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EXECUTIVE SUMMARY

In June of 1995, the Connecticut Legislature passed a bill authorizing the fonnation of a Task Force "to study and
evaluate the microbial quality of public drinking water in Connecticut" (see appendix A). The impetus for this study
arose from current concerns about public drinking water and media attention surrounding the waterborne diseases,
cryptosporidiosis. In Milwaukee in 1993, some 400,000 people sickened and nearly 100 died due to the presence of
Cryptosporidium in the drinking water following earlier outbreaks in Oregon and Georgia, as well as one in Danbury
in 1987 which was caused by the presence of another parasite, Giardia. This gave reason for increased concern about
the microbial levels in our public drinking water including the protozoan parasites, Cryptosporidium and Giardia.
Segments of our population with immunodeficiency symptoms including persons with AIDS and HIV, those with organ
transplants, and those on chemotherapy as well as the very young and the elderly are especially susceptible to
gastrointestinal infection caused by these parasites for which there is no recognized treatment. Healthy people usually
do not succumb to the infection. but cryptosporidiosis can be fatal to the immunocompromised.
The task force included scientists, public health officials, and representatives of water utilities and authorities. who
collectively possess a depth and breadth of knowledge ideally suited for the purpose of the study(see appendix B).
The task force began meeting at regular intervals in September of 1995 and divided into three work groups. The work
groups each studied elements of the problem and prepared reports that fonned the basis of the task force's final report.
(see appendices H,I,J).
'Ftlis report begins with a review of the sources of Connecticut's public drinking water and provides an overview of
Connecticut's lands devoted to watershed uses and the multiple barriers,in place to protect them. The section on
drinking water regulations reviews the federal laws and regulations that govern the drinking water industry in the US.
The section on pathogen monitoring explains the monitoring in use today and describes some of the advances that are
expected in the future. The section on microbial risk is discussed with an emphasis on Cryptosporidium and describes
the proactive program for risk communication that is in place at the present time.
Cryptosporidiosis was added to the list of reportable diseases in Connecticut in January 1994. Therefore statistics are
only now being collected, managed, and monitored. Altogether, 55 cases of cryptosporidiosis were reported in the
state between January 1, 1994 and November 1, 1995. Most of these cases have been in adults who are HIV-infected.
These cases have been widely distributed and have no apparent geographic or temporal pattern.
The task force concluded that Connecticut utilizes an advanced multi-barrier system to protect its drinking water
supplies. This system includes three essential components: source protection (including a mandatory sanitary suxvey
program and a unique prohibition against the discharge of sewage into a public drinking water supply); treatment
(including mandatory filtration and disinfection of all surface water supplies); and distribution system maintenance
(including cross connection and flushing programs). Monitoring of water quality at each barrier is an essential tool
needed to assess the effectiveness of each banier in preventing or removing microbial contamination.
The task force also concluded that while the multi-barrier system in Connecticut has been effective so far in preventing
the transmission of cryptosporidiosis through public drinking water, some aspects of the system must be improved to
assure continued public health protection in the future.
Specifically, the source protection and the monitoring elements must be made more effective. Thus, while the waste
discharge ban effectively prevents point source discharges of sewage, the fecal contamination of drinking water
supplies from non-point sources (septic systems. and manure run-off) is an ongoing reality that creates unnecessary
risks. Pollution prevention and pollution abatement mechanisms must be strengthened (see appendix K).

The task force concluded that it cannot accurately assess the effectiveness of source protection and treatment barriers
against contamination by Cryptosporidium because of the lack of suitable monitoring technology. Because we cannot
accurately assess water quality relative to this pathogen, we cannot accurately detennine the health risks associated with
the potential exposure of various populations to this agent via public drinking water.

RECOMMENDATIONS
The task force recommendations are arranged under the following headings: Source Protection and Environmental
Monitoring; Clinical Disease Diagnosis and Laboratory Testing; Public Notification; and Water Utility Plant Operation
and Safety.

Source Protection and Environmental Monitoring
•The task force recommends that a:� oo�ra9ve�ffort,between the various stake-holders and the state institutes
of higher learning be initiated to avail of their,sc'ientificand technical expertise. A cooperative effort between state
and local health and environmental agencies, water utilities and academic institutions shall provide continuing oversight
and recommendations for improving the process of protecting the quality of potable water supplies. The cooperative
effort shall be coordinated jointly by DEP and DPH.
• While the task force agrees that there is clearly a need for obtaining Cryprosporidium occurrence infonnation,
the inadequacy of the testing method that is currently mandated by the Environmental Protection Agency's (EPA)
Information Collection Rule (ICR) presents several serious concerns relative to the use of potentially inaccurate data
that could derive from this method. Therefore the task force recommends that EPA continue to delay the microbial
monitoring requirements of the ICR until a suitable method is developed. We further recommend that the resources
previously designated for ICR microbial monitoring be refocused on metIJod development
•The task force recognizes the need for new technology that accurately and reliably monitors drinking water
sources for pathogenic microorganisms. such as Cryptosporidium and Giardia. The task force acknowledges that
ex:penise is present within Connecticut to develop this technology. Therefore the task force strongly recommends that
Connecticut's Department of Economic Development collaborate with the state's government. the academic and the
industrial sectors to promote the development of monitoring and analytical technologies. Positive results from
Connecticut's collaborations should be shared on the national level in the interests of advancing technological
knowledge of microbial contamination.
•The task force recognizes that there is a need for technology to remove Cryptosporidium and agents of other
waterborne diseases from water sources. The task force recommends that Connecticut's Department of Economic
Development collaborate with the state's government. the academic and the industrial sectors to promote the
development of technologies for the satisfactory removal of Cryptosporidium and infectious agents of other waterborne
pathogens from water sources. Positive results from Connecticut's collaborations should be shared on the national
level in the interests of advancing technological knowledge of microbial contamination.

Clinical Diagnosis and Laboratory Testing
•The task force recognizes the importance of risk assessment. However, at this time, the assessment of risk for
a potential outbreak of cryptosporidiosis in Connecticut is inexact. Part of the problem is that the present diagnostic
test is time-consuming, labor intensive, costly and not widely used by clinicians. To improve our ability to assess risk
for cryptosporidiosis, the task force recommends that efforts be made to encourage health care providers to test for
cryptosporidiosis more often.

need

for additional epidemiological
•The task force recommends that the Public Health Committee endorse the
research at the national level to detennine an appropriate health standard for Cryptosporidium and other waterborne
pathogens.
Public Notification
. •The task force recognizes the importance of risk communication and recommends a regulation amendment
to the Public Health Code, Ct Regs. § 19-13-B I 02, to include local health departments in the notification process when
a problem is reported by a water utility.
•The task force recommends the creation of an easily understood reporting method for public notification
which clearly indicates the level of public health concern expressed by DPH.
•The education of the public about Cryptosporidium and waterborne diseases needs to be continued and
expanded. The task force recommends the development of a proactive plan to (a) educate watershed residents and
business operators about water supply protection methods and about sources of contamination (e.g. failed septic
systems and manure piles), (b) inform health care providers regarding the importance of and the means to diagnose.
cryptosporidiosis, and (c) infonn members of the high risk groups.
•The task force recommends that the media be expected to print announcements of public health concerns as
part of the DPH's program of risk communication.
Water Utility Plant Operation and Safety
•The task force acknowledges the importance of the safe operatiop of water utility -plants in the maintenance
of potable water quality. Therefore, the task force endorses the expansion of high quality in-service training programs
for industry personnel and other methods to ensure the highest standards of water utility operation.
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THE MICROBIAL QUALITY OF CONNECTICUT'S PUBLIC DRINKING WATER
1.0 CONNECTICUT'S DRINKING WATER SOURCES ANO PUBLIC WATER SYSTEMS
1.1 CONNECTICUT'S PUBLIC DRINKING WATER SUPPLY PROFD.,E
Public drinking water supplies serve a large percentage of Connecticut's population. Surface water is the primary
source of the drinking water for the majority of this population. The relatively preserved and protected watersheds
of most of the surface supplies, combined with the ongoing move towards filtration of all surface sources. are two
baniers crucial to providing the state's residents with safe and reliable drinking water. The most fundamental element
of Connecticut's multi-banier approach is the state's prohibition of the direct discharge of waste, regardless of
treatment, into existing or potential public water supplies. Connecticut and Rhode Island are the only two states to
mandate complete segregation between waste-receiving streams and the sources of public drinking water. This
powerful anti-degradation prohibition greatly reduces risk of microbial contamination in from Cryptosporidium,
particularly for surface water supplies.

PUBLIC WATER SUPPUES STATISTICS:

•approximately 83% or 2. 7 million of the state's population of 3.2 million people are on public drinking water.
-approximately 17% of the population obtain water from private domestic wells of which there are roughly
225,000.
•603 active community water supply systems in Connecticut provide drinking water to those residents on
public supplies.
•512 of these systems are small, serving populations less than 1,000 while 91 medium and large active
community systems serve populations greater than 1,000.

SOURCES AND WATER SUPPLY WATERSHED I.AND STATISTICS:

• Most small systems rely solely on ground water while surface water comprises the majority of the supplies
for the medium ·and large water supply systems.
•68% of residents on public water are dependent on surface water supplies from 156 active sucface water
sources. The remaining 32% of the population are dependent on public water from about 1500 ·wells.
• 128 of the state's 169 municipalities have water supply watershed land within their boundaries.
• 17% or 824 square miles of Connecticut's total land area is water supply watershed {appendix C).
•76% of existing water supply watershed lands are relatively undeveloped. and forested indicating a high level
of source protection in these areas.

1.2 MULTI-BARRIER PROTECTION: CONNECTICUT'S DRINKING WATER REGULATIONS
Connecticut utilizes a multi-banier system to protect its water supply. This system includes three essential components:
(a) source protection (including a mandatory sanitary survey program and a unique prohibition against the discharge
of sewage into a public water supply stream); (b) treatment (including mandatory filtration and disinfection of all
surface water supplies); and (c) distribution system maintenance (including cross connection and flushing programs).
The Department of Public Health (DPH) is the state's lead agency responsible for the adequacy and purity of drinking
water. Responsibility for the protection of the state's drinking water resources, and achievement of statewide water
quality goals, falls to the Department of Environmental Protection (DEP). Water utilities shoulder a large responsibility
for preserving and protecting utility-owned land and for maintaining water quality through treatment and other
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operating practices. Municipalities and local health departments also are involved in a number of different activities
related to surface water source protection. The categories described below cover the most important elements of the
mu !ti-barrier approach under the domain of these stake-holders.
1.2.l Watershed and Source Protection Connecticut's Clean Water Act and the DEP's Water Quality Standards
and Criteria Program place primary importance on the purity of sources designated for drinking water. Annually, water
utilities with surface supplies conduct comprehensive inspections of their water supply watersheds and take action
against activities identified as hannful to the supply. State law controls the following activities on public supply
watersheds; (a) pesticide and road salt applications; (b) erosion and sedimentation run-off; (c) recreational pursuits;
and (d) sanitation of watersheds through regulation of separating distances for stormwater drains, agricultural structures
used for husbandry, and sewage disposal systems.
The DPH and DEP have broad authority under state law to issue orders against actual or potential polluters to protect
water supplies. State law authorizes local health directors to assess penalties for potentially polluting activities within
watersheds and to seek legal remedies for polluting activities. Water utilities may also seek legal remedies for polluting
activities.
1.2.2 Land Use and Planning State mandated permitting procedures preserve and protect water supply watersheds
through regulation of the sale, use, and classification of water company-owned lands and control proper abandonment
of public supplies. Seven of the state's largest water utilities, serving about 1.5 million people combined, own
approximately 25 percent of their respective active reservoir watershed areas. Of the watershed lands owned by three
of the large utilities, 35 percent are Class I and Class II. Class I and Class II lands encompass areas closest and most
crucial to the protection of the source. Ownership and oversight of such high percentages of watershed land represent
a significant protection barrier.
The state's nationally recognized utility and regional water supply plannlng processes, generally referred to as the
Connecticut Plan. requires water utilities and other governmental and regional organizations with vested interests in
drinking water, to develop long tenn planning documents with sections devoted to the preservation and protection of
existing and potential drinking water supplies.
Several statutes allow state and water utility officials to provide input on local land-use development proposals that
may impact public water supply watersheds as well as regulated activities on an inland wetland or watercourses in a
water supply watershed. Connecticut water resources policy legislation specifically mentions drinking water source
protection as one of its intended goaJs. The Conservation and Development Policies Pl.an for Connecticut, 1992-1997
contains recommendations for local planning actions to be protective of water supply watersheds. The plan further
establishes that State funds shall only be invested in projects which concur with statewide development policies.
1.2.3 Water Quality and Treatment Routine monitoring and testing of public water supplies is key to measuring
the effectiveness of source protection efforts. Utilities test for possible microbial contamination (using a total colifonn
bacteria test), on a monthly or quarterly basis at various established locations in the distribution system. The number
of required monthly samples is detennined by the size of the population served. State and water utility officials work
together taking prompt and appropriate action when acute coliform violations have been confinned. In addition to
coliform monitoring. mandated monitoring requires water utilities to test for 83 different contaminants that have
Maximum Contaminant Levels set by the Federal Safe Drinking Water Act. In l 994, state regulators reviewed over
12,000 water quality reports for these parameters.
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In certain cases where water supply watershed activities pose a serious threat to, or already have caused contamination
of a source, the state can issue pollution abatement orders. In extreme cases where public health is seriously threatened,
the state can intervene with a cease and desist order.
The task force concluded that while the multi-barrier system in Connecticut has been effective so far in preventing the
transmission of c ryptosporidiosis through public drinking water, some aspects of the system must be improved to assure
contii;iued public health protection in the future. Specifically, the source protection and the monitoring elements must
be made more effective. Thus, while the waste discharge ban effectively prevents point source discharge or sewage,
the fecal contamination of drinking water supplies from non-point sources (septic systems, and manure run-off) is an
ongoing reality that creates unnecessary risks. Pollution prevention and pollution abatement mechanisms must be
strengthened (see appendix K).
Filtration and disinfection are two essential barriers significantly reducing risks posed by pathogens in surface water.
Twenty-five water utilities in Connecticut operate 43 treatment plants that disinfect and filter surface water through
either rapid or stow sand filtration (see appendi?( D).
An estimated 10 percent of the approximately 2,165,050 consumers on surface water supplies currently �eive
unfiltered water. By the year 2000, all surface water sources directly supplying consumers in Connecticut will be
filtered, disinfected as required by federal regulations for treatment of several different bacteria and viruses. To achieve
this goal, seven utilities are in the planning stages or have begun construction of nine filtration plants to meet treatment
mandates. Drinking water treatment plant operators must be certified by the State to operate such treatment plants.
In total, there are 283 certified treatment operators in Connecticut
1.2.4 Operations and Maintenance Proper maintenance of drinking water infrastructures is essential for sanitary
conditions throughout the system. Conscientious maintenance and operation practices are proactive and preventive
again�t deficiencies which can cause microbial contamination. On an annual rotating basis. the State inspects one-third
of its 603 active community water systems. DPH regulators check the overall condition of the system, record violations
which jeopardize public health. and provide technical assistance to utility operators for improvement of system
performance and elimination of violations.
Water utilities must obtain State approval for most proposed infrastructure modifications. This review process
maintains quality control over infrastructure changes which could impair water quality if not properly implemented.
Other required measures that protect against intrusion of microbial pathogens into drinking water are a standard for
minimal water pressure, annual flushings of the distribution system, and cross-conriection inspections. There are 24 7
state-cenified distribution system operators overseeing distribution systems serving populations greater than 1,000.
Finally, the State certifies 267 cross-connection control inspectors specially trained in the proper methods of preventing
contamination between potable and nonpotable water systems.
.
1.2.5 Public Education and Cornmunitv Outreach State issued publications such as Protecting Connecticut's Public
Water-Supply Watersheds: A Guide for Local Officials and Carrying Capacity of Public Water Supply Watersheds
contain comprehensive information for local officials and interested individuals on all aspects of source protection
provided by regional planning organizations; the State university; multiple agencies in federal, state, and local
governments; and the drinking water industry.
National Drinking Water Week events, held each year in May, communicate to a wide and diverse audience, the
essentials of safe and adequate drinking water. The State maintains liaisons with drinking water professional
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organizations and provides technical staff as lecturers and attendandees at professional conferences and outreach
programs organized for and by water utilities.
1.2.6 Research Stake-holders draw on the resources of the Environmental Research Institute, and the Waterborne
Disease Center, both of the University of Connecticut These resources can assist stake-holders with identifying and
implementing targeted research needs related to drinking water. Likewise, professional members of the water
community keep abreast of emerging policy issues and technical concerns at the national, state, and local levels.
1.2.7 Other Related Source Protection Requirements Connecticut has well-estab!ished, nationally recognized
mechanisms to redress the negligence of recalcitrant water systems and to minimize the proliferation of new water
systems. Both measures serve source protection by diminishing potentials for contamination through irresponsible
ownership and management of water systems.
System optimization to minimize risk of contamination is also underway in seven of Connecticut's largest utilities
voluntarily participating in EPA's Partnership for Safe Water. In the partnership program, utilities enter \into
agreements with EPA that initiate extensive self-assessments of all phases of a utility's operations for purposes of
optimizing treatment and minimizing risk from microbial contamination.
DPH made cryptosporidiosis a reportable disease in 1994. The State now has the ability to begin collecting and
assessing data relating cryptosporidiosis occurrences to possible contamination of surface water supplies by

Cryptosporidium.

1n 1996, water utilities in Connecticut will begin monitoring for Cryptosporidium as part of EPA's Infomiation
Collection Rule (ICR). This monitoring will pose analytical and regulatory challenges for Connecticut as well as the
rest of the country. The rule focuses. on the occurance of microbial and chemical contaminants. The task force
concluded that the rule emphasizes water treatment at the expense of source protection. Treatment and source
protection are not interchangeable methods for mitigating microbial contamination. Both are essential components of
the multi-barrier program, and the Connecticut experience has proven that continued attention to, and reinforcement
of, each component is instrumental in preserving the high quality of the state's public water supplies.
Additionally, the task force recommends that the a cooperative effort between the various stake-holders and the state
institutes of higher learning be initiated to avail of their scientific and technical expertise. A cooperative effort between
state and local health and environmental agencies, water utilities and academic institutions shall provide continuing
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