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7.  INTERPRETATIONS TAKEN FROM THE CASE STUDY

7.1. WHAT THE CASE STUDY DOES AND DOES NOT ACCOMPLISH

The current case study provides an example of how the CRFM detailed in Chapter 4 can

simultaneously assess the cost effectiveness of different drinking water treatment options based on

their impacts on several disparate health conditions, including sensitive subpopulations.  It is

intended to further develop the CRFM, identify important health risk factors, recognize data gaps,

and choose directions for investigations of other treatment options.  The case study is not

intended to provide definitive answers; rather, the discussions in this chapter are intended to

illustrate the type of inferences that can be drawn from a CEA analysis, while acknowledging that

changes to the specific assumptions used in the case study could conceivably change the findings

of Chapter 6.

The CRFM approaches the problem of evaluating alternative drinking water disinfection

technologies by augmenting the NAS risk assessment paradigm (NAS, 1983) with methods drawn

from the fields of health economics and decision sciences.  These approaches are established and

well-accepted in other areas of public health and have direct applicability within the field of risk

management.  Nonetheless, they are not typically used in the area of environmental risk analysis. 

Moreover, the assessment of alternative drinking water disinfection technologies draws on a wide

range of scientific disciplines including chemistry, decision sciences, drinking water treatment

engineering, epidemiology, pathogenic microbiology, infectious disease microbiology, probability

and statistics, and toxicology.  The dependence of the CRFM on so many different areas of

expertise complicates a complete understanding of this tool.  For these reasons,  the assumptions
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and calculations used when applying the CRFM must be clearly laid out so that experts from

various disciplines can understand them and relate them to their own fields of study.  This clarity

of  presentation would also be helpful to other individuals and groups that make decisions

concerning the treatment of public waters or that want to apply the CRFM to other public health

or environmental interventions. 

The CRFM, unlike most traditional risk assessments, is constructed as a predictive model

rather than as a protective one.  The CEA uses central tendency values rather than high-end,

conservative, “protective” values, that are useful in many other risk management contexts, so that

alternative strategies can be evaluated without inappropriately placing more weight on one set of

risks (by, for example, overstating their likelihood) as compared to others.  Distributions are used

in place of point estimates for parameters with substantial uncertainty so that the analysis can

quantify the cost-effectiveness (CE) ratio’s uncertainty and identify those parameters for which

improved precision would most strengthen confidence in the results.  In addition, for any

simulation procedure, the input parameters must be estimated using comparable values.  The

simulation results would be meaningless if, for example, 95% upper bound point estimates are

used for one parameter while another parameter is estimated using a central tendency estimate and

assuming a normal distribution.  The CRFM fully describes the analysis results, including best

estimates, a scientific evaluation of the extremes, a discussion of the limitations, and an analysis of

uncertainty; thus the amount of information that is provided for the end user is optimal.

The simulation procedure performed in the present case study accounts for the variability

and uncertainty that is described by the parameter distributions.  Figures 6-3 and 6-4 show the

cumulative distributions of 1000 CE ratios for the general population and the AIDS population,
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respectively.  For each of 1000 calculations, the computer program sampled from the input

distribution for each parameter and then computed the CE ratio.  This procedure generated a

distribution of 1000 CE ratios that represent the possible outcomes for the CE ratios, given the

input parameter distributions.  Figures 6-3 and 6-4 can be interpreted as the probability (Y-axis)

that the CE ratios are less than or equal to a given dollar/QALY value (X-axis).  The simulation

does not, however, account for any uncertainties that are not represented by the input

distributions.  For example, because the case study was performed for a hypothetical, single

treatment plant, the results cannot be generalized to represent results for all similar plants at a

regional or a national level because the distributions of certain parameters such as the DBP

concentrations or Cryptosporidium source water concentrations are likely to be different and to

have more variability.

One of the major limitations found in developing the case study is that there remain key

areas where very little or no data exist.  Specifically, additional data and improved analytical

methods are needed to better quantify source water Cryptosporidium oocyst concentrations and

treatment efficacy.  Additional research efforts are needed to measure the infectivity and

exposure-dependent morbidity/mortality of Cryptosporidium.  This analysis could be greatly

improved by the development of a sensitive and reliable method for detecting and quantifying

infectious Cryptosporidium oocysts in drinking water.  Additionally, a better understanding of the

factors affecting the distribution of interindividual susceptibility to waterborne Cryptosporidium in

both the general population and the immunocompromised population is critical; these data could

lead to the identification of additional susceptible subpopulations.  These data gaps limit the

confidence that can be placed in the results of the analysis.
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In the current case study, DBP risks turn out to be of far less importance than the

microbial risks.  However, for another set of treatment trains and source water conditions, this

may not be the case.  Several factors contribute to the uncertainty of risks associated with DBPs. 

For instance, stochastic uncertainty in bioassay data yields a range of plausible cancer slope

factors, an issue addressed in section 5.3 by developing lognormal distributions for this parameter

using the MLE and upper bound estimates.  Further sources of uncertainty in the predictions of

risk arise from exposure-related factors such as the concentrations of DBPs in drinking water and

variations in patterns of drinking water intake.  Varying degrees of confidence in the extrapolation

of animal-derived toxicity values to humans, the presence of sometimes large amounts of

unidentified halo-organic materials, and the assumption of response-addition as the basis for

summing risks across the mixtures components all add to the uncertainty for this risk. 

The present case study is also considered a demonstration, and not a definitive assessment,

because it does not address all of the important issues surrounding this problem.  Specific areas

that still must be addressed include:

• The impact of treatment system failures, events that are highly unlikely but which
may result in severe consequences related to microbial risk.

• The evaluation of secondary (person-to-person) transmission of microbial disease,
as occurs during any epidemic, irrespective of source.  

• Investigations into variations or gradations of treatment options, such as variations
in disinfectant contact time, gradations of disinfection concentrations, and 
differences in residual concentration. 

• Effects of drinking water distribution systems, including time spent in the
distribution system prior to consumption, on the concentrations of disinfectants,
DBPs, and waterborne pathogens to which individuals are actually exposed.

• Inclusion of other pathogens (e.g. Giardia) that, under certain conditions, are also
responsible for waterborne outbreaks.
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• Evaluation of chemical risks not associated specifically with disinfection, but that
may be affected by disinfection processes; for example, the risks from
contaminants such as heavy metals and pesticides are assumed to be constant
across the treatment options evaluated, but may not be. 

• Quantification of the financial impact of health effects, including factors such as the
costs associated with the medical treatment of disease states, the costs associated
with morbidity-related reductions in the workforce, financial costs associated with
long-term health care, etc.

• Investigations of effects on other sensitive subpopulations, such as infants or the
elderly.  The AIDS population in the case study was intended to be a surrogate for
the immunocompromised in order to show how to include a sensitive
subpopulation in the analysis.

7.2. INTERPRETATIONS OF THE RESULTS

For this case study, EPA generated central tendency estimates, distributions or ranges for

the model parameters from data that vary widely in quality and certainty (see Chapter 5). 

Predictive models, expert judgment, or assumptions were used and so noted when empirical data

were unavailable, and the associated uncertainty was characterized.  As is true for any simulation

procedure, the quality and certainty of the input parameters directly influence the validity of the

results.  In this case study, it is clear from the sensitivity analyses (see Tables 6-15, 6-16, and

6-18) that most of the uncertainty stems from the lack of data available to accurately estimate

parameters related to Cryptosporidium:  concentrations of infectious oocysts in the source water,

removal efficacy of the treatments, infectivity rates, and conditional probabilities related to

contracting mild illness, contracting moderate to severe illness, or dying.  Figure 7-1 illustrates

that this is an extremely important point because microbial morbidity and mortality drive the

results of the case study, while the risks associated with health endpoints related to DBP exposure

are essentially inconsequential.  For the in-home filter option, no change from baseline is assumed
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for DBP exposure, so the contribution of QALY costs for DBP-induced illness or death is zero. 

For the ozone pretreatment system, the QALY costs for DBP risks would have to increase by

approximately three orders of magnitude in order to affect the results (see Table 6-14).

Figure 7-1 not only shows the differences between the impacts of microbial and DBP

risks, but also divides the microbial risks into relative contributions of morbidity and mortality.  In

both of the treatment options, death from microbial illness contributes the majority of the risk as

measured in lost QALYs.  In the ozone pretreatment, however, mild and moderate to severe GI

illness makes up 36% of the risk.  For the in-home filter option, death from microbial illness

overwhelms all other effects including the GI morbidity, which is less than 1%.  The most

important contributing factor in the analysis is the risk of death given moderate to severe illness

that, for the AIDS population, is relatively large (approximately 5%) as compared to the general

population (approximately 0.005%).  Because of this difference in risks, the total lost QALYs for

the AIDS population of 429 persons under the home filters option is nearly the same as those for

the total population of 460,000 individuals under the ozone pretreatment option.

The case study characterizes risks associated with Cryptosporidium and DBP exposure by

quantifying the risk of health effects, translating these to a health condition and estimating the

number of discrete health events (e.g., numbers of cases of cancer, mild gastrointestinal illness,

etc.), and converting them to a common metric (QALY) useful in combining and comparing their
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Ozone Pretreatment Option*
Total Population (General & AIDS)

CE Ratio = $1500/QALY

In-Home Filters Option**
AIDS Population

CE Ratio = $150/QALY

* Data from Table 6-14.  Total QALYs = 13,056.

** Data from Table 6-17.  Total QALYs = 11,636.

All GI
Illness
<1%

Death from GI Illness

Death from GI Illness

All DBP Effects
<1%

Moderate to Severe
GI Illness

Mild GI
Illness63% 99%

<1% Effects

Mild GI Illness

Moderate GI Illness

Death

FIGURE 7-1

Average Change from Baseline in QALYs By Health Effects

25%

11%
63%

99%



SAB Review Draft 7-8 11/09/98

impacts.  By estimating the financial costs (dollars) for each treatment option, cost-effectiveness

(CE) ratios (dollars/QALY) can be calculated, and these ratios can be compared across options. 

It may be noted that there is no a priori way to determine whether an option is acceptable based

on the CE ratio alone; rather, the acceptability of the CE ratio depends on what society is willing

to pay per QALY, which may depend on a number of issues, such as the voluntary nature of the

risks, etc.  However, certain quantitative guidelines do exist, as suggested by Kaplan and Bush

(1982) and shown in Table 7-1.

7.2.1.  Results:  Baseline Treatment Vs. Baseline Plus Ozone Pre-Treatment.  For the

comparison of the baseline treatment option and the ozone pretreatment supplement, both the

number of health events and the amount of lost QALYs show that microbial-mediated illness and

death overwhelm the health effects associated with DBP chemicals (Table 6-14).  The positive

change in total lost QALYs from baseline to the ozone pretreatment is an indication that the

ozone pretreatment option may be a favorable choice, but the costs associated with the

technology have not yet been factored in.  It may also be noted that there is a small negative

change in QALYs for the cancer endpoints, suggesting a slight increase in the small DBP-induced

risks with the ozone pretreatment option.  However, the QALY costs for mortality from microbial

illness for either treatment train far exceed the QALY cost for cancer-related deaths, estimated for

both the general population and the AIDS population (see Tables 6-12 and 6-13).  Based on the

average (i.e., expected) difference between the QALY costs for the baseline technology and the

ozone pretreatment technology (bottom panel of Table 6-14), the following was noted for the

total population:
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TABLE 7-1

Cost Evaluations per QALY Unita

Cost per QALY Ratio Cost Evaluation

<$35,000 “cost effective by current standards”

$35,000 to $160,000 "possibly controversial, but justifiable 
by many current examples"

> $160,000 "questionable in comparison with other
health care expenditures"

a Adapted from Kaplan and Bush, 1982.
b Costs have been adjusted to reflect the change in value of the dollar from 1982 to 1998; original
cut-offs were $20,000 and $100,000 per QALY.

• The ozone technology decreased microbial-associated mild illness, moderate to
severe illness and death QALY costs by approximately 69%. 

• The ozone technology increased DBP-related cancer illness and death QALY
costs by approximately 14%.

• The ozone technology decreased QALY costs for reproductive toxicity and
developmental toxicity by approximately 23% and 16%, respectively.

The impact of ozone pretreatment on microbial risk reflects the increased efficacy of

Cryptosporidium inactivation; future evaluations may be improved by assessing the health effects

of additional microbes and the efficacy of both treatment options on their removal or inactivation. 

Supplementing chlorination with a pre-ozonation step slightly increases cancer illness and death. 

In the case study, this is due to the increased formation of bromate, whose oral cancer slope

factor estimates exceed the oral cancer slope factor values for the other DBPs.  While the

concentrations of compounds like dibromochloromethane, bromoform, and chloral hydrate are

also increased, their MLE cancer slope factors range from 3.4E-4 to 4.1E-2, and their
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concentrations are increased from as little as 14% to just over 4-fold; the bromate concentration

(MLE oral cancer slope factor of 3.2E-1) is increased from values below the detection limit (0.5

µg/L) to values exceeding 4.0 µg/L.

Capital and operational costs incurred by the ozone pretreatment technology are

substantial in absolute terms.  Nonetheless, the case study results suggest this technology yields

substantial health benefits per dollar invested.  CE ratios for the ozone pretreatment technology

(Tables 6-19 and 6-20) have expected values ranging from approximately $2 per QALY for the

AIDS subpopulation to $4000 per QALY for the general population.  Furthermore, the graphs in

Figures 6-3 and 6-4 show that the upper bounds for these two values are highly unlikely to exceed

values of approximately $25 and $20,000 per QALY for the AIDS and general populations,

respectively.  For the total population (the AIDs subpopulation and the general population

together), the CE ratio for this technology has an expected value of approximately $1,500 per

QALY.  All of these values are favorable in light of the ranges outlined by Kaplan and Bush

(1982) (see Table 7-1).  While the establishment of an ozone pretreatment facility would require

an initial financial outlay, the treatment option would reduce the total QALY cost associated with

anticipated levels of risk for simultaneous exposures to both microbes and DBPs, although most

of the benefits, as measured in terms of QALYs, stem from the former. 

7.2.2.  Results: Baseline vs. Baseline Plus In-Home Filters.  Unlike the ozone pretreatment

technology, in-home filters are not assumed to affect DBP concentrations in tap water.  This can

be seen in Table 6-17 where no changes in either event counts or QALY costs are calculated for

the DBP health effects.  All benefits therefore stem from a reduction in morbidity and mortality

associated with Cryptosporidium infection (Table 6-17).  Since it is assumed that in-home filters
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completely eliminate Cryptosporidium, QALY costs associated with these infections and their

sequale are reduced to zero by this technology.  As with the ozone pretreatment technology, these

benefits are substantial, although the bulk of the benefits (measured in terms of QALYs) reflect a

reduction in mortality, with a much smaller (although not insignificant) value for reduced

morbidity.  It may be notable that Table 6-17 shows that the opposite is true for the event counts

(i.e., the number of morbidity events for this population are much higher than the mortality

events); thus the value placed on mortality by the calculation of lost QALYs reflects the severity

of the outcome.

Because the benefits for this technology reflect the elimination of Cryptosporidium from

tap water, the estimated cost-effectiveness ratio for this technology depends heavily on many of

the same factors that influenced the results of the ozone pretreatment assessment.  Influential

parameters include the source water oocyst concentration, the infectivity parameter, and the

conditional probabilities of morbidity and mortality following infection.  Because of the

uncertainty in these parameters, the 90th percentile value of the QALY cost reduction accrued by

the in-home filter technology exceeds the median estimate of this parameter by a factor of 2 to 3. 

The true uncertainty of this result is most likely to be even greater since the case study did not

quantitatively characterize the uncertainty in the efficacy of the home filter, but instead assumed

that this technology is certain to be 100% effective.

The CE ratio for in-home filters is approximately $150 to $175 per QALY (Tables 6-19

and 6-20).  This ratio is well within the range of acceptable values outlined by Kaplan and Bush

(1982) (see Table 7-1).  It is also far more favorable than the total population CE ratio of the

ozone pretreatment technology (approximately $1,500 per QALY).  The home filter technology
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has a highly favorable CE ratio despite its relatively high per-person technology costs (several

thousand dollars, compared to approximately $20 per person for the ozone pretreatment

technology) because it can be targeted to those members of the population at greatest risk.  On

the other hand, the AIDS-subpopulation CE ratio for the ozone pretreatment technology is far

more favorable (approximately $2 per QALY) than the $150 cost-effectiveness ratio for the in-

home filter technology, the beneficiaries of which are limited to the AIDS subpopulation.  This

difference does not imply that home filters are inefficient (i.e., a bad investment).  As noted in

Section 6.5.2, implementation of the ozone pretreatment technology reduces the residual risks

that can then be eliminated by home filters; if both technologies were in place, the cost-

effectiveness of the in-home filter technology would remain favorable, with a CE ratio of

approximately $600 per QALY -  well within the "acceptable" range specified by Kaplan and

Bush (1982) in Table 7-1-1.

Several simplifying assumptions were employed in the case study application of in-home

filters: 1)  the reverse osmosis in-home system completely removes protozoa and protozoan

oocysts, 2) as a result of preventing Cryptosporidium exposures to the susceptible population,

essentially no deaths result from sequale of Cryptosporidium infections, 3) the reverse osmosis in-

home system does not eliminate or reduce any of the DBPs, 4) estimates of the initial and

installation costs of the reverse osmosis systems as well the annual costs adequately represent

actual costs incurred, and finally, 5) an estimate of persons infected with AIDS is an adequate

surrogate for all individuals with compromised immune systems.  Changing these assumptions

would affect the quantitative results of the analysis to some degree.  Relaxation of assumptions 1

and 2, for example, would lead to increases in microbial morbidity and mortality, making the
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home filter option less cost effective.  On the other hand, relaxation of assumption 3 could lead to

decreases in DBP-induced risks, making the in-home filter option slightly more cost effective. 

However, it is expected that the microbial risks would continue to overwhelm any affect on the

results made by the DBP-induced risks.  Any increase in the financial costs under assumption 4

would make very little difference because the positive change in QALYs that results for this

subpopulation subjected to this technology are so large that even a doubling of the current cost

estimate would be inconsequential to the CE ratio estimates.  Finally, a broadening of assumption

5 to analyze all immunocompromised groups would increase technology costs and result in a

positive change in QALY costs proportional to the increase in the subpopulation size.  Again,

because QALY costs are so much larger than the technology costs, it is likely that the CE ratio

would remain favorable, but many factors related to human susceptibility, particularly in the

immunocompromised subpopulation would have to be investigated.  It is possible, for example,

that substantive changes in influential factors such as the number of microbial-related deaths could

significantly impact the results of the analysis.

7.3. PERSPECTIVE OF THE LOCAL WATER SYSTEM PURVEYOR

Use of the CRFM should be beneficial to the local water purveyor who must evaluate

treatment options.  The CRFM may be useful at the local level for the evaluation of treatment

options needed for safe water and for compliance with new regulations under the Safe Drinking

Water Act (SDWA) and its amendments (see Section 2.2).  For most public water supplies

serving populations over 10,000, there will be new requirements to filter and/or disinfect the

water.  These options have different technology costs, but also differ in terms of their efficacy for

removal/inactivation of microbes (particularly Cryptosporidium) and in terms of DBP formation
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and resulting concentrations. In addition to making comparisons across different types of

technologies, the CRFM can be applied to evaluate within system changes such as variations in

disinfectant contact time, gradations of disinfection concentrations, and  differences in residual

concentration.  The application of the CRFM could help in the comparison of technology costs to

a wide range of potential health impacts on the population served.

To reduce the uncertainty and increase the level of confidence in choosing among

treatment options, the local purveyor must carefully evaluate many variables.  One of these is the

source water quality, specifically including the identification, quantification and viability of

microbial content that will contribute to any microbial risk. Other factors that affect microbial

content or treatment system performance, such as the impacts of mechanical treatment failures or

operator errors, seasonal variations, droughts, and floods, may also need to be factored into the

analysis.  The local purveyor must also evaluate the source water for contaminants that may

predispose the formation of DBPs (e.g., total organic carbon and bromide levels).  These DBPs

must then be identified and quantified.  Additional efforts on the part of local purveyors should

include a continual assessment of the population to be served and the consideration of specifically

susceptible subpopulations.  

While, for example, an ozone pretreatment/post chlorination option may be more cost-

effective than other options such as the use of in-home filters, the funds planned for construction

of a treatment facility may not immediately be available.  The results of a CEA, however, may

stimulate local governments to more carefully weigh the expected health outcomes against

anticipated financial outlay.  It is possible that specific and relatively inexpensive alternatives may

provide dramatic decreases in risk in limited subpopulations.  The example in the case study of a
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point-of-use filtration device for the immunocompromised represents one such cost-effective

option for the reduction of microbial risk for a specific subpopulation.

7.4. PERSPECTIVE OF THE NATIONAL RISK MANAGER

Use of the CRFM should also be beneficial to risk assessors and managers at the national

level who must develop data and draft regulations.  From the perspective of the national risk

manager, the case study can be used to recognize which parameters and assumptions most affect

analysis results, while identifying data gaps and uncertainties.  Stage 1 of the negotiated rule-

making by EPA and industry (see Section 2.2) consists of the promulgation in 1998 of the

Disinfectant/Disinfectant By-Products (D/DBPs) rule and the Interim Enhanced Surface Water

Treatment rule (IESWTR), which would further reduce exposures to specific DBPs and enhance

protection from pathogens, especially Cryptosporidium.  The CRFM set forth in this document

can help provide a sound scientific basis for determining whether or not to go beyond the

November 1998 Stage 1 DBP rule (e.g., 80 µg/L for Trihalomethanes [THMs]; 60 µg/L for 5

haloacetic acids [HAAs]; 10 µg/L for bromate) to additional regulations for DBPs or microbes. 

The CRFM can be tailored to determine and evaluate the effect of changing variables within a

treatment process such as, the amount of disinfectant used, the length of contact time, or changing

the order in which disinfectants or filtration procedures are applied.  The Information Collection

Rule (ICR) is a nation-wide sampling program for the collection of occurrence and treatment

data. The ICR will generate empirical data on the microbial and DBP concentrations that are

produced by specific treatment trains with detailed information on the source water

characteristics; these data will be useful in future CRFM studies.
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The present case study suggests that microbial risks have the greatest impact on the

overall risk of morbidity and mortality associated with these treatment options under the

conditions assumed for this analysis.  However, the sensitivity analysis (Tables 6-15, 6-16 and

6-18) indicates that microbial risk assumptions, including infectivity and morbidity, are largely

responsible for the uncertainty of the case study results.  It follows that risk assessors and

managers at the national level should encourage further investigation of microbial parameters, 

including the efficacy of disinfection strategies, the infectivity parameters for microbes of concern,

and factors that may influence secondary transmission among the affected population.  The lack of

adequate methods to identify and quantify infectious Cryptosporidium oocysts is largely

responsible for the uncertainties of these parameters.  

Nation-wide variations in geography, rainfall, land use, and variation in the size of

treatment facilities, local economic conditions, and  serviced-population size and characteristics

indicate that assumptions made about treatment needs will vary substantially across localities,

even among those that are close in proximity.  When generalizing the CRFM to larger regions,

careful assumptions must be made about parameters such as qualitative and quantitative

differences in microbial content, total organic carbon, and bromide levels (for ozone treatment) in

the source waters.

Another consideration is the effect of system failures on the CRFM results.  Although

treatment failures, leading to microbial outbreaks, are not included in the present case study, it is

likely that different treatment alternatives will have different failure probabilities over the life of

the plant.  An outbreak would increase the number of microbial health events and thus influence

the CRFM findings.  This case study suggests that research into alternative forms of disinfection
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should focus on the degree to which alternatives control microbial risks, although DBP formation

may be important in some circumstances.

EPA believes that the proposed CRFM will assist the Agency in determining the balance

between adequate water treatment to control and minimize microbial risk and the creation of

unacceptably high levels of countervailing risks from DBPs.  The CRFM presented here is

intended to support and strengthen traditional and existing risk assessment and risk management

activities.  Use of the CRFM for this environmental problem provides not only a comprehensive

method for analyzing the impacts of a public health intervention, but is also a vehicle for the

identification of the most important data gaps and uncertainties as a guide for future research

planning.
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8.  RESEARCH NEEDS

One of the outcomes of the application of this approach is the identification of significant

data gaps which influence the outcome of the decision analysis.  Completion of comparative risk

assessments for treated drinking waters necessitates a multidisciplinary approach. The research

needs that arise from applying this method will include the following areas: drinking water

treatment technologies, infectious disease assessment, toxicology, epidemiology, statistics, risk

assessment, and decision analysis.  Research needs that are a high priority based on the results of

the case study are underlined.

Drinking Water Cost Effectiveness Analysis

• Improved estimates of morbidity and mortality risk from Cryptosporidium among
normal, healthy individuals and among members of the AIDS subpopulation.

• Improved assessments for valuing disease state outcomes, particularly mild-to-
severe disease and significance of duration.

• Better characterization of the types, durations, severity of health conditions and
the values associated with these such as productivity costs and remedial costs.

• Preferences for health endpoints related.

• Development of a standardized inventory of medical costs and other costs (e.g.,
those of the parents of a developmentally disabled child) so that a common
approach and values can be used.

• Development of risk communication strategies that stress risk-risk trade-off.

Drinking Water Treatment Technologies

• Identification of factors that influence the formation and persistence of DBP in
treated drinking waters.

• Development of technologies to control and minimize disinfection by-products
(DBPs) generated by common disinfection practices.
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• Improved assessments of microbal efficy of drinking water treatment systems.

• Optimization of  conventional treatment techniques for the removal of
Cryptosporidium.

• Control of microbial regrowth in distribution systems relative to disinfection
techniques.

• Evaluation of the effectiveness of alternative treatment techniques, including small
systems, for microbial control and DBPs.

• Evaluation of failure of drinking water treatment systems including smaller
municipal systems and in-home filters.  Identification of frequency, duration and
magnitude as well as resulting concentrations of microbial agents and DBP in the
treated water that results from these failures.

• Increased information on DBP levels and microbial efficacy associated with other
plausible water treatment options.

• Increased data on performance of in-home filtering systems, including effects on
DBP concentrations.

Infectious Disease Assessment for Drinking Water Agents

• Development of methods for detecting and measuring Cryptosporidium
concentrations and development of methods for assessing the viability/infectivity of
Cryptosporidium in drinking waters.

• Identification of methods for assessing the infectivity of Cryptosporidium.

• Identification and characterization of populations at increased risk for waterborne
illness.

• Improved estimates of the initial conditional probability associated with the
progression of different stages of cryptosporidiosis, conditional probability of
progression to mild illness given disease, and conditional probability of progression
to severe illness given mild illness.

• Development of a dynamic population transmission model to evaluate person-to-
person spread.



SAB Review Draft 8-3 11/06/98

• Determination of waterborne endemic disease agents, incidence and prevalence,
and approaches to reduce population exposures.

• Human health data and occurrence data on emergent pathogens.

Cancer and Reproductive/Developmental Epidemiology

• Improvement of the existing literature base for all adverse effects of concern in
terms of both quality and quantity, requiring continued Agency financial support;
studies that are designed to collect information on source water quality,
distribution system characteristics, type of disinfectant used, and levels of specific
chemical DBPs should be especially encouraged.

• Thorough evaluation of the findings from the existing epidemiologic studies in
conjunction with data on the toxicology and metabolic fate and transport of the
major DBPs, to evaluate the biologic plausibility of the observed associations while
ruling out the contributions of bias and confounding.

• Development of more accurate and precise methods of exposure assessment must
be developed, to construct better individual exposure histories.  This includes
methods for better measurement of occurrence levels of contaminants as well as a
person’s likely exposure to them.  Recently completed studies can be evaluated for
their potential for acquiring more refined exposure information.

Toxicology of  Individual and Mixtures of DBP

• Completion of the qualitative and quantitative carcinogenic risk evaluation for
DCA, TCA and chloral hydrate.

• Additional information about the mechanism(s) of DBP toxicity; studies designed
to determine the modes of action are needed to provide insight into how individual
DBPs in a mixture may elicit toxicity at high versus low concentrations.

• Additional information about DBP toxicity in children.

• Additional information about the non-toxic biochemical effects of very low doses
of DBPs.

• Better input data on the cancer, reproductive and developmental risks related to
DBP exposure through drinking water in order to confirm or refute the causal
nature of exposures, identify risks of concern, and get realistic dose-response
estimates.

• Better characterization of risks posed by DBP mixtures.
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• Reconciliation of IRIS’ use of data from corn oil gavage studies for the
establishment of carcinogenic potency with the EPA OW’s SAB 1990
recommendation that carcinogenicity data from corn oil gavage studies may be
used for classification (weight-of-evidence) purposes, but not for quantitative
estimation of risk.

• Development of chemical mixtures approaches for the  estimation of nonadditive
effects.  Development of a methodology for performing individual hypothesis tests
for additivity at specific mixture points including the additional steps necessary to
provide an appropriate framework for risk assessment.

• Quantification of the significance of non-ingestion exposure routes.

• Identification of and assessment of individual and collective toxicity of unknown
DBP.

• Identification of structural elements that influence the results of the Quantitative
Structure Activity Model applied to unknown DBP.



SAB Review Draft 9-1 11/09/98

9.  REFERENCES

Aaronson, N.K., S. Ahmedzai, B. Bergman, M. Bullinger et al.  1993.  The European
Organization for Research and Treatment of Cancer QLQ-C30: a quality-of-life instrument for
use in international clinical trials in oncology.  J. National Cancer Inst.  85(5):365-376.

Aaronson, N.K., S. Ahmedzan, B. Bergman, B. Bullinger, A. Cull, N.J. Duez, A. Filiberti, H.
Flechtner, S.B. Fleishman, J.C.J.M. de Haes, S. Kaasa, M. Klee, D. Osoba, D. Razavi, P.B. Rofe,
S. Schraub, K. Sneeuw, M. Sullivan and F. Takeda.  1993.  The European Organization for
Research and Treatment of Cancer QLQ-C30:  A quality of life instrument for use in international
clinical trials in oncology.  J. National Cancer Inst.  85:365-376.

Alavanja, M., I. Goldstein and M. Susser.  1978.  Case-control study of gastrointestinal and
urinary tract cancer mortality and drinking water chlorination. In: Water Chlorination:
Environmental Impact and Health Effects, Vol. 2, Jolley, R.L., H. Gorchev and D.H. Hamilton,
Jr., Ed.  Ann Arbor Science Publishers, Ann Arbor, MI. p. 395-409.

Amy, G.L., P.A. Chadik and Z.K. Chowdhury.  1987.  Developing models for predicting
trihalomethane formation potential and kinetics.  J. Am. Water Works Assoc.  79(7):89-97.

Anderson, B.C.  1982a.  Is cryptosporidial infection responsible for diarrhea?  Calif. Vet.  36:9.

Anderson, B.C.  1982b.  Cryptosporidiosis in Idaho lambs: Natural and experimental infections. 
J. Am. Vet. Med. Assn.  181:151.

Anderson, B.C.  1985.  Moist heat inactivation of Cryptosporidium sp.  Am. J. Public Health. 
75:1433-1434.

Anderson, B.C. and M.S. Bulgin.  1981.  Enteritis caused by Cryptosporidium in calves.  Vet.
Med. Small Clin.  76:865-868.

Andrews, L.S. and R. Snyder.  1986.  Toxic effects of solvents and vapors  In: Casarett and
Doull's Toxicology, the Basic Science of Poisons, 3rd ed., C.D. Klaasen et al., Ed., Macmillan,
New York.  p. 636-668.

Angus, K.W., et al.  1982.  An outbreak of diarrhea associated with cryptosporidiosis in naturally
reared lambs.  Vet. Rec.  110:129-130.

Arrage, A.A. and D.C. White.  1996.  Biofilm induced decrease in chlorine effectiveness against
Escherichia coli and Legionella bosmanii.  Manuscript in preparation.  Supported by Cooperative
Agreement.



SAB Review Draft 9-2 11/09/98

Aschengrau, A., S. Zierler and A. Cohen.  1993.  Quality of community drinking water and the
occurrence of late adverse pregnancy outcomes.  Arch. Environ. Health.  48:105-113.

AWWA (American Water Works Association).  1984.  Introduction to Water Treatment, Vol. 2.

AWWARF.  1991.  American Water Works Association Research Foundation Disinfection
Survey.  Data Base.  American Water Works Association, Denver, CO.

Bailar III, J.C.  1995.  The practice of meta-analysis.  J. Clin. Epidemiol.  48(1):149-157.

Barker, L.K. and P.L. Carbonell.  1974.  Cryptosporidium agni sp n. from lambs and
Cryptosporidium bovis sp n. from a calf with observations on the oocyst. Z. Parasitenkd.
44:289-298.

Baxby, D., C.A. Hart and N. Blundell.  1985.  Shedding of oocysts by immunocompetent
individuals with cryptosporidiosis.  J. Hyg. (Comb)  95:703-709.

Bellar, T.A., J. Litchtenberg and R.C. Kroner.  1974.  The occurrence of organohalides in
chlorinated drinking water.  J. AWWA.  66:703.

Bennett, C.L., D. Matchar, D. McCrory, D.G. McLeod, E.D. Crawford and B.E. Hillner.  1996. 
Cost-effectiveness models for flutamide for prostate carcinoma patients:  Are they helpful to
policy makers?  Cancer.  77:1854-1861.

Berger, J.O.  1980.  Statistical Decision Theory and Bayesian Analysis.  Springer-Verlag.  New
York.

Blagburn, B.L. and W.L. Current.  1983.  Accidental infection of a researcher with human
Cryptosporidium  (letter).  J. Infect. Dis.  148:772-773.

Blair, K.  1994.  Cryptosporidium and public health.  Health Environ. Digest.  December. 
8(8):61-63.

Bove, F., M. Fulcomer, J. Klotz et al. 1992a.  Public Drinking Water Contamination and
Birthweight, Fetal Deaths, and Birth Defects:  A Cross-Sectional Study (Phase IV-A), New
Jersey Department of Health.  April.

Bove, F., M. Fulcomer, J. Klotz et al.  1992b.  Public Drinking Water Contamination and
Birthweight, and Selected Birth Defects:  A Case-Control Study (Phase IV-B), New Jersey
Department of Health.  May.

Bove, F.J., M.C. Fulcomer, J.B. Klotz, J. Esmart, E.M. Dufficy and J.E. Savrin.  1995.  Public
drinking water contamination and birth outcomes.  Am. J. Epidemiol.  141(9):850-862.



SAB Review Draft 9-3 11/09/98

Boyle, C.A., M. Yeargin-Allsop, N.S. Doernberg, C.C. Murphy and D.E. Schendel.  1996. 
Prevalence of selected developmental disabilities in children 3 - 10 years of age: the Metropolitan
Atlanta Developmental Disabilities Surveillance Program, 1991.  In: CDC Surveillance
summaries, April 19, 1996.  MMWR 45 (No. SS-2):1-14.

Brenniman, G.R., J. Vasilomanolakis-Lagos, J. Amsel et al.  1980.  Case-control study of cancer
deaths in Illinois communities served by chlorinated or nonchlorinated water.  In: Water
Chlorination: Environmental Impact and Health Effects, Vol. 3., R.L. Jolley, W.A. Brungs, R.B.
Cumming, et al., Ed.  Ann Arbor Science Publishers, Inc., Ann Arbor, MI.  p. 1043-1057.

Brown, M.L., T.A. Hodgson and D.P. Rice.  1996.  Economic impact of cancer in the United
States.  Chapter 13 in: Cancer Epidemiology and Prevention, second Edition.  D. Schottenfeld
and J.F. Fraumeni, Jr., editors.  Oxford University Press, New York, p. 255-266.

Bull, R.J. and F.C. Kopfler.  1991.  Health effects of disinfectants and disinfection byproducts.
AWWA Research Foundation.

Bull, R.J., M. Robinson, J.R. Meier and J. Stober.  1982.  Use of biological assay systems to
assess the relative carcinogenic hazards of disinfection byproducts.  Environ. Health Perspect.
46:215-227.

Burmaster, D.E. and P.D. Anderson.  1994.  Principles of good practice for the use of Monte
Carlo techniques in human health and ecological risk assessment.  Risk Anal.  14(4):477-482.

Camper, A.  1996.  Interactions between pipe materials, corrosion inhibitors, disinfectants,
organics and distribution biofilms.  Annual Report under Cooperative Agreement No. CR821476
between the U.S. Environmental Protection Agency, National Center for Environmental
Assessment (NCEA-Cin), Cincinnati, OH and the National Water Research Institute (NWRI),
Fountain Valley, CA.

Canada Ministry of Health and Welfare.  1981. Tapwater consumption in Canada. Document No.
82-EHD-80. Public Affairs Directorate, Department of national Health and Welfare, Ottawa
Canada

Cantor, K.P., R. Hoover and P. Hartge et al.  1985.  Drinking water source and bladder cancer: A
case-control study. In: Water Chlorination: Chemistry, Environmental Impact and Health Effects,
Vol. 5.  Jolley, R.L., R.J. Bull and W.P. Davis et al., Ed.  Lewis Publishers, Inc., Chelsea, MI. p.
145-152.

Cantor, K.P., R. Hoover, P. Hartg et al.  1987.  Bladder cancer, drinking water source, and tap
water consumption: A case-control study.  J. Natl. Cancer Inst.  79(1):1269-1279.

Cantor, K.P., R. Hoover, P. Hartge et al.  1990.  Bladder cancer, tap water consumption, and
drinking water source. In: Water chlorination: Chemistry, Environmental Impact, and Health



SAB Review Draft 9-4 11/09/98

Effects, Vol. 6.  Jolley, R.L., L.W. Condie, J.D. Johnson et al., Ed.  Lewis Publishers, Inc.,
Chelsea, MI. p. 411-419.

Cantor, K.P., C.F. Lynch and M. Hildeshiem.  1995.  Chlorinated drinking water and risk of
bladder, colon, and rectal cancers: A case-control study in Iowa. Disinfection Byproducts in
Drinking Water: Critical Issues in Health Effects Research, International Life Sciences Institute,
Washington, DC.  p. 133.

Cantor, K.P., C.F. Lynch and M. Hildeshiem.  1996.  Chlorinated drinking water and risk of
glioma: A case-control study in Iowa, USA.  Epidemiology.  7(4):Supplement, S83.

Cantor, K.P., C.F. Lunch, M. Hildesheim et al.  1997.  Drinking water source and chlorination
byproducts. I. Risk of bladder cancer. Epidemiololgy.  9:21-28.

Cantor, K.P., C.F. Lynch, M.E. Hildesheim et al.  1998.  Drinking water source and chlorination
byproducts. I.  Risk of bladder cancer.  Epidemiology.  9:21-28.

Carlo, G.L. and C.J. Mettlin.  1980.  Cancer incidence and trihalomethane concentrations in a
public drinking water system.  Am. J. Public Health.  70:523-525.

Casemore, D.P. 1987.  Cryptosporidiosis. Public Health Lab Service Microbiol Digest.  4:1-5.

Casemore, D.P., E.G. Jessop, D. Douce and F.B. Jackson. 1986.  Cryptosporidium plus
Campylobacter: an outbreak in a semi-rural population.  J. Hyg (Comb).  96:95-105.

Casemore, D.P.  1988.  Human cryptosporidiosis. In: Recent Advances in Infection, Reeves, D.
and A. Gedded, Ed.  Churchill Livingstone, Edinburgh, Scotland.  No. 3. 209-236.

Casemore, D.P.  1990a.  Epidemiological aspects of human cryptosporidiosis.  Epidemiol Infect. 
104:1-28.

Casemore, D.P.  1990b.  Foodborne protozoal infection.  Lancet.  336:1427-1432.

Casemore, D.P. and F.B. Jackson.  1983.  Sporadic cryptosporidiosis in children (Letter).  Lancet. 
2:679.

Casemore, D.P., M. Armstrong and R.L. Sands.  1985.  Laboratory diagnosis of cryptosoridiosis. 
J. Clin. Pathol.  38:1337-1341.

CDC (Centers for Disease Control).  1982.  Introduction to Table V: Premature deaths, monthly
mortality, and monthly physician contacts—United States.  Morbidity Mortality Weekly Report. 
31:109.



SAB Review Draft 9-5 11/09/98

CDC (Centers for Disease Control).  1988.  Water Related Disease Outbreaks, 1985. Vol
37/NOSS-2.

CDC (Centers for Disease Control).  1990.  MMWR Centers for Disease Control and Prevention. 
Surveillence Summaries. Surveillance for Waterborne disease Outbreaks- United States, 1986-
1988, Vol 39/No. SS-1.

CDC (Centers for Disease Control).  1991.  Waterborne-Disease Outbreaks, 1989-1990. Vol
40/No. SS-3.

CDC (Centers for Disease Control).  1992a.  Public health focus: Fluoridation of community
water systems. Morbidity Mortality Weekly Report.  41:372-375, 381.

CDC (Centers for Disease Control).  1992b.  Public health focus: Mammography. Morbidity
Mortality Weekly Report.  41:454-459.

CDC (Centers for Disease Control).  1992c.  Public health focus: Surveillance, prevention, and
control of nosocomial infections. Morbidity Mortality Weekly Report. 41:783-787.

CDC (Centers for Disease Control).  1992d.  Public health focus: Effectiveness of smoking-
control strategies—United States. Morbidity Mortality Weekly Report.  41:645-647, 653.

CDC (Centers for Disease Control).  1993a.  Public health focus: Effectiveness of rollover
protective structures for preventing injuries associated with agricultural tractors. Morbidity
Mortality Weekly Report.  42:57-59.

CDC (Centers for Disease Control).  1993b.  Public health focus: Prevention of blindness
associated with diabetic retinopathy.  Morbidity Mortality Weekly Report.  42:191-195.

CDC (Centers for Disease Control).  1993c.  Mandatory bicycle helmet use—Victoria, Australia.
Morbidity Mortality Weekly Report.  42:359-363.

CDC (Centers for Disease Control).  1993d.  Public health focus: Physical activity and the
prevention of coronary heart disease. Morbidity Mortality Weekly Report. 42:669-672.

CDC (Centers for Disease Control).  1993e.  MMWR Centers for Disease Control and
Prevention. Surveillence Summaries. Surveillance for Waterborne Disease Outbreaks- United
States, 1991-1992, Vol 42/No. SS-5.

CDC (Centers for Disease Control).  1995a.  Centers for Disease Control and Prevention.
Assessing the public health threat associated with waterborne cryptosporidiosis: report of a
workshop. MMWR Morb. Mort. Wkly. Rep.  44:1-19.



SAB Review Draft 9-6 11/09/98

CDC (Centers for Disease Control).  1995b.  Economic costs of birth defects and cerebral palsey-
United States, 1992.  MMWR Morb. Mort. Wkly. Rep.  44 (NO.37):694-699.

CDC (Centers for Disease Control).  1996a.  MMWR Centers for Disease Control and
Prevention. Surveillence Summaries. Surveillance for Waterborne disease Outbreaks- United
States, 1993-1994, Vol 45/No. SS-1.

CDC (Centers for Disease Control).  1996b.  Centers for Disease Control and Prevention. 
Foodborne outbreak of diarrheal illness associated with Cryptosporidium parvum--Minnesota.
MMWR Morb. Mort. Wkly. Rep.  45(36):783-784.

CDC (Centers for Disease Control and Prevention).  1997.  HIV/AIDS Surveillance Report,
9(No. 2):1-44.  (PDF electronic file).

CDC (Centers for Disease Control).  1998.  MMWR Centers for Disease Control and Prevention.
Water Related Disease Outbreaks, 1985 Vol 37/No. SS-2.

CDC (Centers for Disease Control and Prevention).  1994a  HIV/AIDS Surveillance Report,
5(no. 4):1-33.  (PDF electronic file).

CDC (Centers for Disease Control and Prevention).  1994b.  HIV/AIDS Surveillance Report,
6(No. 2): 1-19. (PDF electronic file).

Chapin, R.E., J.L. Phelps, B.A. Schwetz and R.S.H. Yang.  1989.  Toxicology studies of a
chemical mixture of 25 groundwater contaminants.  III. Male reproduction study in B6C3F1 mice. 
Fund. Appl. Toxicol.  13:388-398.

Chappell, W.R.  1989.  Interspecific scaling of toxicity data: A question of interpretation.  Risk
Analysis.  9(1):13-14.

Chilton, C.H.  1949.  Cost data correlated.  Chem. Eng.  56(6):97-106.

Clancy, J.L., T.M. Hargy and S. Schaub.  1997.  Improved Sampling Methods for the Recovery
of Giardia and Cryptosporidium from Source and Treated Water.  In: 1997 International
Symposium on Waterborne Cryptosporidium proceedings, March 2-5, 1997 Newport Beach
California.  Fricker, C.R.,  J.L. Clancy, and P.A. Rochelle, Eds.  American Water Works, Denver
CO.  pp: 79-86.

Clark, L.  1960.  Cost estimates answer questions.  In: Cost Estimating in the Process Industries. 
McGraw-Hill Book Co., Inc., New York, NY.  p. 1-2.

Clark, R.M.  1998.  Director, Water Supply Division, National Risk Management Research
Laboratory, Cincinnati, OH. Personal Communication.



SAB Review Draft 9-7 11/09/98

Clark, R.M.  1982.  Cost Estimating for Conventional Water Treatment.  J. Environ. Eng. Div. 
ASCE, Vol. 108, No. EES.  October.  p. 819-834.

Clark, R.M. and J.Q. Adams.  1993.  Control of disinfection byproducts: Economic and
technological considerations.  In: Safety of Water Disinfection: Balancing Chemical and Microbial
Risks, G.F. Craun, Ed.  ILSI Press, Inc., Washington, DC.  p. 345-357.

Clark, R.M. and P. Dorsey.  1982.  A model of costs for treating drinking water.  J. Am. Water
Works Assoc.  74(12):618-627.

Clark, D.P. and C.L. Sears.  1996.  The pathogenesis of cryptosporidiosis.  Parasitol Today. 
12(6):221-225.

Clark, R.M., D.J. Ehreth and J.J. Convery.  1991.  Water legislation in the US:  An overview of
the Safe Drinking Water Act.  Toxicol. Ind. Health.  7(516):43-52.

Clark, R.M., C.J. Hurst and S. Regli.  1993.  Costs and benefits of pathogen control in drinking
water.  In:  Safety of Water Disinfection: Balancing Chemical and Microbial Risks, G.F. Craun,
Ed.  ILSI Press, Inc., Washington, DC.  p. 181-198.

Clark, R.M., H. Pourmoghaddas, L.J. Wymer and R.C. Dressman.  1996.  Modeling the kinetics
of chlorination byproduct formation: The effects of bromide.  J. Water SRT-Aqua.
45(3):112-119.

Claude, J., E. Kunze, R. Frentzel-Beyne et al.  1986.  Life-style and occupational risk factors in
cancer of the lower urinary tract.  Am. J. Epidemiol.  124:578.

Clemmer, B. and A.C. Haddix.  1996.  Ch. 7: Cost-benefit analysis.  In: Prevention Effectiveness:
A Guide to Decision Analysis and Economic Evaluation, A.C. Haddix et al., Ed. Oxford
University Press, New York, Oxford.  p. 85-102.

Cohen, J.T., M.A. Lampson and T.S. Bowers.  1996.  The use of two-stage Monte Carlo
simulation techniques to characterize variability and uncertainty in risk analysis.  Human
Ecological Risk Assessment.  24:939-971.

Connor, M.S., and D. Gillings.  1974.  An empiric study of ecological inference.  Am. J. Pub.
Health.  74:555.

Cooper, R.C., A.W. Olivieri, R.E. Danielson et al.  1984.  Infectious Agent Risk Assessment
Water Quality Project.  Volume II: Factors Associated with the Transmission of Waterborne
Infectious Disease.  Lawrence Livermore Laboratory Report No. UCB/SEEHRL report No. 84-5.

Corbett-Feeney, G.  1987.  Cryptosporidium among children with acute diarrhoea in the west of
Ireland.  J. Infect.  14:79-84.



SAB Review Draft 9-8 11/09/98

Cragle, D.L., C.M. Shy, R.J. Struba and E.J. Stiff.  1985.  A case-control study of colon cancer
and water chlorination in North Carolina. In: Water chlorination: Chemistry, Environmental
Impact, and Health Effects, Vol. 5, Jolley, R.L., R.J. Bull, W.P. Davis, et al., Ed.  Lewis
Publishers, Inc., Chelsea, MI. p. 153-159.

Craun, G.F.  1985.  Epidemiologic studies of organic micro-pollutants in drinking water.  Sci.
Total Environ.  47:461.

Craun, G.F.  1986.  Statistics of Waterborne Outbreaks in the U.S. Chapters 5 and 6.  G.F.
Craun, Ed.  CRC Press.

Craun, G.F., Ed.  1986.  Waterborne Diseases in the United States.  CRC Press, Boca Raton, FL.

Craun, G.F.  1991.  Epidemiologic studies of organic micropollutants in drinking water.  In: The
Handbook of Environmental Chemistry.  A Water Pollution, O. Hutzinger, Ed. Berlin, Springer-
Verlag.  5:1.

Craun, G.F., Ed.  1996.  Water Quality in Latin America: Balancing the Microbial and Chemical
Risks in Drinking Water Disinfection.  ILSI Press, Washington, DC.

Craun, G.F., et al.  1993.  Conference conclusions.  In: Safety of Water Disinfection: Balancing
Chemical and Microbial Risks, G.F. Craun, Ed.  ILSI Press, Inc., Washington, DC.

Craun, G.F., R.J. Bull, P.A. Daniel, C. Poole and J.E. Vena.  1994.  Workshop Report and
Recommendations for Conducting Epidemiologic Research on Cancer and Exposure to
Chlorinated Drinking Water.  Workshop on the Feasibility Considerations for Conducting
Epidemiologic Studies of Cancer and Exposure to Chemical Byproducts of Drinking Water
Disinfectants, Cincinnati, Ohio, July 19-21, 1994.  Report to U.S. Environmental Protection
Agency, Environmental Criteria and Assessment Office, Cincinnati.  Eastern Research Group,
Arlington, Massachusetts.

Crump, K.S. and H.A. Guess.  1982.  Drinking water and cancer:  Review of recent
epidemiological findings and assessment of risks.  Ann. Rev. Pub. Health.  3:339.

Cryptosporidium: A Carrollton, Ga Case History.  1987.  South Georgia Regional Mtg.  Ground
Water and Pollut. Control Assn.  AUTHOR???????

Current, W.L.  1986.  Cryptosporidium: Its biology and potential for environmental transmission. 
CRC Crit. Rev. Environ. Control. 17(1):21-51.

Current, W. I. and L.S. Garcia.  1991.  Cryptosporidiosis.  Clin. Microbiol Rev.  4:325-356.

D’Antonio, R.G., R.E. Winn, J.P. Taylor et al.  1985.  A waterborne outbreak of cyptosporidiosis
in normal hosts.  Ann. Int. Med.  103(6 pt 1):886-888.



SAB Review Draft 9-9 11/09/98

Doyle, T.J., W. Zheng, J.R. Cerhan et al.  1997.  The association of drinking water source and
chlorination byproducts with cancer incidence among post-menopausal women in Iowa: a
prospective cohort study.  Am. J. Public Health.  87:1168-1176.

Duke, L.A., A.S. Breathnach, D.R. Jenkins, B.A. Harkis and A.W. Codd.  1996.  A mixed
outbreak of Cryptosporidium and Campylobacter infection associated with a private water
supply.  Epidemiol Infect.  116:303-308.

Dupont, H.L., C.L. Chappell, C.R. Sterling et al.  1995.  The infectivity of Cryptosporidium
parvum in healthy volunteers.  N. Engl. J. Med.  332(13):855-859.

DuPont, X.X. et al.  1998.  These citations should have referred to DuPont et al. (1995), which is
already in Chapter 9.  The incorrect Dupont et al. (1998) citations are in Section 5.4.

Eastern Research Group (ERG).  1998.  Synthesis of the peer review of meta-analysis of
epidemiologic data on risks of cancer from chlorinated drinking water.  A report to the National
Center for Environmental Assessment, US EPA.  Contract No. 68-C6-0041.

Editorial.  1992.  Chlorinated water and cancer:  Is a meta-analysis a better analysis?  Pediatric
Alert.  17:91.

Eisenberg, J.N.S., E.Y.W. Seto, J.M. Colford, A. Olivieri, and R.C. Spear.  1998.  An analysis of
the Milwaukee Cryptosporidiosis outbreak based on a dynamic model of the infection process. 
Epidemiology.  9(3):255-263.

Erickson, P., R. Wilson and I. Shannon.  1995.  Years of Healthy Life.  Statistical Notes No. 7
(April 1995), U.S. Dept. of Health and Human Services, National Center for Health Statistics,
15 p.

Ernest, J.A., et al.  1986.  Infection dynamics of Cryptosporidium parvum (Apicoplexa:
Cryptosporidiidae) in neonatal mice.  J. Parasitol.  75:796.

Ershow, A. G., L.M. Brown, and K.P. Cantor.  1991. Intake of Tapwater and Total Water by
pregnant and lactating women. American Journal of Public Health 81:328-334.  

Farnham, P.G., S.P. Ackerman and A.C. Haddix.  1996.  Ch.2: Study design.  In: Prevention
Effectiveness: A Guide to Decision Analysis and Economic Evaluation, A.C. Haddix et al., Ed. 
Oxford University Press, New York, Oxford.  p. 12-26.

Fayer, R.  1997.  Cryptosporidium and cryptosporidiosis. CRC Press, NY, New York.

Fayer, R. and B.L.P. Ungar.  1986.  Cryptosporidium and cryptosporidiosis.  Microbiol Rev. 
50(4):458-483.



SAB Review Draft 9-10 11/09/98

Fayer, R., C.A. Speer and J.P. Dubey.  1990.  General biology of Cryptosporidium. In Dubey JP,
Speer CA.

62 FR 52193.  1997.  Announcement of the Draft Drinking Water Contaminant Candidate List;
Notice. October 6, 1997, Vol 2, Number 193.  IS THIS EPA??????????? yes

Feron, V.J., J.P. Groten, D. Jonker, F.R. Cassess and P.J. van Bladeren.  1995.  Toxicology of
chemical mixtures: Challenges for today and the future.  Toxicol.  105:415-427.

Finch, G.R., E.K. Black, L. Gyurel and M. Balosevic.  1993.  Ozone inactivation of
Cryptosporidium parvum in demand-free phosphate buffer determined in vitro excystation and
animal infectivity.  Appl. Environ. Microbiol. 59(12):4203-4210.  December.

Flanigan, T., C. Whaler and J. Turner et al.  1992.  Cryptosporidium infection and CD4 counts. 
Ann. Intern. Med. 116:840-842.

Flaten, T.P.  1992.  Chlorination of drinking water and cancer incidence in Norway.  Int. J.
Epidemiol.  21:6.

Fleta, J., C. Sanchez-Acedo, A. Clavel and J. Quilex.  1995.  Detection of Cryptosporidium
oocysts in extra-intestinal tissues of sheep and pigs.  Vet. Parasitol.  59:201-205.

Fox, K.R. and D.A. Lytle.  1996.  Milwaukee’s Crypto outbreak: Investigation and
recommendations.  J. AWWA.  88(9):87-94.  September.

Freedman, M., K.P. Cantor, N.L. Lee et al.  1997.  Bladder cancer and drinking water: A
population-based case-control study in Washington County, Maryland (United States). Cancer
Causes and Control. 8:738-744.

Freeman, A.M..  1993.  The Measurement of Environmental and Resource Values: Theory and
Methods. Resources for the Future, Washington, DC.

Frost, F.J., G.F. Craun and R.I. Galderon.  1996.  Waterborne disease surveillance.  JAWWA. 
88:66-75.

Fryback, D.G., E.J. Dasbach, R. Klein et al.  1993.  The Beaver Dam Health Outcomes Study: 
Initial catalog of health-state quality factors.  Medical Decision Making.  13(2):89-102.

Gardner, J.W. and J.S. Sandborn.  1990.  Years of potential life lost (YPLL) — What does it
measure?  Epidemiology.  1:322.

Gaylor, D.W., J.A. Axelrad, R.P. Brown et al.  1997.  Health risk assessment practices in the U.S.
Food and Drug Administration.  Reg. Toxicol. Pharmacol.  26:307-321.



SAB Review Draft 9-11 11/09/98

Geldreich, E.E.  1993.  Microbiological changes in source water treatment: Reflections
In distribution water quality in strategics and technologies for Meeting SDWA Requirements.
R.M. Clark and R.S. Summers, Ed.  Technomic Publishing Co., Inc.  p. 269-304.

Gennings, C., P. Schwartz, W.H. Carter, Jr. and J.E. Simmons.  1997.  Detection of departures
from additivity in mixtures of many chemicals with a threshold model.  J. Agric. Biol. Environ.
Stat.  2(2):198-211.

Genta, R.M., C.L. Chappel, A.C. White, K.T. Kimball Jr. et al.  1993.  Duodenal morphology and
intensity of infection in AIDS related intestinal cryptosporidiosis.  Gastroenterology.  105:1769-
1775.

Gerba, D.P., M.S. Huber and J. Naranjo.  1995.  Occurrence of enteric pathogens in composed
domestic solid waste containing disposable diapers.  Waste Man. Res.  13:315-324. 

Germolec, D.R., R.S.H. Yang, M.F. Ackermann et al.  1989.  Toxicology studies of a chemical
mixture of 25 groundwater contaminants.  II. Immunosuppression in B6C3F1 mice.  Fund. Appl.
Toxicol.  13:377-387.

Gold, M.R., L.B. Russell, J.E. Siegel, and M.C. Weinstein, Ed.  1996.  Cost-Effectiveness in
Health and Medicine. New York: Oxford University Press.

Goldstein, S.T., D.D. Juranek, O. Ravenholt et al.  1996.  Cryptosporidiosis: An outbreak
associated with drinking water despite state-of -the-art water treatment.  Ann. Intern. Med. 
124(5):459-468.

Gombar, V.K.  1998.  Quantitative Structure-Activity Relationship in Toxicology: From 
Fundamentals to Applications, Advances in Molecular Toxicology. p. 125-129, VSP, Utrecht,
Netherlands, Editor: Reiss, C., et. al.

Gombar, V.K., et al.  1995.  Assessment of Developmental Toxicity Potential of Chemicals by
Quatitative Structure-Toxicity Relationship Models.  Chemosphere, Vol. 31, p. 2499-2510.

Gombar, V. K., et al.  1997.  Quantitative Structure-Activity Relationships in Predicting Chemical
Toxicity: When is the Prediction Reliable, Proceedings of the 7th International Workshop on
QSARs in Environmental Science.  27, p. 399-411.

Goodgame, R.W.  1996.  Understanding intestinal spore-forming protozoa: Cryptosporidia,
Microsporidia, Isospora, and Cyclospora.  Ann. Intern. Med.  124:429-441.

Goodgame, R.W., R.M. Genta, A.C. White and C.L. Chappell.  1993.  Intensity of  infection in
AIDS-associated cryptosporidiosis.  J. Infect. Dis.  167:704-709.



SAB Review Draft 9-12 11/09/98

Goodgame, R.W. et al.  1995.  Intestinal function and injury in acquired immunodeficiency
syndrome-related cryptosporidiosis.  Gastroenterology.  108:1075-1082.

Gorsky, R.D. and S.M. Teutsch.  1995.  Assessing the effectiveness of disease and injury
prevention programs: Costs and consequences.  Morbidity Mortality Weekly Report.  44(No.RR-
10):1-10.

Gorsky, R.D., A.C. Haddix and P.A. Shaffer.  1996.  Ch. 5: Cost of an intervention.  In:
Prevention Effectiveness: A Guide to Decision Analysis and Economic Evaluation, A.C. Haddix
et al., Ed.  Oxford University Press, New York, Oxford.  p. 57-75.

Gottlieb, M.S., J.K. Carr and D.T. Morris.  1981.  Cancer and drinking water in Louisiana: 
Colon and rectal.  Int. J. Epidemiol.  10:117-125.

Gottlieb, M.S., J.K. Carr and J.R. Clarkson.  1982.  Drinking water and cancer in Louisiana:  A
retrospective mortality study.  Am. J. Epidemiol.  116:652-667.

Graham, J.D. and J.B. Weiner.  1995.  Risk vs. Risk: Trade-offs in Protecting Health and the
Environment.  Harvard University Press, Cambridge, MA.

Greenberg, P.D. and J. Koch.  1996.  Diagnosis of Cryptosporidium parvum in patients with
severe diarrhea and AIDS.  Digest. Dis. Sci.  41(11):2286-2290.

Greenland, S.  1987.  Quantitative methods in the review of epidemiologic literature.  Epidemiol.
Rev.  9:1-30.

Greenland, S.  1994.  Invited commentary: A critical look at some popular meta-analytic methods. 
Am. J. Epidemiol.  140:290-296.

Greenland, S. and J. Robins.  1994a.  Invited commentary: Ecologic studies: Biases,
misconceptions, and counterexamples.  Am. J. Epidemiol.  139(8):747-760.

Greenland, S. and J. Robins.  1994b.  Accepting the limits of ecologic studies.  Am. J. Epidemiol. 
139(8):769-771.

Griffin, G.D.  1990.  Malabsorption, malnutrition and HIV disease.  Baill Clin. Gastroenterology. 
50:1-7.

Grunberg, S.M., N. Boutin, A. Ireland, S. Miner, J. Silveira, and T. Ashikaga.  1996.  Impact of
nausea/vomiting on quality of life as a visual analogue scale-derived utility score.  Support Care
Cancer.  4:435-439.



SAB Review Draft 9-13 11/09/98

Guerra de Macedo, C.  1993.  Balancing microbial and chemical risks in disinfection of drinking
water: The Pan American perspective. In: Safety of Water Disinfection: Balancing Chemical and
Microbial Risks, G.F. Craun, Ed.  ILSI Press, Inc., Washington, DC.  p. 345-357.

Gumerman, R.C., et al.  1979.  Estimating Water Treatment Costs.  Vol. 1.  Summary, EPA-
600/2-79-162a (PB80-139819*).  U.S. Environmental Protection Agency, Cincinnati, OH. 
August.

Haas, C.N.  1996.  How to average microbial densities to characterize risk.  Water Res.
30(4):1036-1038.

Haas, C.N.  1983.  Estimation of risk due to low doses of microorganisms:  A comparison of
alternative methodologies.  Am. J. Epidemiol.  118(4):573-582.

Haddix, A.C., S.M. Teutsch, P.A. Shaffer and D.O. Dunet.  1996.  Prevention Effectiveness: A
Guide to Decision Analysis and Economic Evaluation. Oxford University Press, New York,
Oxford.

Hadorn, D.C. and R.D. Hays.  1991.  Multitrait-multimethod analysis of health related quality of
life measures. Med Care.  29:829-40.

Harris, R.H.  1974.  Implications of cancer-causing substances in Mississippi River water. 
Environmental Defense Fund, Washington, DC.

Hartman, R.W.  1990.  One Thousand Points of Light Seeking a Number: A case study of CBO’s
search for a discount rate policy. Journal of Environmental Economics and Management,
18(2):S3-S7.

Hemsley, E.F.  1967.  Mich.  48640, The Unit Operations Approach.  American Association of
Cost Engineers Symposium on Capital Cost Estimating.  July 10-12.  Cleveland, Ohio.

Hertzberg, R.C., G. Rice and L. Teuschler.  1998.  Methods for health risk assessment of
combustion mixtures.  In:  Hazardous Waste Incineration: Evaluating the Human Health and
Environmental Risks, S. Roberts, C. Teaf and J. Bean Ed.  (In press)

Hildesheim, M.E., K.P. Cantor, C.F. Lynch et al.  1998.  Drinking water source and chlorination
byproducts. II.  Risk of colon and rectal cancers.  Epidemiology.  9:29-35.

Hill, A.B.  1965.  Environment and disease: Association or causation?  Proc. Royal Soc. Med. 
58:295-300.

Hoffman, F.O. and J.S. Hammonds.  1992.  An introductory guide to uncertainty analysis in
environmental and health risk assessment.  ES/ER/TM-35.  Martin Marietta.



SAB Review Draft 9-14 11/09/98

Holly, H.P., Jr. and C. Dover.  1986.  Cryptosporidium: A common cause of parasitic diarrhea in
otherwise healthy individuals.  J. Infec. Dis.  153:365-368.

Hong, H.L., R.S.H. Yang and G.A. Boorman.  1992.  Alterations in hemotopoietic responses in
B6C3F1 mice caused by drinking a mixture of 25 groundwater contaminants. J. Environ. Pathol.
Toxicol. Oncol.  11:65-74.

Hoxie, N.J., J.P. Davis, J.M. Vergeront, R.D. Nashold and K.A. Blair.  1997.  Cryptosporidiosis-
associated mortality following a massive waterborne outbreak in Milwaukee, Wisconsin.  Am. J.
Public Health.  87(12):2032-2035.

Hudson, H.E., Sr.  1981.  Water Classification Processes Practical Design and Evaluation.  Van
Nostrand Reinhold Company, New York, NY.

Hurst, C.J.  1991.  Presence of enteric viruses in fresh water and their removal by the
conventional drinking water treatment process.  Bull. WHO.  69:13-119.

Hurst, C.J. and P. Murphy.  1996.  The transmission and prevention of infectious disease. Chapter
1.  In: Modeling Disease Transmission and Its Prevention by Disinfection, C.J. Hurst, Ed. 
Cambridge University Press, Cambridge, Great Britain.  p. 3-54.

Hurst, C.J., R. Clark and S.E. Regli.  1996.  Estimating the risk of acquiring infectious disease
from ingestion of water. Chapter 4.  In: Modeling Disease Transmission and Its Prevention by
Disinfection, C.J. Hurst, Ed.  Cambridge University Press, Cambridge, Great Britain.  p. 99-139.

Hurst, C.J., R.M. Clark, S.E. Regli.  1996.  Estimating the risk of acquiring infectious disease
from ingestion of water.  In:  Modeling Disease Transmission and its Prevention by Disinfection. 
Hurst, C.J. Ed.  Cambridge University Press, Cambridge, UK.  p.99-139.

Hutton, J., R. Brown, M. Borowitz, K. Abrams, M. Rothman, and A. Shakespeare.  1996.  A new
decision model for cost-utility comparisons of chemotherapy in recurrent metastatic breast cancer. 
Pharmacoeconomics.  Suppl 2:6-22.

IARC (International Agency for Research on Cancer).  1990.  Monographs on the Evaluation of
the Carcinogenic Risk of Chemicals to Man.  Vol. 52: Chlorinated Water.  Lyon, France.

IARC (International Agency for Research on Cancer).  1991.  Chlorinated Drinking-water;
Chlorination Byproducts; Some Other Halogenated Compounds; Cobalt and Cobalt Compounds,
volume 52, World Health Organization, Geneva.

Ijsselmuiden, C.B., C. Gaydos, B. Feighner et al.  1992.  Cancer of the pancreas and drinking
water:  A population-based case-control study in Washington County, Maryland.  Am. J.
Epidemiol.  136:836-842.



SAB Review Draft 9-15 11/09/98

Ikeda, M.  1988.  Multiple exposure to chemicals.  Reg. Toxicol. Pharmacol.  8:414-421.

ILSI (International Life Sciences Institute).  1996.  Meeting report for Disinfection Byproducts
Mixtures Roundtable.  U.S. EPA Environmental Research Center, Research Triangle Park, NC,
5/9/96.

Isaac-Renton, J.L., D.D. Fogel, H.H. Stibbs, J.E. Ongerth et al.  1987.  Giardia and
Cryptosporidium in drinking water. (Letter)  Lancet. 1:973-974.

Jacangelo, J.G., N.L. Patania, K.M. Reagan, E.M. Aieta, S.W. Krasner and M.J. McGuire.  1989.
Ozonation: Assessing its role in the formation and control of disinfection byproducts. J. AWWA. 
81:74-84.

Jensen, O.M., J. Wahrendorf, J.B. Knudsen and B.L. Sorensen.  1986.  The Copenhagen case-
control study of bladder cancer:  II.  Effect of coffee and other beverages.  Int. J. Cancer.  37:651.

Jo, WK, CP Weisel and PJ Lioy.  1990a.  Chloroform exposure and the health risk associated
with multiple uses of chlorinated tap water.

Jo, WK, CP Weisel and PJ Lioy.  1990b.  Routes of chloroform exposure and body burden from
showering with chlorinated tap water.

Johnson, F.R., E.E. Fries and H.S. Banzhaf.  1997.  Valuing morbidity: an integration of the
willingness-to-pay and health-stats index literatures. J Health Economics. 16(6):641-65.

Johnson, G.A.  1916.  The typhoid toll. J. AWWA.  3(2):249-326.

Jokipii, L. et al.  1985a.  Cryptosporidiosis associated with traveling and Giardiasis. 
Gastroenterol.  89:838.

Jokipii, A.M.M. et al.  1985b.  Prospective study of acquisition of Cryptosporidium, Giardia
lamblia and gastrointestinal illness.  Lancet.  2:487-489.

Jokipii, L. and A.M.M. Jokipii.  1986.  Timing of symptoms and oocyst excretion in human
cryptosporidiosis.  New Engl. J.  315(26)1643-1647.

Juranek, D.D.  1995.  Cryptosporidiosis: Sources of infection and guidelines for prevention.  Clin.
Infec. Dis.  21(supp;):S57-61.

Kanitz, S., Y. Franco, V. Patrone et al.  1996.  Association between drinking water disinfection
and somatic parameters at birth.  Environ. Health Perspect. 104:516-520.

Kaplan, R.M. and J.W. Bush.  1982.  health-related quality of life measurement for evaluation
research and policy analysis.  Health Psychology.  1:61-80.



SAB Review Draft 9-16 11/09/98

Kaplan, R.M., J.P. Anderson and T.G. Ganiats.  1997.  The Quality of Well-Being Scale:
Rationale for a Single Quality of Life Index. In Quality of life assessment: Key issues in the 1990s.
Walker SR and Rosser RM (eds), Dordrecht, the Netherlands: Kluwer Academic Publishers.

Kavlock, R., N. Chernoff, B. Carver and F. Kopfler.  1979.  Teratology studies in mice exposed
to municipal drinking water concentrates during organogenesis.  Food Cosmet. Toxicol.
17:343-347.

Kelly, P., A.V. Thillainayagam, J. Smithson et al.  1996.  Jejunal water and electrolyte transport in
human cryptosporidiosis.  Digest. Dis. Sci.  41(10):2005-2009.

King, W.D. and L.D. Marrett.  1996.  Case-control study of water source and bladder cancer.
Cancer Causes and Control.  7:596-604.

Klotz, J., L. Pyrch, P. Haltmeier, L. Trimbath and C. Weisel.  1996.  Neural tube defects and
chlorination byproducts in drinking water. Epidemiology.  7 (Supplement):S63.

Koivusalo, M., et al.  1994a.  A drinking water mutagenicity in past exposure assessment of the
studies on drinking water and cancer: application and evaluation in Finland.  Environ. Res.  64:90-
101.

Koivusalo, M., J.J.K. Jaakkola, T. Vartiainen et al.  1994b.  Drinking water mutagenicity and
cancers of the gastrointestinal and urinary tract — An ecological study in Finland.  Am. J. Public
Health.  84:1223-1228.

Koivusalo, M., T. Vartiainen, S. Hakulinen, E. Pukkala and J.J.K. Jaakkola.  1995.  Drinking
water mutagenicity and leukemia, lymphomas, and cancers of the liver, pancreas and soft tissue. 
Arch. Environ. Health.  50:269-276.

Koivusalo, M., E. Pukkala, T. Vartiainen, J.J.K. Jaakkola, S. Hakulinen and J. Tuomisto.  1996. 
Drinking water chlorination and cancer-a cohort study in Finland.  Epidemiology. 
7(4):Supplement, S82.

Kool, H.J., C.F. van Kreijl and H.J. van Kranen.  1981.  The use of XAD-resins for the detection
of mutagenic activity in water. II. Studies with drinking water.  Chemosphere.  10:99-108.

Kool, H.J., C.F. van Kreijl and B.C. Zoeteman.  1982.  Toxicology assessment of organic
compounds in drinking water.  CRC Crit. Rev. Environ. Control.  12:307-357.

Koopman, J.S., et al.  1994.  The ecological effects of individual exposures and nonlinear disease
dynamics in populations.  Am. J. Public Health.  84(5):836-842.



SAB Review Draft 9-17 11/09/98

Korich, D.G., J.R. Mead, M.S. Madore, N.S. Sinclair, D.R. Steerling et al.  1990.  Effects of
ozone chlorine dioxide, chlorine and monochloramine on Cryptosporidium parvum oocysts
viability.  Appl. Environ. Microbiol.  56:(5)1423-1428.

Kramer, M.D., C.F. Lynch, P. Isacson and J.W. Hanson.  1991.  The association of waterborne
chloroform with intrauterine growth retardation.  Epidemiology.  3(5):407-413.

Krasner, S.W., M.J. McGuire, J.G. Jacangelo, N.L. Patania, K.M. Reagan and E.M. Aieta.  1989. 
The occurrence of disinfection byproducts in U.S. drinking water.  J. Am. Water Works Assoc. 
81:41-53.

Krasner, S.W., W.H. Glaze, H.S. Weinberg, P.A. Daniel and I.N. Najm.  1993.  Formation and
Control of Bromate During Ozonation of Waters Containing Bromide.  J. AWWA.  85(1):73-81. 
January.

Kuhls, T.H., D.A. Mosier, D.L. Crawford and  J. Griffis.  1994.  Seroprevalence of
cryptosporidial antibodies during infancy, childhood and adolescence.  Clin. Inf. Dis.  18:731-735.

Lave, L.B.  1981.  The Strategy of Social Regulation: Decision Frameworks for Policy. 
Brookings Institute, Washington, DC.

Lawrence, C.E., P.R. Taylor, B.J. Trock and A.A. Reilly.  Trihalomethanes in drinking water and
human colorectal cancer.  J. Natl. Cancer Inst.  72:563.

Lawson, H.W., M.M. Braun, R.I.M. Glass et al.  1991.  Waterborne outbreak of Norwalk virus
gastroenteritis at a southwest U.S. resort: Role of geological formations in contamination of well
water. Lancet. 337:1200-1204.

LeChevallier, M.W., W.D. Norton, M. Abbaszadegan, and T.B. Atherholt.  1998.  Short-term
variability of Giardia cyst and Cryptosporidium oocyst concentrations in a surface water source
used for potable water.  .New Jersey Department of Environmental Protection Division of Science
and Research.  April.

Leland, D., J. McAnulty, W. Keene and G. Stevens.  1993.  A cryptosporidiosis outbreak in a
filtered-water supply.  J. AWWA.  85(6):34-42.

Lengerich, E.T., D.G. Addis, J.J. Marx et al.  1993.  Increased exposure to Cryptosporidium
among dairy farmers in Wisconsin.  J. Infect. Dis.  167:1252-1255.

Levine, W.C., W.T. Stephenson and G.F. Craun.  1991.  Waterborne disease outbreaks, 1986-
1988.  J. Food Prot.  54:71-78.



SAB Review Draft 9-18 11/09/98

Lind, R.  1990.  Reassessing the government’s discount rate policy in light of new theory and data
in a world economy with a high degree of capital mobility.  Journal of Environmental Economics
and Management, 18(2):S8-S28.

Lippy, E.C. and S.C. Waltrip.  1984.  Waterborne Disease Outbreaks: 1945-1980 — A thirty-five
year perspective.  J. AWWA.  76:2-60-67.

Liyanage, L.R.J., G.R. Finch and M. Belosevic.  1997.  Effect of aqueous chlorine an
dozychlorine compounds on Cryptosporidium parvum oocysts.  Environ. Sci. Technol.
31:1992-1994.

Logsdon, G.L., R.M. Clark and C.A. Tate.  1980.  Direct Filtration Treatment Costs:  Costs and
Capabilities.  J. AWWA.  72(3):134-147.  March.

Loper, J.C., D.R. Lang, R.S. Schoeny, B.B. Richmond, P.M. Gallagher and C.C. Smith.  1978. 
Residue organic mixtures from drinking water show in vitro mutagenic and transforming activity. 
J. Toxicol. Environ. Health.  4:919-938.

Lykins, B.W., Jr., R.M. Clark, and C.A. Fronk.  1988.  Reverse osmosis for removing synthetic
organics from drinking water:  A case and performance evaluation.  In: Proceedings of the
American Water Works Association Annual Conference and Exposition, Orlando, FL.  June
19-23.

Lykins, B.W., R.M. Clark and J.A. Goodrich.  1992.  Point-of-use/Point-of-entry for drinking
water treatment.  Lewis Publishers, Inc. Chelsea, MI.

Lykins Jr., B.W., W.E. Koffskey and K.S. Patterson.  1994.  Alternative disinfectants for drinking
water treatment.  J. Environ. Eng.  120(4):745-758.

Lynch, C.F., R.F. Woolson, T. O'Gorman et al.  1989.  Chlorinated drinking water and bladder
cancer: Effect of misclassification on risk estimates.  Arch. Environ. Health.  44:252.

Lynch, C.F., S. VanLier and K.P. Cantor.  1990.  A case-control study of multiple cancer sites
and water chlorination in Iowa.  In: Water Chlorination: Chemistry, Environmental Impact and
Health Effects, R.L. Jolley, L.W. Condie, J.D. Johnson et al., Ed.  Lewis Publishers, Inc., Chelsea,
MI.  6:387.

Ma, P., D.L. Kaufman, C.G. Helmick.  1985.  Cryptosporidiosis in tourists returning from the
Caribbean.  New Engl. J. Med.  312:647-648.

MacKenzie, W.R., W.L. Schell, K.A. Blair.  1994.  A massive outbreak in Milwaukee of
Cryptosporidium infection transmitted through the public water supply.  New Engl. J. Med. 
331:161-167.



SAB Review Draft 9-19 11/09/98

Madore, M.S., J.B. Rose, C.P. Gerba.  1987.  Occurrence of Cryptosporidium oocysts in sewage
effluents and selected surface waters.  J. Parasitol.  73(4):701-705.

Mann, E.D., L.H. Sekla, G.P.S. Nayan, C. Koschik.  1986.  Infection with Cryptosporidium spp
in humans and cattle in Manitoba. Can. J. Vet. Res.  50:174-178.

Martins, C.A.P. and R.L. Guerrant.  1995.  Cryptosporidium and Cryptosporidiosis. Parasitology
Today.  11(11):434-436.

Mata, L.  1986.  Cryptosporidiumand other protozoa in diarrheal disease in less developed
countries.  J. Pediatr. Infec. Dis.  5(suppl):S117-S130.

Mata, L., H. Bolanos, D. Pizarro and M. Vives.  1984.  Cryptosporidiosis in children from
highland Costa Rican rural and urban areas.  Am. J. Trop. Med. Hig.  33:24-29.

Mauskopf, J.A. and M.T. French.  1991.  Estimating the value of avoiding morbidity and
mortality from foodborne illnesses.  Risk Analysis 11:619-631.

McFarlane, S.A.M.  1988.  Routine monitoring of watersheds for Giardia cysts in Northeastern
Pennsylvania.  In: Advances in Giardia Research, P.M. Wallis and B.R. Hammond, Ed. University
of Calgary Press, Calgary. p. 223-225.

McGeehin, M.A. et al.  1993.  Case-control study of bladder cancer and water disinfection
methods in Colorado.  Am. J. Epidemiol.  138:492-501.

McGowan, J., M.S. Hawkins and I.V.D. Wella.  1993.  The natural history of cryptosporidial
diarrhoea in HIV-infected patients.  AIDS.  7:349-354.

Meier, J.R., H.P. Ringhand, W.E. Coleman et al.  1986.  Mutagenic byproducts from chlorination
of humic acid.  Environ. Health Perspect.  69:101.

Meier, J.R., R.B. Knohl, W.E. Coleman et al.  1987.  Studies on the potent bacterial mutagen, 3-
chloro-4-(dichloromethyl)-5-hydroxy-2(5H)-furanone: Aqueous stability, XAD recovery and
analytical determination in drinking water and in chlorinated humic acid solution.  Mutat. Res. 
189:364.

Meinhardt, P.L., D.P. Casemore and K.B. Miller.  1996.  Epidemiologic aspects of human
cryptosporidiosis and the role of waterborne transmission.  Epidemiol.  Rev. 18(2):118-136.

Meisel, J.L., D.R. Perera, C. Meligro, C.E. Rubin.  1976.  Overwhelming water diarrhea
associated with Cryptosporidium in an immunosuppressed patient.  Gastroenterology. 
70(4):1156-1160.



SAB Review Draft 9-20 11/09/98

Melnick, R.L., M.C. Kohn and C.J. Portier.  1996.  Implications for risk assessment of suggested
nongenotoxic mechanisms of chemical carcinogenesis. Environ. Health Perspect. 104:123-134.

Millard, P.S., K.F. Gensheimer, D.G. Addiss et al.  1994.  An outbreak of cryptosporidiosis from
fresh-pressed apple cider.  JAMA.  272(20):1592-1596.

Miller, R.A. et al.  1986.  Determination of the infectious dose of Cryptosporidium and the
influence of inoculum size on disease severity in a primate model.  Proc. Ann. Mtg. Am. Soc.
Microbiol.,  Washington DC.

Miltner, R. J. and R.S. Summers.  1992.  A Pilot Scale Study of Biological Treatment. 
Proceedings, Water Quality, AWWA Annual Conference, Vancouver, BC.

Miltner, R.J., E.W. Rice and A.A. Stevens.  1990.  Pilot-Scale Investigation of the Formation and
Control of Disinfection Byproducts. In: 1990 Annual Conference Proceedings. AWWA Annual
Conference, Cincinnati, Ohio. 2:1787-1802.

Miltner, R.J., E.W. Rice and B.L. Smith.  1992a.  Ozone's Effect on Assimilable Organic Carbon,
Disinfection Byproducts and Disinfection Byproduct Precursors.  Proceedings, AWWA, WQTC,
Orlando, FL.

Miltner, R.J., H.M. Sukairy and R.S. Summers.  1992b.  Disinfection byproduct formation and
control by ozonation.  J. AWWA.  84:11:53.  November.

Miltner, R.J. et al.  1997.  Comparative Ozone Inactivation of Cryptosporidium and the other
Microoganisms.  Proceedings International Symposium on Waterborne Crypotsporidium. 
Newport Beach, CA, C.R. Fricken, J.C Clemen and P.A. Rochelle, Ed.  AWWA, Denver, CO.

Miltner, R.J., et al.  1990.  Pilot-scale investigation of the formation and control of disinfection
byproducts.  Proceedings, Annual Conference, AWWA.  p. 1,787.

Miltner, R.J., et al.  1992.  DBP formation and control by ozonation and biotreatment.  JWWA.
84:11:53.

Monson, R.R.  1980.  Occupational Epidemiology.  CRC Press Inc., Boca Raton, FL. p. 94.

Moore, A.C., B.L. Herwaldt, G.F. Craun, R.L. Calderon, A.K. Highsmith and D.D. Juranek. 
1993.  Surveillance for waterborne disease outbreaks-United States, 1991-1992. MMWR CDC
Surveil Summ. 42:1-22.

Moore, M.J. and W.K. Viscusi.  1990.  Discounting environmental health risks: new evidence and
policy implications. Journal of Environmental Economics and Management.  18(2):S51-S63.



SAB Review Draft 9-21 11/09/98

Morris, R.D., A-M. Audet, I.F. Angelillo, T.C. Chalmers and F. Mosteller.  1992.  Chlorination,
chlorination by-products, and cancer: A meta-analysis.  Am. J. Public Health.  82:955-963.
(Erratum: Am. J. Public Health.  83:1257.

Mumtaz, M. and R.C. Hertzberg.  1993.  The status of interactions data in risk assessment of
chemical mixtures. In: Hazard Assessment of Chemicals.  J. Saxena, Ed.  Hemisphere Publishing
Corporation, Washington, DC. 8:47-79.

Murphy, S.D.  1980.  Assessment of the potential for toxic interactions among environmental
pollutants.  In:  The Principles and Methods in Modern Toxicology, C.L. Galli, S.D. Murphy and
R. Paoletti, Ed.  Elsevier/North Holland Biomedical Press, Amsterdam, The Netherlands.

Murphy, P.A.  1993.  Quantifying chemical risk from epidemiologic studies: Application to the
disinfectant byproduct issue.  In: Safety of Water Disinfection: Balancing Chemical and Microbial
Risks, G.F. Craun, Ed. ILSI Press, Inc., Washington, DC.  p. 373-387.

Murphy, P.A. and G.F. Craun.  1990.  A review of previous studies reporting associations
between drinking water disinfection and cancer.  In: Water Chlorination: Chemistry,
Environmental Impact and Health Effects, R. L. Jolley, L.W. Condie, and J.D. Johnson, Ed. 
Lewis Publishers, Inc., Chelsea, MI.  6:361.

Murray, C.J. L.  1994.  Quantifying the burden of disease: The technical basis for disability-
adjusted life years.  Bull. WHO.  72:429-445.

Murray, C.J.L. and A.D. Lopez.  1994.  Quantifying disability: Data, methods, and results.  Bull.
WHO.  72:429-445.

Murray, C.J.L., J. Kreuser and W. Whang.  1994.  Cost-effectiveness analysis and policy choices:
Investing in health systems.  Bull. WHO.  72:663-674.

Musial, C.E.  1987.  Detection of Cryptosporidium in water using polypropoylene cartridge
filters.  Appl. Environ. Microbiol.  53:687.

NAS (National Academy of Sciences).  1986.  Committee on drinking water, Drinking Water and
Health.  National Academy Press, Washington, DC.  6:457.

NCHS (National Center for Health Statistics).  1998.  Vital Statistics of the United States, 1995,
Preprint of volume II, Mortality, Part A, Section 6, Life Tables.  Hyattsville, Maryland.

NCI (National Cancer Institute).  1976.  Report on the Carcinogenesis Bioassay of Chloroform. 
NTIS PB-264-018.  Bethesda, MD.

Nestman, E.R., R. Otson, G.L. LeBel, D.T. Williams, E.G.H. Lee and D.C. Biggs.  1982.
Correlation of water quality parameters with mutagenicity of drinking water extracts.  In: Water



SAB Review Draft 9-22 11/09/98

Chlorination: Environmental Impact and Health Effects, Vol. 4, R.L. Jolley, W.A. Brungs and
R.B. Cumming, Ed.  Ann Arbor Science Publ., Ann Arbor, MI.

Neutra R.R. and B. Ostro.  1992.  An evaluation of the role of epidemiology in assessing current
and future disinfection technologies for drinking water.  Sci. Total Environ.  127:91-138.

Nime, F.A., J.D. Burek, D.L. Page et al.  1976.  Acute entercolitis in a human being infected with
the protozoan Cryptosporidium.  Gastroenterology.  70:592-598.

Norum, J., V. Angelsen, E. Wist and J.A. Olsen.  1996.  Treatment costs in Hodgkin’s Disease: 
A cost-utility analysis.  European Journal of Cancer.  32A(9):1510-1517.

Norum, J., B. Vonen, J.A. Olsen and A. Revhaug.  1997.  Adjuvent chemotherapy (5-fuorouracil
and levamisole) in Dukes’ B and C colorectal carcinoma.  A cost-effectiveness analysis.  Annals of
Oncology.  8(1):65-70.

NTP (National Toxicology Program).  1985. Toxicology and carcinogenesis studies of
chlorodibromomethane in F344/N rats and B6C3F mice (gavage studies). NTP TR282.

NTP (National Toxicology Program).  1986.  Toxicology and carcinogenesis studies of
bromodichloromethane in F344/N rats and B6C3F mice (gavage studies). NTP Technical Report,
Ser. No. 321, NIH Publ. No. 87-2537.

NTP (National Toxicology Program).  1989.  Toxicology and carcinogenesis studies of
tribromomethane and bromoform in F344/N rats and B6C3F mice (gavage studies). NTP-350.

Nuckols, J.R., L. Stallones, J. Reif.  1995.  Evaluation of the use of a geographic information
system in drinking water epidemiology.  Assessing and Managing Health Risks from Drinking
Water Contamination: Approaches and Appications, IAHS Publ. 233, p. 111-122.

O’Donoghue, P.J.  1995.  Cryptosporidium and cryptosporidiosis in man and animals.  Int. J.
Parasitol.  25(2):139.

Ongerth, J.E. and H.H. Stibbs.  1987.  Identification of Cryptosporidium oocysts in river water. 
Appl. Envir. Microbiol.  53:672.

Osewe, P., D.G. Addiss, K.A. Blair, A. Hightower, M.L. Kamb and J.P. Davis.  1996. 
Cryptosporidiosis in Wisconsin: A case-control study of post-outbreak transmission.  Epidemiol.
Infect.  117:297-304.

Page, T., R.H. Harris and S.S. Epstein.  1976.  Drinking water and cancer mortality in Louisiana.
Science.  193:55.



SAB Review Draft 9-23 11/09/98

Palmer, S.R. and A. Biffing.  1987.  Cryptosporidiosis.  Public Health Lab. Service Microbiol.
Dig.  4:6-7.

Pamuk E., D. Makuc, K. Heck, C. Reuben and K. Lochner.  1998.  Socioeconomic status and
health chartbook.  Health, United States, 1998.  Hyattsville, Maryland: National Center for Health
Statistics. (PDF electronic file).

Parker, F.W. and H.V. Smith.  1993b.  Destruction of oocysts of Cryptosporidium parvum by
sand and chlorine.  Water Res. 27(4):729-731.

Parker, J.F., G.F. Greaves and V.H. Smith.  1993a.  The effect of ozone on the viability of
Cryptosporidium parvum oocysts and a comparison of experimental methods.  Water Sci.
Technol.  27(-3-4):93-96.

Patrick, D.L. and P. Erickson.  1993.  Health status and health policy: allocating resources to
health care. New York: Oxford University Press.

Payment, P., J. Siemiatycki, G. Richardson, G. Renaud, E. Franco and M.A. Prevost.  1997. 
Prospective epidemiological study of gastrointestinal health effects due to the consumption of
drinking water.  Int. J. Environ. Health Res.  7:5-31.

Peeters, J.E., A. Mazas, W.J. Masschelen et al.  1989.  Effects of disinfection of drinking water
with ozone or chlorine dioxide on survival of Cryptosporidium parvum oocysts.  Appl. Environ.
Microbiol.  55(6):1519-1522.

Pereira, M.A., L. Kewa and P.M. Kramer.  1997.  Promotion by mixtures of dichoroacetic acid
and trichloroacetic acid of N-methyl-N-nitrosourea-initiated cancer in the liver of female B6C3F1
mice.  Cancer Lett.  115:15-23.

Perz, J.F., F.K. Ennever and S.M. Le Blancq.  1998.  Cryptosporidium in tap water.  Comparison
of predicted risks with observed levels of disease.  Am. J. Epidemiol.  147:289-301.

Petitti, D.B.  1994.  Meta-analysis, decision analysis, and cost-effectiveness analysis in medicine. 
New York, Oxford University Press.

Piantadosi, S.  1994.  Invited commentary: Ecologic biases.  Am. J. Epidemiol.  139(8):71-64.

Piantadose, S., D.P. Byar and S. B. Green.  1988.  The ecological fallacy.  Am. J. Epidemiol. 
18:269-274.

Pinsky, P.F.  1998.  Assessment of risk from long term exposure to waterborne pathogens. 
Submitted to Environmental and Ecological Statistics, February, 1998.



SAB Review Draft 9-24 11/09/98

Poole, C.  1994.  Editorial: Ecologic analysis as outlook and method.  Am. J. Public Health. 
84(5):715-716.

Poole, C.  1997.  Analytical meta-analysis of epidemiologic studies of chlorinated drinking water
and cancer: Quantitative review and reanalysis of the work published by Morris et al., Am. J.
Public Health.  1992;82:955-963.  A report to the National Center for Environmental Assessment,
U.S. EPA.

Pozzani, U.C., C.S. Weil and C.P. Carpenter.  1959.  The toxicological basis of threshold values:
5. The experimental inhalation of vapor mixtures by rats, with notes upon the relationship
between single dose inhalation and single dose oral data.  Am. Ind. Hyg. Assoc. J.  20:364-369.

Putnam, S.W. and J.D. Graham.  1993.  Chemicals versus microbials in drinking water: A decision
sciences perspective.  J. AWWA.  (March):57-61.

Quinn, C.M. and W.B. Betts.  1993.  Longer Term viability status of chlorine-treated
Cryptosporidium oocysts in tap water.  Biomedical Letters.  p. 315-318.

Raiffa, H.  1968.  Decision Analysis:  Introductory Lectures on Choices under Uncertainty. 
Addison-Wesley.  Reading, MA.

Reczko, R.F., B.W. Lykins, Jr. and J.E. Dyksen.  1990.  Cost of Existing Ozone Installations. 
Proceedings of Sunday Seminar, AWWA Annual Conference, Cincinnati, OH.  June 17-21.

Regli, S., P. Berger, B. Macler and C. Haas.  1993.  Proposed decision tree for management of
risks in drinking water: Consideration of health and socioeconomic factors.  In: Safety of Water
Disinfection: Balancing Chemical and Microbial Risks, G.F. Craun, Ed.  ILSI Press, Inc.,
Washington, DC.  p. 39-80.

Reif, J.S., M.C. Hatch, M. Bracken, L.B. Holmes, B.A. Schwetz and P.C. Singer.  1996. 
Reproductive and developmental effects of disinfection byproducts in drinking water.  Environ.
Health Perspect. 104:1056-1061.

Richardson, S.D.  1998.  Identification of Drinking Water Disinfection By-Products.  In:
Encyclopedia of Environmental Analysis and Remediation.  R.A. Meyeers, Ed. Wiley and Sons. 
3:1398-1421.

Richardson, S.D.  1998.  Drinking Water Disinfection Byproducts.  Encyclopedia of
Environmental Analysis and Remediation, R.A. Meyers, Ed.  John Wiley and Sons, New York. 
Vol. 3, p. 1398-1421.

Richardson, S.D.  1998.  Identification of Drinking Water Disinfection By-Products. In:
Encyclopedia of Environmental Analysis and Remediation.  R.A. Meyers, Ed. Wiley and Sons. 
3:1398-1421.



SAB Review Draft 9-25 11/09/98

Ries LAG, Kosary CL, Hankey BF, Miller BA, Edwards BK (eds). SEER Cancer Statistics
Review, 1973-1995, National Cancer Institute. Bethesda, MD, 1998. (PDF Electronic file)

Riley, T.J., J.A. Cauley and P.A. Murphy.  1995.  Water chlorination and lipo- and
apolipoproteins: The relationship in elderly white women of Western Pennsylvania.  Am. J. Public
Health.  85:570-573.

Roberts, W.G., P.H.R. Green, J. Ma, M. Carr and A.M. Ginsberg.  1989.  Prevalence of
cryptosporidiosis in patients undergoing endoscopy: Evidence for asymptomatic carrier state. 
Am. J. Med.  87:537-539.

Robertson, L.J., A.T. Campbell and H.V. Smith.  1992.  Survival of Cryptosporidium parvum
oocysts under various environmental pressures.  Appl. Environ. Micro.  58(11):3494-3500.

Rook, J.J.  1974.  Formation of haloforms during chlorination of natural waters.  Water Treat.
Exam.  23:34-43.

Rose, J.B.  1988.  Occurrence and significance of Cryptosporidium in water.  AWWA,  Res. &
Tech.  53-58.

Rose, J.B., C.N. Haas and S. Regli.  1991.  Risk assessment and control of waterborne Giardiasis. 
Am. J. Pub. Health. 81(6):709-713.

Rothman, K.J.  1986.  Modern Epidemiology.  Little Brown, Co., Boston, MA.

Savin, J.E. and P.D. Cohn.  1996.  Comparison of bladder and rectal cancer incidence with
trihalomethanes in drinking water.  Epidemiology.  7(4):Supplement S63.

Savitz, D.A., K.W. Andrews and L.M. Pastore. 1995.  Drinking water and pregnancy outcome in
central North Carolina: source, amount, and trihalomethane levels.  Environ. Health Perspect.
103:592-596.

Schaefer, F.W.  1997.  Detection of Protozoan Parasites in Source and Finished Drinking Waters. 
In: Manual of Environmental Microbiology.  Hurst, C.J., G.R. Knudsen, M.J. McInerney, L.D.
Stetzenbach, and M.V. Walter.  Eds.  ASM Press.  Washington D.C. pp. 153-167.

Schwartz, S.  1994.  The fallacy of the ecological fallacy: The potential misuse of a concept and
the consequences.  Am. J. Public Health.  84(5):819-823.

Shaffer, P.A. and A.C. Haddix.  1996.  Ch. 6: Time preference.  In: Prevention Effectiveness: A
Guide to Decision Analysis and Economic Evaluation, A.C. Haddix et al., Ed.  Oxford University
Press, New York, Oxford.  p. 76-84.



SAB Review Draft 9-26 11/09/98

Shaw, G.M. and L.H. Malcoe.  1991.  Residential mobility during pregnancy for mothers of
infants born with or without congenital anomalies.  Arch. Environ. Health.  46:310-312.

Shukairy, H.M., R.J. Miltner and S.R. Summers.  1994.  Bromide's effect on DBP formation,
speciation and control: Part I, Ozonation.  J. AWWA.  86(6):72-87.  June.

Shy, C.  1985.  Chemical contamination of water supplies.  Environ. Health Perspect.  62:399.

Singer, P.C.  1993.  Formation and characterization of disinfection byproducts.  In: Safety of
Water Disinfection: Balancing Chemical and Microbial Risks, G.F. Craun, Ed.  ILSI Press,
p. 210-219.

Skeels, M.R., R. Sokolow, C.V. Hubbard et al.  1986.  Screening for coinfection with
Cryptosporidium and Giardia in Oregon public health clinics.  Am. J. Public Health.
76:270-273.

Slattery, M.L., D.W. West and L.M. Robinson.  1988.  Fluid intake and bladder cancer in Utah.
Int. J. Cancer.  42:17.

Slavin, D.  1955.  Cryptosporidium meleagridis.  J. Comparative Pathol.  65:262.

Smith, J.L.  1993.  Cryptosporidium and Giardia as agents of foodborne disease.  J. Food Prot.
56(5):451-461.

Smith, M.K., J.L. Randall, E.J. Read and J.A. Stober.  1989.  Teratogenic activity of
trichloroacetic acid in the rat.  Teratology.  40:445-451.

Smyth, H.F., C.S. Weil, J.S. West and C.P. Carpenter.  1969.  An exploration of joint toxic
action: I. Twenty-seven industrial chemicals intubated in rats in all possible pairs.  Toxicol. Appl.
Pharmacol.  14:340-347.

Smyth, H.F., C.S. Weil, J.S. West and C.P. Carpenter.  1970.  An exploration of joint toxic
action.  II. Equitoxic versus equivolume mixtures.  Toxicol. Appl. Pharmacol.  17:498-503.

Snider, D.E., D.R. Holtgrave and D.O. Dunet.  1996.  Ch. 3: Decision analysis.  In: Prevention
Effectiveness: A Guide to Decision Analysis and Economic Evaluation, A.C. Haddix et al., Ed.
Oxford University Press, New York, Oxford.  p. 27-45.

Snow, J.  1965.  Snow on Cholera.  Hafner Publishing, New York.

Soave, R. and D. Armstrong.  1986.  Cryptosporidium and cryptosporidiosis.  Rev. Infec. Dis. 
8(6):1013-1023.



SAB Review Draft 9-27 11/09/98

Sterling, C.R.  1990.  Waterborne Cryptosporidiosis. In: Cryptosporidiosis in Man and Animals,
J.P. Dubey, C.A. Speer and R. Fayer, Ed.  CRC Press, Boca Raton, FL.  p. 51-59.

Sterling, C.R. and M. Arrowood.  1993.  Cryptosporidium. In: Parasitic Protozoa, 2nd ed., J.P.
Kreier and J.R. Baker, Ed.  Academic Press, San Diego, CA. Vol. 6., p. 156-225.

Sterling, C.R., K. Seegar and N.A. Sinclair.  1986.  Cryptosporidium as a causative agent of
traveler’s diarrhea.  J. Infect. Dis.  153(2):380-381.

Struba, R.J.  1979.  Cancer and Drinking Water Quality [thesis], University of North Carolina,
Chapel Hill, NC.

Suarez-Varela, M.M.M., A.L. Gonzalez, M.L.T. Perez and E.F. Caraco.  1994.  Chlorination of
drinking water and cancer incidence.  J. Environ. Pathol. Toxicol. Oncol.  13(1):39-41.

Susser, M.  1994a.  The logic in ecological: I. The logic of analysis.  Am. J. Public Health. 
84(5):825-829.

Susser, M.  1994b.  The logic in ecological: II. The logic of design.  Am. J. Public Health. 
84(5):830-835.

Swan, S.H., K. Waller, B. Hopkins et al.  1998.  A prospective study of dpontaneous abortion:
Relation to amount and source of drinking water consumed in early pregnancy.  Epidemiology. 
9(2):126-133.

Teuschler, L.K. and R.C. Hertzberg.  1995.  Current and future risk assessment guidelines, policy,
and methods development for chemical mixtures.  Toxicology.  105:137-144.

Teutsch, S.M.  1992.  A framework for assessing the effectiveness of disease and injury
prevention programs.  Morbidity Mortality Weekly Report.  41(No. RR-3):1-12.

Teutsch, S.M. and A.C. Haddix.  1996.  Ch. 4: Decision analysis for public health.  In: Prevention
Effectiveness: A Guide to Decision Analysis and Economic Evaluation, A.C. Haddix et al., Ed. 
Oxford University Press, New York, Oxford.  p. 46-56.

Teutsch, S.M. and J.R. Harris.  1996.  Ch. 1: Introduction.  In: Prevention Effectiveness: A Guide
to Decision Analysis and Economic Evaluation, A.C. Haddix et al., Ed.  Oxford University Press,
New York, Oxford.  p. 3-11.

TOPKAT 3.0 Reference manual, Health Designs Inc., 183 East Main Street, Rochester, New
York 14604.

Torrance, G.W.  1987.  Utility approach to measuring health-related quality of life.  J Chron Dis.
40:593-600.



SAB Review Draft 9-28 11/09/98

Torrance, G.W., Z. Yeming, D. Feeny, W. Furlong and R. Barr.  1992.  Multi-Attribute
Preference Functions for Comprehensive Health Status Classification System.  CHEPA Working
Paper Series No. 92-18.  McMaster University, Hamilton, Ontario.  September.

Travis, C.C. and R.K. White.  19XX.  Interspecific scaling of toxicity data.  Risk Analysis. 8:119-
125.

Tuomisto, J., J. Hyttinen, K. Jansson et al.  1995.  Genotoxicity and carcinogenicity of MX and
other chlorinated furanones. Disinfection Byproducts in Drinking Water: Critical Issues in Health
Effects Research, International Life Sciences Institute, Washington, DC, p. 30-31.

Tuthill, R.W. and G.S. Moore.  1980.  Drinking water chlorination: A practice related to cancer
mortality.  J. AWWA.  72:570-573.

Tversky, A. and D. Kahneman.  1974.  Judgement and uncertainty: Heuristics and biases. 
Science.  185:1124-1131.

Tzipori, S.  1983.  Cryptosporidium in animals and humans.  Microbiol Rev.  47(1):84-96.

Tzipori, S.  1988.  Cryptosporidiosis in perspective. In: Advances in Parasitology.  Academic
Press, New York, p. 63-129.

Tzipori, S., L. Angus, K.W. Campbell and L.W. Clerihew.  1981.  Diarrhea due to
Cryptosporidium infection in artificially reared lambs.  J. Clin. Microbiol.  14(1):100-105.

Tzipori, S., M. Smith, C. Birch, G. Barnes and R. Bishop.  1983.  Cryptosporidiosis in hospital
patients with gastroenteritis.  Am. J. Trop. Med. Hgy.  32:931-934.

Uhl, W.W.  19XX.  A Standard Procedure for Cost Analysis of Pollution Control Operations: 
Volume 1, EPA-600/8-79-018a, IERL, U.S. EPA, Triangle Park, NC  27711.  NEED DATE

Ungar, B.L.P., M. Mulligan and T.B. Nutman.  1989.  Serologic evidence of Cryptosporidium
infection in U.S. volunteers before and during Peace Corp Service in Africa.  Arch Intern. Med.
148:894-897.

Ungar, B.L.P.  1990.  Cryptosporidiosis in humans (homo sapiens). In: Cryptosporidiosis of man
and animals. Dubey, J.P., C.A. Speer, R. Fayer, Ed.  CRC Press, Boston, MA.  59-82.

Ungar, B.L.P.,  R.H. Gilman, C.F. Lanata and I. Perez-Schael.  1988.   Seroepidemiology of
Cryptosporidium infection in two Latin American populations.  J. Infect. Dis.  157(3):551-556.

Upton, S.J., C.T. McAllister, T.S. Freed and S.M. Barnard.  1989.  Cryptosporidium species in
wild and captive reptiles.  J. Wild Dis.  25:20-30.



SAB Review Draft 9-29 11/09/98

U.S. Bureau of the Census.  1996.  Statistical Abstract of the United States:  1996 (116th
edition).  US Government Printing Office (Washington, DC); National Technical Information
Service (Springfield, VA).

U.S. Bureau of the Census.  1997.  Statistical Abstract of the United States:  1997 (117th
edition).  US Government Printing Office (Washington, DC); National Technical Information
Service (Springfield, VA).

U.S. EPA.  1980.  Water Quality Criteria Documents; availability. Fed. Reg.  45:79318-79379.

U.S. EPA.  1986.  Guidelines for the Health Risk Assessment of Chemical Mixtures.  Fed. Reg. 
51(185): 34014-34025.

U.S.EPA.  1989.  Risk Assessment Guidance for Superfund, Vol. 1, Part A. EPA/540/1-89/002.

U.S. EPA.  1990a.  Reducing Risk: Setting Priorities and Strategies for Environmental Protection.
SAB-EC-90-021. Washington, DC.

U.S.EPA.  1990b.  Technical Support Document on Health Risk Assessment of Chemical
Mixtures. EPA/600/8-90/064.

U.S. EPA.  1994a.  National Primary Drinking Water Regulations; Disinfectants and Disinfection
Byproducts; Proposed Rule.  40 CFR Parts 141 and 142.  Fed. Reg.  59(145):38668-38828.

U.S. EPA.  1994b.  Workshop Report and Recommendations for Conducting Epidemiologic
Research on Cancer and Exposure to Chlorinated Drinking Water, Cincinnati, OH, p. 2-13 to
2-19.

U.S. EPA.  1995.  Policy for Risk Characterization at the U.S. Environmental Protection Agency.
Memorandum from Carol Browner, March 21, 1995.

U.S. EPA.  1996a.  Proposed Cancer Guidelines.

U.S. EPA.  1996b.  Reproductive Toxicity Risk Assessment Guidelines.

U.S. EPA.  1997a.  Exposure Factors Handbook. Volume 1. General Factors. Office of Research
and Development, National Center for Environmental Assessment. EPA/600/P-95/002Fa. August.

U.S. EPA.  1997b.  Guiding Principles for Monte Carlo Analysis, EPA/630/R-97/001.

U.S. EPA.  1998a.  Integrated Risk Information System (IRIS). Online. National Center for
Environmental Assessment, Cincinnati, OH.



SAB Review Draft 9-30 11/09/98

U.S. EPA.  1998b.  National Primary Drinking Water Regulations; Disinfectants and Disinfection
By-Products Notice of Data Availability; Proposed Rule. 40 CFR parts 141 and 142. Fed. Reg.
63(61):15674-15692.

U.S. EPA.  1998c.  EPA Panel Report and Recommendations for Conducting Epidemiological
Research on Possible Reproductive and Developmental Effects of Exposure to Disinfected
Drinking Water.  February 12.

United States Office of Management and Budget. 1996a. Economic Analysis for Federal
Regulations under Executive Order 12, 866, January 11, 1996.

United States Office of Management and Budget. 1996b. Guidelines and Discount Rates for
Benefit-Cost Analysis of Federal Programs, Circular No A-94, Revised. February 6, 1996.

Van der Kooij, D.  1987.  The effect of treatment on assimilable organic carbon in drinking water. 
In: Treatment of Drinking Water for Organic Contaminants, P.M. Huck and P. Toft, Ed. 
Pergamon Press, New York, NY.

Van der Kooij, D., A. Visser and W.A.M. Hignew.  1982.  Determining the concentration of
easily assimilable organic carbon in drinking water.  J. AWWA.  74:10:540.

Vartiainen, T., A. Liimatainen, P. Kauranen and L. Hiisvirta.  1988.  Relations between drinking
water mutagenicity and water quality parameters.  Chemosphere.  17:189-202.

Vasconcelos, J.J., P.F. Boulos, W.M. Grayman et al.  1996.  Characterization and Modeling of
Chlorine Decay in Distribution Systems.  AWWA Research Foundation, 6666 West Quincy
Avenue, Denver, CO.

Vena, J.E., S. Graham, J. Freudenheim et al.  1993.  Drinking water, fluid intake, and bladder
cancer in Western New York.  Arch. Environ. Med.  48(3):191-198.

Waller, K., S.H. Swan, G. DeLorenze and B. Hopkins.  1998.  Trihalomethanes in drinking water
and spontaneous abortion.  Epidemiology.  9(2):134-140.

White, C.  1972.  Handbook of Chlorination for Potable Water, Wastewater, Cooling Water,
Industrial Processes, Swimming Pools. Van Nostrand Reinhold Company, New York.

White, D.C.  1995.  Chemical ecology: Possible linkage between macro- and microbial ecology. 
Oikos.  74:174-181.



SAB Review Draft 9-31 11/09/98

White, D.C., D.E. Nivens, A.A. Arrage, B.M. Applegate, S.R. Reardon and G.S. Sayler.  1996. 
Protecting Drinking Water: Rapid detection of human fecal contamination, injured, and non-
culturable pathogenic microbes in water systems.  Proceedings of the North American Water and
Environment Congress '96, American Soc. Civil Engineers, New York, NY.

Widmer, G., M. Carroway and S. Tzipori.  1996.  Waterborne Cryptosporidium: A perspective
from the U.S.A.  Parasit. Today.  12(7):786-790.

Wiener, J.B. and J.D. Graham.  1995.  Ch. 11: Resolving risk tradeoffs.  In: Risk vs. Risk: Trade-
offs in Protecting Health and the Environment, J.D. Graham and J.B. Weiner, Ed.  Harvard
University Press, Cambridge, MA.  p. 226-271.

Wigle, D.T., Y. Mao, W.R. Semenci, M.H. Smith and P. Toft.  1986.  Contaminants in drinking
water and cancer risks in Canadian cities.  Can J. Public Health.  77:335-342.

Wilkins, J.R. and G.W. Comstock.  1981.  Source of drinking water at home and site-specific
cancer incidence in Washington County, Maryland.  Am. J. Epidemiol.  114:178.

Williams, A.  1990.  EuroQol:  A new facility for the measurement of health-related quality of life. 
The EuroQol Group.  Health Policy.  16:199-208.

Williams, M.A. and N.S. Weiss.  1998.  Drinking water and adverse reproductive outcomes
(editorial).  Epidemiology.  9:113-114.

Windham, G.C., S.H. Swan, L. Fenster and R.R. Neutra. 1992.  Tap or bottled water
consumption and spontaneous abortion: A 1986 case-control study in California.  Epidemiology. 
3:113-119.

Wolfson, J.S., J.M. Richter and M.A. Waldron et al.  1985.  Cryptosporidiosis in
immunocompetent patients.  N. Engl. J. Med.  312(20):1278-1282.

Yang, R.S.H., T.J. Goehl, R.D. Brown et al.  1989.  Toxicology studies of a chemical mixture of
25 groundwater contaminants.  I. Chemistry development.  Fund. Appl. Toxicol.  13:366-376.

Young, T.B., M.S. Kanarek and A.A. Tsiatis.  1981.  Epidemiologic study of drinking water
chlorination and Wisconsin female cancer mortality.  J. Natl. Cancer Inst.  67:1191.

Young, T.B., D.A. Wolf and M.S. Kanarek.  1987.  Case-control study of colon cancer and
drinking water trihalomethanes in Wisconsin.  Int. J. Epidemiol.  16:90.

Young, T.B., M.S. Kanarek, D.A. Wolf and D.A. Wilson.  1990.  Case-control study of colon
cancer and volatile organics in Wisconsin municipal groundwater supplies.  In: Water
Chlorination: Chemistry, Environmental Impact and Health Effects, R.L. Jolley, L.W. Condie,
J.D. Johnson et al., Ed.  Lewis Publishers, Inc., Chelesea, MI.  6:373.



SAB Review Draft 9-32 11/09/98

Zeighami, E.A., A.P. Watson and G.F. Craun.  1990.  Chlorination, water hardness and serum
cholesterol in forty-six Wisconsin communities.  Int. J. Epidemiol.  19:49-58.

Zierler, S., R.A. Danley and L. Feingold.  1986.  Type of disinfectant in drinking water and
patterns of mortality in Massachusetts.  Environ. Health Perspect.  69:275.

Zierler, S., L. Feingold, R.A. Danley and G. Craun.  1988.  Bladder cancer in Massachusetts
related to chlorinated and chloraminated drinking water: A case-control study.  Arch. Environ.
Health.  43:195.

Zierler, S., L. Feingold, R.A. Danley and G.F. Craun.  1990.  A case-control study of bladder
cancer in Massachusetts among populations receiving chlorinated and chloraminated drinking
water.  In: Water Chlorination: Chemistry, Environmental Impact and Health Effects, R.L. Jolley,
L.W. Condie, J.D. Johnson et al., Ed.  Lewis Publishers, Inc., Chelesea, MI.  6:399.


	Table of Contents
	Authors
	Exec Summary

