manganese From Water by Oxide-Coated Filter 
Media was published in 1989. Alternative Oxidants for the Removal of Soluble Iron and Manganese was published 
in 1990.  Order No. 90557/90573   
 
Viral and Microbial Methods for Groundwater [#726] 
Awwa Research Foundation and USEPA 
Will evaluate new screening technologies with conventional tissue culture methods to monitor for the presence of 
enteric viruses in groundwater. Will also include surrogate indicators such as total coliforms, fecal coliforms, 
coliphage, E. coli, Clostridium spp., etc. Will determine which microbial indicators are best for monitoring enteric 
viruses. Research partner: USEPA.  To be completed in 2002   
 
Virus Occurrence Survey [#186] 
American Water Works Service Company 
Conducts a survey on the occurrence of viruses in groundwaters that are not under the influence of surface water 
and that are extracted from properly constructed drinking water wells. Uses both the PCR technique and traditional 
tissue culture methods. Also assesses a low-volume PCR method. Research partner: USEPA. Completed in 2000. 
Published as A Strategy for Detection of Viruses in Groundwater by PCR in =Applied and Environmental 
Microbiology,= 65(2):444 - 449, 1999.     
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