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U.S. federal government, allowing for resources to be leveraged, expertise to be shared, and broad-based
knowledge to be developed and disseminated.
From its headquarters in Denver, Colorado, the Foundation’s staff directs and supports the efforts of
more than 800 volunteers who serve on the board of trustees and various committees. These volunteers
represent many facets of the water industry, and contribute their expertise to select and monitor research
studies that beneﬁt the entire drinking water community.
The results of research are disseminated through a number of channels, including reports, the Web site,
Webcasts, conferences, and periodicals.
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their resources. By applying Foundation research ﬁndings, these water suppliers can save substantial costs
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FOREWORD
The Water Research Foundation (Foundation) is a nonprofit corporation that is dedicated
to the implementation of a research effort to help utilities respond to regulatory requirements and
traditional high-priority concerns of the industry. The research agenda is developed through a
process of consultation with subscribers and drinking water professionals. Under the umbrella of
a Strategic Research Plan, the Research Advisory Council prioritizes the suggested projects
based upon current and future needs, applicability, and past work; the recommendations are
forwarded to the Board of Trustees for final selection. The Foundation also sponsors research
projects through the unsolicited proposal process; the Collaborative Research, Research
Applications, and Tailored Collaboration programs; and various joint research efforts with
organizations such as the U.S. Environmental Protection Agency, the U.S. Bureau of
Reclamation, and the Association of California Water Agencies.
This publication is a result of one of these sponsored studies, and it is hoped that its
findings will be applied in communities throughout the world. The following report serves not
only as a means of communicating the results of the water industry's centralized research
program but also as a tool to enlist the further support of the nonmember utilities and individuals.
Projects are managed closely from their inception to the final report by the Foundation's
staff and large cadre of volunteers who willingly contribute their time and expertise. The
Foundation serves a planning and management function and awards contracts to other
institutions such as water utilities, universities, and engineering firms. The funding for this
research effort comes primarily from the Subscription Program, through which water utilities
subscribe to the research program and make an annual payment proportionate to the volume of
water they deliver and consultants and manufacturers subscribe based on their annual billings.
The program offers a cost-effective and fair method for funding research in the public interest.
A broad spectrum of water supply issues is addressed by the Foundation's research
agenda: resources, treatment and operations, distribution and storage, water quality and analysis,
toxicology, economics, and management. The ultimate purpose of the coordinated effort is to
assist water suppliers to provide the highest possible quality of water economically and reliably.
The true benefits are realized when the results are implemented at the utility level. The
Foundation's trustees are pleased to offer this publication as a contribution toward that end.

Roy L. Wolfe, Ph.D.
Chair, Board of Trustees
Water Research Foundation

Robert C. Renner, P.E.
Executive Director
Water Research Foundation
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EXECUTIVE SUMMARY
OBJECTIVES
The purpose of Project 4001 is to help water utility executives answer this question: “If
faced with a water contamination issue, how will I respond?” The stated objectives are:
1. Develop a coordinated risk communication strategy that will guide the industry and
individual utilities in developing more consistent and effective contaminant messages
that will allow utilities to respond in a credible, expeditious, and effective manner.
2. Provide a resource to utilities that can be immediately used to improve public and
local health agency outreach in the form of a set of risk communication tools around
12 priority contaminants of potential concern to water utilities nationwide.
3. Strengthen the working relationship between participating local water utilities and
public health entities through project tasks and activities that can help the industry
deepen its public health roots and increase the potential for future partnership
activities.
METHODS
From a long list of substances and microorganisms that are regulated or potential
drinking water contaminants, the following 12 were selected for research by the Project Advisory
Committee (PAC), subject matter experts, and partner utilities because they represent different
contaminant types, different health risks, perceived risks, pose specific health concerns to
sensitive populations, are considered contaminants of emerging concern, and represent different
water sources and treatment methods.
Contaminants selected for review were:
•
•
•
•
•
•
•
•
•
•
•

Algal toxins (as a class)
Atrazine
Bacillus anthracis (representing a class of deliberate contaminants)
Cryptosporidium
Disinfection byproducts (with NDMA and THMs as examples)
Eschericia coli
Endocrine disruptors (as a class)
Lead
Methyl tertiary butyl ether (MTBE)
Perchlorate
Pharmaceuticals (as a class)

The next discovery task, an in-depth literature review, focused on currently available
materials on 12 contaminants or contaminant classes. The review also concentrated on risk
communication practices in the drinking water industry and other allied fields. The research
included interviews with drinking water utility personnel and public health professionals to
identify potential partnership opportunities, create new communication tools useful to utilities
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and public health, and build a general risk communication strategy. Research on the selected
contaminants continued throughout the study period. New resources are included in the list of
references.
Part of the project called for establishing a relationship with the National Association of
County and City Health Officials (NACCHO) to formulate partnership opportunities between
public health and the drinking water industry. A workshop with the NACCHO Environmental
Health Committee provided insight on how public health professionals view the drinking water
industry as a whole and perceptions of individual utilities. Committee members identified
successful working relationships as well as challenges they face in teaming with water utilities.
RESULTS
Water Research Foundation Project 4001 Contaminant Risk Management
Communication Strategy and Tools had an original project schedule of eighteen months. A threemonth extension was granted. The original proposed schedule was affected by a number of
factors: Project kickoff was held one month later than projected in the original project schedule;
an initial literature review was conducted prior to the selection of the 12 contaminants; and the
PAC requested review of sample tools prior to the development of all the tools. In addition, the
research team worked with four different project managers in 18 months. Nonetheless, the
project has been completed within the amended schedule approved by management.
The main outcomes of Project 4001 are tested approaches that drinking water utilities can
use to talk about and educate the public on contamination and the possible risk to public health.
The final project deliverable, a non-standard report called Risk Communication Strategy and Tools:
Guidelines for Communicating about Drinking Water Contaminants and an accompanying CDROM, provides drinking water utilities with research-based strategies and tested tools to help them
communicate with their customers, elected officials, community, and the media about drinking
water contamination. It covers both the risks and reality of such an incident.
Key findings from discovery tasks were:
•

•

•

•
•

Currently available fact sheets and communication materials fail to target important
segments of the population. Although children under five, the elderly, pregnant
women, and immunocompromised persons have the greatest health risk from
exposure to the prioritized contaminants, fact sheets did not address specific risks for
these populations.
Most materials are only available in English, creating a communication barrier for
non-English speaking populations. Public health professionals need utilities to
provide materials translated into languages prevalent in the community.
While hundreds of fact sheets about the priority contaminants are available, few are
comprehensive. Most water utility fact sheets offer basic information about the
contaminants, are more technical than practical, and refer those who want to know
more to other sources, such as a utility’s consumer confidence report.
Fact sheets often contain scientific jargon that might prove too complicated for the
public to understand.
Customer service representatives are typically not made available to answer questions
pertaining to the specific contaminants.
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•
•
•
•

•

Most of the communication materials come from national and state public health
agencies, rather than from the water industry and local utilities.
Available information indicated that the health effects of several of the priority
contaminants are unknown at this time.
Limited documentation is available about successful communication strategies
involving the selected priority contaminants.
Although the water industry has many examples of communication strategies and
tools, there were no step-by-step processes for distribution and implementation of the
tools or risk communication processes for water contamination events.
Review of overall risk communication procedures developed by AWWA, Water
Research Foundation, and other related industries revealed that they agree on several
essential steps to develop a successful emergency risk communication process
strategy, including:
 Build and maintain relationships with the stakeholders and other agencies
within the community;
 Prepare and organize prior to an emergency situation;
 Identify staff roles and responsibilities that will be operational during a crisis;
 Locate vulnerable populations within the community and address their
specific communication needs prior to an emergency situation;
 Create communication templates that can be easily transferred among multiple
scenarios;
 Develop alternative plans for message dissemination in case traditional
methods are unavailable; and
 Work closely with the media during an emergency situation.

The risk communication guidelines and tools developed for this project were beta tested
by the research team among partner utilities, public health professionals near the partner utility
communities, pregnant women, parents of young children, individuals who are limited English
proficient (LEP), elderly or immunocompromised, and the media. The findings from these tests
indicated:
•
•
•
•

•
•
•
•

Water utility representatives and public health/medical practitioners found the
materials met their needs and were useful to them.
Fact sheets and public notifications offered helpful information but need to have more
colorful, bolder graphic elements to attract attention.
Fact sheets, public notices, and media releases need fewer words and simpler
language.
Medical practitioners and other clinical healthcare providers receive information
about drinking water contamination from public health resources rather than directly
from utilities.
Seemingly familiar terms, such as “tap water,” are unclear to certain groups of
people.
Water utilities should include their logo on all materials so the public can easily
identify whom the materials are from.
Fact sheets and public notices should include more information on water use.
LEP populations need materials to be translated.
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•
•
•
•
•

News releases need to be in bulleted format for radio and television outlets.
News releases need to be shorter and offer information related to dangers, actions to
take, and where to find more information.
Having the guidelines and tools in one document was helpful to water utility
professionals.
The guidelines and tools were complementary to utility emergency response
planning.
Public health professionals judged the tools suitable for their use.

The report, Risk Communication Strategy and Tools: Guidelines for Communicating
about Drinking Water Contaminants, is a coordinated, step-by-step risk communication strategy
that addresses routine, emerging, and crisis situations. These guidelines include tools for 12
priority contaminants that can be used immediately to improve outreach to customers, media,
and the local public health community. The guidelines and tools put drinking water into an
overall risk context and identify potential mitigation measures consumers can take to protect
themselves and those who count on them.
The guidelines and tools use 12 key contaminants or contaminant classes as content but
build implementation activities that can be customized to best serve a water utility’s needs
regardless of size, geographic location, disinfection system, or customer groups who could be
affected by contaminants. The guidelines and tools will be useful to any drinking water utility,
but particularly to those that do not have dedicated professional communication staff.
In addition, the project team established a working relationship with NACCHO to
develop health risk communication elements in the tools. The scope and budget of this project
limited the potential for comprehensive partnership building, but the NACCHO Environmental
Health Committee members identified long-term partnership opportunities around such issues as
emergency response preparedness and the impact of pharmaceutical disposal on drinking water.
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CHAPTER 1: INTRODUCTION AND BACKGROUND
OVERVIEW
Drinking water utility executives and managers face a complex array of challenges to
maintain safe and sufficient supplies of drinking water to serve the daily needs of their
communities. They are the most fundamental guardians of public health. Yet, many utilities
struggle with how best to let their communities – their customers, elected officials, media, and
the general public – know about issues that can affect the public’s health, such as the safety,
taste, appearance, and delivery of drinking water. The greatest challenge of all is being able to
answer the question: “Is my water safe to drink?”
The nuances of answering that basic question require a great deal of thought and careful
consideration of both the technically correct information and the environment in which the
answer will be received. Unfortunately for many water utilities, the answers to basic questions
belie the underlying complexity and tradeoffs of water treatment. Water utilities take years to
optimize their treatment processes to stay within regulatory compliance and to provide reliable
water supplies. The industry’s increasing ability to detect infinitesimally smaller and smaller
concentrations of chemicals in finished water supplies can challenge the public’s perception of
what makes drinking water safe. Add to this the complexity that utilities may produce water safe
for most of its customers but still pose a risk for certain populations, and the result is that utility
managers have a difficult and frustrating context for talking about risk.
Drinking water utility customers are demanding more, better, and timelier water quality
information. The upside of this trend is that better informed customers generally have fewer
complaints and are more willing to support a utility’s programs, operations, and even rate
increases (Tatham et al. 2004). The downside of the trend is that many water utilities –
particularly mid-size and small ones – are significantly ill equipped to provide consistent and
effective communication to their customers. Without a proactive communication strategy in
place, drinking water utilities can be left unprepared, vulnerable to loss of reputation and public
support and with few workable options to manage the information given to the public about
contamination of the community’s water supplies before, during, and after an incident.
Customers and other stakeholders, including the media, will no longer accept reactive responses
to contamination incidents – whether they are real events or perceived risks.
To counter inaccurate perceptions and the news media’s reporting, drinking water utilities
must become more proactive in providing accurate information to the public about water quality
and the aquatic environment.
OBJECTIVES
1. Develop a coordinated risk communication strategy that will guide the industry and
individual utilities in developing more consistent and effective contaminant messages
that will allow utilities to respond in a credible, expeditious, and effective manner.
2. Provide a resource to utilities that can be immediately used to improve public and
local health agency outreach in the form of a set of risk communication tools around
12 priority contaminants of potential concern to water utilities nationwide.

1
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3. Strengthen the working relationship between participating local water utilities and
public health entities through project tasks and activities that can help the industry
deepen its public health roots and increase the potential for future partnership
activities.
The following 12 contaminants or contaminant classes were selected for research by the
Project Advisory Committee (PAC) and partner utilities because they met the criteria spelled out
in Project 4001 request for proposal (RFP) and other specific criteria developed by the PAC,
such as representing different types of risks and specific health concerns.
•
•
•
•
•
•
•
•
•
•
•

Algal toxins (as a class)
Atrazine
B. anthracis (representing class of deliberate contaminants)
Cryptosporidium
Disinfection byproducts (with NDMA and THMs as examples)
E. coli
Endocrine disruptors (as a class)
Lead
Methyl tertiary butyl ether (MTBE)
Perchlorate
Pharmaceuticals (as a class)

The outcome of the research is the Risk Communication Strategy and Tools: Guidelines
for Communicating about Drinking Water Contaminants, a coordinated, step-by-step risk
communication strategy that addresses routine, emerging, and crisis situations. These guidelines
on risk and crisis communication, in addition to the accompanying CD-ROM, include tools for
12 priority contaminants that can be used immediately to improve outreach to customers, media,
and the local public health community. The guidelines and tools put drinking water into an
overall risk context and identify potential mitigation measures consumers can take to protect
themselves and those who count on them.
The project scope also called for establishing a relationship with a nationally recognized
public health organization to develop health risk communication elements in the tools and to
formulate partnership opportunities between public health and the drinking water industry. The
project team established a working relationship with NACCHO. The scope and budget of this
project limited the potential for comprehensive partnership building, but the NACCHO
Environmental Health Committee members identified long-term partnership opportunities
around issues such as emergency response preparedness and the impact of pharmaceutical
disposal on drinking water.
Throughout the development of the guidelines and tools, the research team gathered input
from water utility executives and communication managers; public health professionals at local,
state, and national levels; and target audiences about the content and format that would be most
useful. The team incorporated these recommendations into the draft Risk Communication
Strategy and Tools: Guidelines for Communicating about Drinking Water Contaminants.
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CHAPTER 2: REVIEW OF CURRENT DRINKING WATER
CONTAMINATION INFORMATION
OVERVIEW
The Water Research Foundation Project 4001 kickoff meeting Feb. 9-10, 2007, in Kansas
City, Mo., started the technical review of the selected priority contaminants included in the
study. At this meeting the project team, Project Director India Williams, and PAC members
Jeanne Bailey, Sue Pennison, and June Weintraub reviewed the project objectives and began the
process of selecting 10 to 15 priority contaminants for further study. The PAC members
established a set of criteria to be used in selecting the priority contaminants for further study. The
project team with the input from the PAC conducted a broad literature review of drinking water
contaminants and developed a comprehensive list of potential contaminants that met these
criteria. From this list, 12 priority contaminants were selected.
The next discovery task was a narrower literature review focused on 12 contaminants or
classes of contaminants selected by the PAC, Water Research Foundation staff, and partner
utilities. The review also concentrated on risk communication practices in the drinking water
industry and other allied fields.
The research process included analysis of information about effective risk
communication tools as well as facts and data about contaminants, their threat to human health,
and techniques for protecting health and removing the contaminant from the drinking water
supply. Examples of exemplary risk communication practices and types of information and data
the PAC described as useful in a fact sheet or other outreach efforts were helpful in developing
risk communication tools. The in-depth review of currently available literature revealed an
abundance of materials on the 12 contaminants. Few, however, met all the criteria prescribed by
the PAC:
•
•
•
•
•
•
•
•
•

Written in plain language
Contains a pronunciation guide
Describes contaminants
Explains how contaminants are used
Defines where the contaminants come from
Describes how the contaminants are removed from the drinking water
Has definite, clear action steps
Describes effects on human health
Contains resources for water utility communicators, media, and other interested
persons to learn more

3
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LITERATURE REVIEW
Methodology
The Water Research Foundation 4001 (RFP) established criteria to be followed in
selecting 10 to 15 priority contaminants for the project. The list will address a combination of
health risk (acute, chronic, or sub-chronic, and sensitive population) and contaminant types
(inorganic, organic, emerging, and weapons of mass destruction). The contaminant (sensitive
subpopulation or health risk) list will include: lead (children), disinfection byproducts (DBPs cancer and reproductive/development), endocrine disruptors, and select deliberate contaminants.
The contaminant list should also consider other contaminants of emerging concern such as those
on the Contaminant Candidate List #1 or Unregulated Contaminant Monitoring Rule (UCMR)
#2, e.g., perchlorate. The list must address traditional (surface and groundwater) and consider
non-traditional (seawater desalination or reclaimed) sources.
The PAC discussed specific criteria that should be used to determine whether a
contaminant should be chosen for the priority list. These criteria include:
1.
2.
3.
4.

Is it a contaminant that people know and fear, e.g., arsenic?
What are the effects on human health at different doses?
What are the risks to sensitive populations, e.g., very young or very old?
Is it adequately addressed elsewhere (USEPA, Centers for Disease Control and
Prevention [CDC], AWWA) in a form that is user friendly or does it need to be put
into a new, consistent format?
5. Could it possibly be used in a terror attack?
6. Can current treatment processes remove it?
7. What is the source of the contamination – surface or groundwater?
The PAC also requested additional factors to be used in selecting contaminants for the
priority listing, including:
1.
2.
3.
4.

What percent of the population is affected?
What amount of coverage is in the press?
How common is the contaminant?
How inordinately feared (versus the actual risk) is the contaminant? Research needs
to determine how to evaluate fear versus risk.
5. Are they contaminants of emerging concern, meaning that they do not yet have
standards and/or are not tested for or treated in the water supply?
Finally, it was determined that general classes of contaminants should be considered
rather than a single contaminant, such as classes of compounds that make up trihalomethanes.
Contaminant Selection
Subject matter experts on the research team took the list of potential contaminants and
classes of contaminants identified at the kickoff meeting and added additional contaminants
based on professional experience and broad literature review. Other members of the research
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team relied primarily on available CDC and public information available from the USEPA to
determine potential deliberate contaminants. The USEPA Contaminant Candidate and UCMR
lists were also reviewed for potential priority contaminants. The list was supplemented with
suggestions from Water Research Foundation Project 4001 Water Utility Partners, who were
asked to identify contaminants they would consider national and local priorities for study.
Finally, the list was further supplemented based on recent media coverage of contaminant
incidents in the United States.
The research team compiled a list, including some classes of contaminants, in a single
spreadsheet format. Based on the research team’s technical literature search and existing
technical knowledge, the contaminants were assessed as to their relationship to the PAC
guidance, RFP criteria, whether they were identified in the Media Survey, or whether they were
considered a priority by the Water Utility Partners. The research team characterized whether a
particular contaminant or class of contaminants strongly or weakly met the PAC and RFP
criteria, including standard status, type of potential adverse health effects (acute, chronic, and
sub-chronic), and type of water source primarily impacted (groundwater, surface water, or both).
The spreadsheet that lists all the potential contaminants for prioritization for project
research is attached as Appendix D.
Spreadsheet Instructions
The potential contaminants are listed in the rows grouped by the type of contaminant,
such as DPBs, deliberates, gasoline additive, inorganic chemicals, etc. At the end of the listing
are compounds from the contaminant candidate list (CCL) and UCMR that are not listed
elsewhere. The columns represent the PAC and RFP criteria, media interest, Water Utility
Partner recommendations, and research team recommendations for inclusion on the list of
priority contaminants for further study. The recommendations are those of the subject matter
experts on the team (CH2M HILL staff) and meet all of the PAC and RFP criteria with the
exception of a non-traditional water source. The spreadsheet did not weight the contaminants,
but rather it served as a tool for reaching a consensus on which contaminants were the best
candidates for this study. The columns include:
Column A – Contaminant – Name of contaminant or class of contaminants.
Column B – RFP – Each contaminant specifically cited in the RFP is indicated with the word
“Given.”
Column C – PAC Criteria: Known – Contaminants that should be readily known and recognized
are indicated by a double xx, while those somewhat known are indicated with a single x.
Contaminants not well known are blank.
Column D – PAC Criteria: Feared – Contaminants that would be likely to create significant fear
are indicated by a double xx, while those somewhat less frightening are indicated with a single x.
Contaminants not known to cause public fear are blank. Unknowns would also be blank.
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Column E – Health Effects at Low Dosages – This column attempts to assess whether the
contaminant is known to pose adverse health risks at the low dosages potentially found in
drinking water. Contaminants with strong evidence of such risks are indicated by a double xx
and those with lesser certainty are indicated with a single x. Contaminants without known risks
or for which such information isn’t readily available are blank.
Columns F and G – Sub-Populations: Children/Others – In these columns an x indicates whether
a contaminant poses a special risk to either children or other sensitive sub-populations, e.g., the
elderly or immunocompromised.
Column H – Addressed Elsewhere – An x in this column indicates that there are likely
communication messages either already in place or being developed for the contaminant
elsewhere, e.g., CDC advisories on.
Column I – Standard Exists – Indicates whether there is an existing Federal Primary or
Secondary Maximum Contaminant Level (MCL), Federal Action Level, Federal Treatment
Technique requirement, or State MCLs or guidance.
Column J – Terror Concern – An x indicates that the contaminant has been included in either a
CDC or USEPA list of contaminants that could potentially be used in a deliberate attack on a
water system.
Column K – Treatable – An x indicates that the contaminant is readily handled by technology
regularly used by drinking water systems.
Column L – Source – The type of source water generally impacted by the contaminant is
indicated; S for Surface waters, GW for groundwater, and NT for non-traditional sources.
Column M – % Population affected – An xx indicates contaminant has the potential to impact
large populations (generally common surface water contaminants); an x indicates contaminant
could impact numerous systems and fairly large populations; and a blank indicates the impact of
the contaminant is generally limited.
Column N – Media Coverage – An x indicates that the contaminant was listed in Media Survey.
Column O – Common – An x indicates that the contaminant is fairly common in the environment
or drinking water – this indicator is similar to Column M, population affected.
Column P – Emerging – An x indicates that the contaminant is emerging in the water industry as
a contaminant of concern, e.g., perchlorate.
Column Q – Acute – An xx indicates that the contaminant is known to cause acute health effects.
Column R – Chronic – An xx indicates that the contaminant is known to cause chronic health
effects, e.g., cancer.
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Column S – Sub-Chronic – An xx indicates that the contaminant is known to cause sub-chronic
health effects, e.g., adverse reproductive outcomes.
Column T – Water Utility Suggestion – Indicates how many of the four (4) Water Utility
Partners suggested a particular contaminant or class of contaminants for consideration.
Column U – Rec’d – An xx indicates that the subject matter experts on the research team
recommended a particular contaminant or class of contaminants for inclusion in the 10 to 15
priority contaminants. The subject matter expert’s recommendations cover all of the PAC and
RFP criteria, except for the non-traditional source.
Final Selection
Based on the recommendations from the Partner Water Utilities and the research team and an
in-depth, technical discussion during a conference call April 24, 2007, with the PAC and the
Water Research Foundation Project 4001 project team, the following contaminants and
contaminant classes were selected as the “priority” contaminants for this study.
•
•
•
•
•
•
•
•
•
•
•

Algal toxins (as a class)
Atrazine
B. anthracis (representing a class of deliberate contaminants)
Cryptosporidium
Disinfection byproducts (with NDMA and THMs as examples)
E. coli
Endocrine disruptors (as a class; overlap with pharmaceuticals)
Lead
Methyl tertiary butyl ether (MTBE)
Perchlorate
Pharmaceuticals (as a class; overlap with endocrine disruptors)

Literature Review on Priority Contaminants
The research team conducted an in-depth review of currently available literature on the
12 priority contaminants or contaminant classes identified for research by the Project Advisory
Committee (PAC) and partner utilities. The team researched and analyzed materials from
periodicals, trade journals, academic research, media articles, scientific journals, Internet sites,
and government publications related to the specific 12 contaminants and contaminant classes.
The findings were compiled in a literature review report and attached to Water Research
Foundation Project 4001’s Second Periodic Report, dated August 2007 (attached here as
Appendix A). The research team continued to monitor available literature throughout the study
period. New resources have been added to the reference list that accompanies this report.
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Literature Review Findings
Many things are already known about the 12 priority contaminants and many resources
are available to drinking water, public health, emergency management, and other professionals to
define a contaminant, its health consequences, and its removal process. The research team has
identified the following as significant findings:
•

•
•

•

•
•

There are commonly identified core components that must be included in a public
notification of water contamination (e.g., Tier 1: Public water systems must provide
notice within 24 hours in a form and manner reasonably calculated to reach all
persons serviced via radio, television, hand delivery, posting, or other state specified
methods.)
Currently available fact sheets on water contaminants often contain scientific jargon
that might prove too complicated for the public to understand.
Available fact sheets and communication materials fail to target important segments
of the population. Although children under five, the elderly, pregnant women, and
immunocompromised persons have the greatest health risk from exposure to the
prioritized contaminants, no fact sheets address specific risks to these groups. Most
materials were only available in English, which creates a communication barrier for
non-English speaking populations.
While there are hundreds of fact sheets available about the priority contaminants, few
are comprehensive. Most water utility fact sheets offer only basic information about
the contaminants, are not comprehendible for low-literacy populations, and refer
those who want to know more to other sources, such as a utility’s consumer
confidence report.
Much of the communication material comes from national and state public health
agencies, rather than from the water industry and local utilities.
Available information indicated that the health effects of several of the priority
contaminants are unknown at this time.

INTERVIEWS
Methodology
A database of 29 potential interview candidates was compiled based on recommendations
from members of the project team, public health, and drinking water experts. Of the 14
interviewees, six were from the water industry. They completed the survey by telephone and email. The purpose of the interviews was to capture anecdotal and undocumented expert
information important to the basic research. Figure 2.1 illustrates the tiered approach to the
research effort.
Sources emphasized the placement of risk communication within the overall context of risk
management and the application of risk messages to decisions by the public. The project’s partner
utilities include:
•
•

City of Durham Department of Water Management, Durham, N.C.
City of Portland, Oregon, Bureau of Water Works, Portland, Ore.
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•
•
•

Philadelphia Water Department and Water Revenue Bureau, Philadelphia, Pa.
Water District No. 1 of Johnson County, Lenexa, Kan.
The Water Works and Sewer Board of the City of Anniston, Anniston, Ala.

Figure 2.1 Tiered Research Approach
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Interview Findings
Water Utility Interviews
Part 1 - Risk communication strategies and tools. The research team selected six
interviewees from the water industry to complete the survey by telephone and e-mail. Interviewees
were given a list of the 12 priority contaminants and asked to rate their familiarity – very familiar,
generally familiar, heard of them, and not at all – on each contaminant (See Figure 2.2). Most
respondents were very familiar or generally familiar with all of the contaminants listed.
Interviewees reported being most familiar with lead, MTBE, Cryptosporidium, and THMs. Most
were generally familiar with NDMAs and anthrax. Atrazine and endocrine disruptors were very
familiar to only one utility. Perchlorate was the only contaminant that was completely unfamiliar to
at least one utility representative.
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Figure 2.2 Water Industry Contaminant Familiarity
Five of the six utilities interviewed had experienced a contamination event including
contaminants such as lead, Cryptosporidium, and THMs. Lead was the most predominant, with
three of six of the utilities reporting issues with lead in their water. Each utility representative
reported having a risk or crisis communication plan, which is used to prepare and respond to a
number of different crisis events. These plans include the tools and channels or methods to notify
the public (that could be tailored to meet the specific needs warranted by the emergency) of a
potential risk or in responding to a crisis. These tools and tactics included:
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Print





Bill stuffers
Boil water notifications
Consumer Confidence Reports (CCRs)
Door hangers

Promotional items


Magnets

Events



Community workshops/presentations
Press conferences

Media





Media advisories
Media kits (could include press release, fact sheet, disk with photos,
notification/backgrounder)
Press releases
Public service announcements (PSAs)

Internet


Web site/Internet communication

Advertising




Bus signage
Newspaper advertisements
Theater slides

Message Delivery





Door-to-door delivery
Direct mail, especially to high-risk populations
General listserv notifications and other specialized contact lists for nursing care, social
service agencies, and churches working with minority/non-English speaking populations
Protus-fax for desktop service

Water utilities use water quality reports or CCRs as the main form of communication
with their customers. Interviewees said CCRs were effective and that customers like and read
them. In fact, four of the six water industry representatives interviewed said their primary tool
for communicating to customers about each of the project-identified contaminants was the CCR.
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For contaminants such as perchlorate and algal toxins, interviewees said they did not
have tools for communicating to customers and had limited resources for communicating about
anthrax, atrazine, endocrine disruptors, MTBE, and NDMA. The only contaminants about which
interviewees communicated regularly were lead, Cryptosporidium, and THMs.
Interviewees generally preferred materials that address at-risk populations and are
accessible, comprehensive, concise, creatively formatted, flexible, graphically appealing, multilingual, readable, and well-written. Issues with materials varied from the level of importance of
information to include in a given communication document to including information that is too
technical and long. Interviewees said they lacked the staff and funding to keep information
updated the way they felt it needed to be due to the constant release of new information.
Materials could be made more useful if they included pre-approved templates and
messages that could be customized and ready to use prior to an emergency. Interviewees said
many of the materials were too technical and hard for anyone outside the water industry to
understand. These would be more useful if they included more basic language written for target
audiences, including vulnerable populations, doctors’ offices, and the general health sector.
Water utility representatives had a number of ideas for ways to improve current
communication practices, but they reported feeling constrained by multiple barriers including:
•
•
•
•
•
•
•
•
•

Budget restrictions related to printed materials and translation costs
Challenges of putting risk in perspective
Lack of resources to focus on an event that may (or may not) happen in the future
No dedicated communication staff
Question the credibility of available information/unsure what to believe
Slow approval process
Small staff
Time/resources to sort through the abundance of information available
Too many decision-making bodies

The water utility representatives recommended tools that could be useful in the water
industry. One suggestion was to create posters depicting proper disposal practices for medicines
that could be mounted in doctors’ offices or pharmacies. Some interviewees reported that an
improved relationship with public health could contribute to the development of materials that
would be easy to understand and would work in multiple scenarios. All interviewees agreed that
materials and messages created and approved for both the water and health industries would be a
great asset.
Water utilities must work with a broad range of people including customers, government
officials, hospitals, public health agencies, and more. Interviewees were asked to list those
groups whom they consider to be their target audience.
Target audiences given included:
•
•
•
•
•

Children six and under, and their parents
Consumers
Doctors who prescribe medicine and doctors/pharmacists who direct disposal of
medication
General public
Healthcare provider community
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•
•
•
•
•
•

Media
People with limited English proficiency
Policy-makers
Pregnant women
Rate payers
Subcategories of the public who may be sensitive to contaminants

Because of the barriers listed above, most interviewees reported having difficulty creating
materials to target individual audiences. However, some had created materials or developed
strategies for message dissemination that could reach people with limited English proficiency,
parents of young children, elderly people, and people whose health would be at risk from a
contaminant. To reach those with limited English proficiency, one interviewee reported using
software that helped determine the education level or ease of the language used in a particular
piece. Other tools or strategies listed included Spanish translation, using the required language
for the CCR, following a 100-word-or-less guideline, producing materials in multiple languages,
and using large print and Braille. As a means to develop materials specifically targeted to those
whose health would be at risk from a contaminant, an interviewee described the use of an
advisory board tasked to review materials for vulnerable populations. Other strategies that
interviewees cited for reaching parents of young children and people who are elderly were
mailings to service providers and community groups (pediatricians, hospices, Meals on Wheels,
OBGYNs, schools) that have regular interaction with these populations.
In terms of emergency response planning protocol, interviewees were asked to specify an
organization outside the utility that would be notified with crisis messages first. Answers were
extremely broad. Four out of six would contact the county level health department or state health
officials. Other contacts included state water departments, county elected officials, media,
hospitals, USEPA, and law enforcement.
Web sites were a popular method used by water utilities for distributing important
messages to multiple audiences. All of the interviewees reported using their utility’s Web site to
distribute information such as reporting documents (CCR and triennial reports), media materials
(press releases), public education materials (brochures, flyers, fact sheets), and risk and crisis
communication documents (drought, contaminant, boil water instructions).
Most communication through Web sites, media, print materials, and other methods was
considered one-way communication – the utility communicating messages to the public or other
audiences. All six of the water industry representatives interviewed reported having two-way
communication channels in place. Telephone hotlines and customer service departments are the
main tools and strategies used to interact with the public. All interviewees reported having some
sort of dedicated telephone line and customer service department to work with customers. Other
two-way communication channels reported by water utilities were special telephone hotlines
with trained customer service representatives, 24-hour customer service lines and departments,
and interactive Web-based message boards that utility personnel monitor. (Message boards, also
known as discussion boards, can function as electronic public forums for e-mail, Internet chat
forums, and document sharing. If a utility posts a discussion board, personnel must be assigned
to respond to comments and discuss issues with the public.)
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Part 2 – Communication and relationship building with public health. Public health
representatives seemed to be aware of the public health impact of drinking water and
contamination. However, some interview responses showed limited interactions with the local
drinking water utility or the drinking water industry.
Four water utility interviewees reported having a strong relationship with public health,
while two reported their relationship as casual with occasional contact. Those reporting a strong
relationship participated in regularly scheduled meetings and emergency planning activities with
representatives from their local and state health departments. One interviewee recommended that
with more money and extra staff, water utilities could have more options to pursue and maintain
such relationships.
Interviewees reported common reasons for having contact with public health to be:
•
•
•
•
•
•

Coordinating public education efforts on lead and other contaminants
Co-funding opportunities on materials and programs
Attending regularly scheduled meetings
Problem-solving
Providing advice on water issues that affect public health
Communicating about widespread environmental issues

Four of the six water utility representatives interviewed worked with public health
contacts to communicate technical information to the public about the contaminant and the
public health risks. Interviewees reported regular coordination with public health, but shared
material only some of the time due to lack of consistent agreement on the language that was
understandable, credible, and useful. Other barriers to working with public health included:
•
•
•
•
•
•

Gaps in communication
Separate governing bodies
Lack of public health focus on water issues
No documented process/structure for communication
Need for mutual respect between industries (water and public health professionals)
Resources (staff, money, time)

Frequent contact was a common requirement to achieving success in developing and
maintaining a relationship between water utilities and public health agencies. Four of six water
utility representatives who reported meeting regularly with public health tended to be larger
utilities who had a structured communication plan or process in place. Previous research (Mobley
et al. 2006) showed that many utilities had little to no dedicated communication staff, which made
time and funding a sizeable barrier to creating an effective relationship with public health.
Health Services Interviews
Interviews with public health professionals and others in the health field revealed
important information about effective communication practices surrounding water contaminants
and those that needed revision. Lead, Cryptosporidium, and E. coli were the most familiar
contaminants to interviewees and those for which interviewees were most likely to have
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communication practices in place. Interviewees were least likely to have communication
materials for endocrine disruptors and NDMA.
Two interviewees transmitted their messages through community-based organizations
capable of reaching a wide variety of people, including many different ethnic groups. Most of
those interviewed said their communication materials were already, or could quickly and easily
be, translated into other languages to serve non-English speaking populations. A majority of
interviewees said that though they may post information on their organizations’ Web sites, it was
not the most effective way to reach their entire population. Therefore, they did not use it as the
primary way of communicating with the public in an emergency situation.
Other issues addressed in the interviews were the relationships and communication
between interviewees and their counterparts in their local drinking water utility. All interviewees
had at least some contact with their water utility; however, most of this contact occurred after a
problem arose. A representative from the Midwest was the only interviewee to report barriers in
communication with utilities. This interviewee found communicating with smaller, rural utilities
to be much more difficult than with those of more substantial size. This representative said work
was under way to get water utilities involved in the Kansas Public Health Information Exchange
(PHIX), a members-only Web site that notifies health officials and practitioners through a mass
e-mail when health issues occur, such as the West Nile Virus (eHealth Initiative 2006).
A representative from a large metropolitan public health department reported regular
contact with counterparts at the water utilities. Together they have developed a phone tree that
includes home and cell phone numbers of public health utility counterparts to use during a water
emergency.
Interviewees agreed it was important to have open lines of communication with their
water counterparts to ensure public safety. They need to be able to receive accurate information
about water emergencies as soon as it is available from the water utilities. This includes what the
contaminant is, how widespread it is, the potential risks to the community, how soon it will be
resolved, and other information to determine if a boil water order should be issued. All agreed
that phone calls and face-to-face communication were the best ways to transmit this information.
PARTNERSHIP WITH NACCHO
The research team organized and facilitated a workshop with NACCHO’s Environmental
Health Committee on November 1, 2007, in Washington. The Environmental Health Committee
provides oversight on environmental public health issues – drinking water among them – and has
agreed to serve as a public health partner in this research effort.
Findings from this workshop related to drinking water and working with utilities
included:
•

•
•

Information given to the public and media about water contamination should come
from public health, not from water utilities. Utilities can provide the technical
information and public health should issue the advisory.
There is a difference in cultures. Public health requires maximum disclosure and
minimum delay in the timing of disclosure.
The two industries don’t speak the same language. An environmental director is seen
as enforcement and prevention. Water engineers are nuts and bolts people who are
interested in how to deliver water.
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•

•

•
•
•
•
•
•
•
•

Knowing the source of the information is critical to public health’s confidence in the
material. Public health prefers CDC material because it is science-based, published,
and peer-reviewed.
Water is not informed about the public health issues. Water utilities don’t have a
public health focus. They see public health as enforcement only. Sometimes public
health sees itself as only a regulatory agency.
Misunderstanding about public health/environmental health as a purely regulatory
function. Yet, if something affects health, then it is public health’s business to fix it.
Anytime there is a boil water order, public health has to get involved in enforcement
in food service and public accommodations.
Potential exists for conflicting and confusing messages.
Often, the two sectors don’t speak to each other because there is no issue to talk about.
Water industry people who are out in the field and are required to talk on camera need
media training.
Water utilities sometimes have multiple health directors to deal with.
When dealing with private water providers, the relationship is different and public
health needs to work through/with state officials.
After Hurricane Isabella (2003) left one community without water, public health
professionals there became trained in National Incident Management System (NIMS)
after it was establish in 2005. NIMS is a comprehensive, national approach to incident
management that allows governments at all levels to prepare for, prevent, respond to,
recover from, and mitigate the effects of incidents regardless of cause, size, location, or
complexity (Federal Emergency Management Agency [FEMA] 2008).

As the potential for comprehensive partnership building is limited by this project’s scope
and budget, a portion of the workshop included the identification of long-term partnership
potential. All participants agreed that working on an initiative together and allowing a
partnership to emerge from the work was more desirable than activities or meetings spent
“planning” toward partnership. Committee members proposed two topic areas for which the
water and public health industries should begin to develop a proactive and collaborative
approach to addressing. The two topic areas were pharmaceutical byproducts as a water
contaminant risk and emergency preparedness.
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CHAPTER 3: REVIEW OF CURRENT DRINKING WATER RISK
COMMUNICATION PRACTICES
INTRODUCTION
The social science of risk and crisis communication is an emerging area of interest for
many industries and critical infrastructures, including drinking water. As a result of 9/11, the
field of risk and crisis communication has grown rapidly, yet the amount of literature around
drinking water utility risk communication is limited.
Water utilities often have some planning element of risk assessment and management in
place, but research for a previous project revealed that only 14% of water utility managers
surveyed had a formal communication plan that was integrated with other operational plans;
more than half of the water utilities in North America operated without a formal communication
plan; those with a communication plan admitted that they did not have a template or format to
follow when developing it; and more than half of the water utility managers interviewed did not
have a full-time staff position dedicated to communication.
For mid-size and small water systems, the lack of any communication plan or staff
translates into no coordinated, strategic communication plan to give customers credible, timely
information so they can make good decisions (Mobley et al. 2006).
Risk communication can play a key role in preventing or mitigating adverse human
health effects related to water contaminant exposure (Agency for Toxic Substances and Disease
Registry [ATSDR] 1994). Risk communication is an interactive, two-way process, which means
that water utilities must engage stakeholders in their risk communication planning process to
gain insight and information about identifying, locating, and reaching individuals, groups, and
institutions. Across the board, risk communication experts advise preparing a well thought-out
and organized risk communication plan. For drinking water utilities, the process for regulated
contaminants includes:
•
•
•
•
•

Educating staff on USEPA and state regulations regarding format and content of each
type of notice based on the contaminant and its threat to human health
Knowing the specific regulations on formatting and wording for these notices
Identifying the communication methods approved by the USEPA and other methods
that will reach vulnerable, special populations
Identifying the drinking water utility spokesperson who is authorized and prepared to
speak on behalf of the organization
Training other employees on interacting with the media

Risk communication around contaminants of emerging concern is less clear-cut. The
science is still developing and the uncertainty around doses and duration of exposure is
disconcerting to consumers and the general public. Utilities are challenged to be accurate with
what is known about a contaminant yet comfortable with uncertainty about health risks and the
accompanying public anxiety. Utilities can expect diverse and contradictory input from
consumers and other stakeholders when they are engaged in discussions about contaminants of
emerging concern.

17
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LITERATURE REVIEW
The team reviewed utility customer communication research and examples of risk
communication strategies from the larger body of knowledge about general risk communication.
In addition, the team interviewed drinking water utility partners about existing risk
communication processes, how they worked, what could make them more effective, and their
working relationships with local public health agencies.
Research delved into multiple sources including AWWA, Water Research Foundation,
USEPA, CDC, U.S. Geological Survey (USGS), state, county, and municipal public health
departments, medical and scientific journals, and general interest media. The review also
included identifying, in literature and interviews, promising practices of risk communication in
the energy industry, the military, public health, and transportation. The research team reviewed
the growing body of literature about philosophies and techniques in the practice of risk and crisis
communication. This study and analysis yielded exemplary risk communication strategies,
processes, and tools that can serve as models and templates for project deliverables.
Key Findings included:
1. The field of risk and crisis communication has grown rapidly since 9/11, yet the
amount of literature around drinking water risk communication practices is limited.
Water utilities are challenged to communicate with consumers, media, and the
general public about the risk of drinking water contamination. This is particularly true
for contaminants of emerging concern because the science is still evolving.
2. Many of the challenges around risk communication for water utilities exist because
decisions about how to respond to risk are grounded in value systems as well as in
objective or scientific fact. Water utilities express themselves in terms of scientific
and mathematical models. Consumers, on the other hand, think about the credibility
of the messenger and their personal anecdotal experiences and information, such as
“my cousin said…”.
3. How people weigh risks and benefits and then decide to act in the face of a commonly
experienced risk can vary widely. Based on the things they value or find important,
people are willing to make trade-offs among risk, safety, and certainty. As a result,
communicating about risk must take into account far more than science or technical
information. It must account for the credibility of the source, the accuracy of the
message, and the legitimacy of the process by which the message content was
delivered and perceived by the recipient.
4. Table 3.1 illustrates conditions that affect how people think about risk and how they
determine when risks are tolerable. These are often expressed as polarities.
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Table 3.1 How People View Risks (Reynolds 2002)
Acceptable
Unacceptable
Voluntary
Involuntary
Personal control
Controlled by others
Familiar
Exotic
Natural
Man-made
Reversible
Permanent
Quantitative
Anecdotal
Endemic (spread over time at a predictable rate) Epidemic (grouped by time and location)
Fairly distributed
Unfairly distributed (perceived as targeted)
Generated by a trusted institution
Generated by a mistrusted institution
Adults
Children
Benefit understood
Questionable benefit
For a variety of reasons, people often confuse the probability in the scientific or technical
sense with causality. A common example is the public’s confusion with a meteorological
prediction for a 100-year flood. People believe such a flood would happen only every 100 years,
rather than the intended 1% probability that such a flood would happen in any given year.
Other findings include:
•
•

•

•
•
•

•

Statements about water safety and purity are important to all customers in all regions
(Tatham et al. 2004).
Risk communication is an exchange of information and opinion among the utility,
customers, and other stakeholders (including the media, wastewater, and public health
agencies) about the “the likelihood of an adverse event and its negative impact” (U.S.
Department of Homeland Security [USDHS] 2007).
Crisis communication is an element of risk communication. It relays the risks and
benefits of different actions to agencies, consumers, and other stakeholders during an
emergency or disaster.
Preparation and partnerships are critical to the success or failure of every risk
communication strategy.
Every risk communication plan requires decision-making points that must be
carefully considered by professionals and stakeholders.
Water utilities and their communities must agree to have thoughtful, productive
discussions about the most current scientific information, about their different values
and perspectives, and how to move forward together in the face of uncertainty. These
risk communication discussions lay the foundation for effective emergency risk and
crisis communication.
The field of risk and crisis communication has grown rapidly since 9/11, yet the
amount of literature around drinking water risk communication processes, particularly
for utilities without a communication plan or dedicated staff, is limited. Water utilities
are challenged to communicate with consumers, media, and the general public about
the risk of drinking water contamination. This is particularly true for contaminants of
emerging concern because the science is still evolving. The USEPA’s Office of
Research and Development Homeland Security Center recently developed a report,
Effective Risk and Crisis Communication during Water Security Emergencies. This is
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•

•

a resource that provides a step-by-step process for message mapping, a pre-event
strategy to help water utility managers and executives anticipate and prepare to
answer questions from the media and public (Covello et al. 2007). In addition, Awwa
Research Foundation Projects 2766 and 2955 provide guidance and tools on
communication planning and how to develop a strategic communication plan
(Mobley 2005, Mobley 2006).
When communicating about risk, a utility has legal and regulatory responsibilities;
serves as an expert on its own operations and technology; and is also a communicator
with a stake in the outcome and therefore may be perceived as biased.
Review of risk communication procedures developed by AWWA, the Water
Research Foundation, and other related industries revealed that they agree on several
essential steps to develop a successful emergency communication strategy, including:
 Build and maintain relationships with the stakeholders and other agencies
within the community;
 Prepare and organize prior to an emergency situation;
 Identify staff roles and responsibilities that will be operational during a crisis;
 Locate vulnerable populations within the community and address their
specific communication needs in advance of emergencies;
 Create communication templates that can be easily transferred among multiple
scenarios;
 Develop alternative plans for message dissemination in case traditional
methods are unavailable; and
 Work closely with the media during an emergency situation.

The CDC analyzed strategies and tactics used during the pre-event, response, and postevent stages of Hurricane Katrina to address a range of emergency communication exigencies.
Members of the organization identified three difficult challenges for communication specialists:
rapid dissemination of health messages; adaptation of health messages for diverse audiences,
locations, and circumstances; and phasing of key risk messages during the response phase. This
study suggests that emergency communicators need to be prepared in advance with materials and
plans, but at the same time be able to adapt procedures, channels, and messages to the dynamic
nature of a crisis (Vanderford et. al 2007).
In general, every risk communication strategy has essential elements regarding public
participation and advanced preparation. These are well expressed in the USEPA’s Seven
Cardinal Rules of Risk Communication:
1.
2.
3.
4.
5.
6.
7.

Accept and involve the public as a legitimate partner.
Plan carefully and evaluate your efforts.
Listen to the public’s specific concerns.
Be honest, frank, and open.
Coordinate and collaborate with other credible sources.
Meet the needs of the media.
Speak clearly and with compassion (Covello and Allan 1988).
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CHAPTER 4: DEVELOPMENT OF RISK COMMUNICATION
STRATEGY GUIDELINES AND TOOLS
OVERVIEW
Based on the information obtained from the literature search, as well as input from the
partner water utilities, interviews of public health officials, and PAC members, the research team
recommended the creation of fact sheets, public notification templates, and media release
templates for the 12 priority contaminants. To test the format and substance of the tools, the
research team drafted materials from THMs and perchlorate first for review by the PAC. In
addition, the PAC received an outline or checklist of risk communication guidelines.
Subsequently, draft tools were developed at two levels: materials that can be prepared
and approved in advance of a crisis to help manage a risk; and those that will be needed to
manage a crisis or emergency around drinking water contamination. Draft tools – press release,
fact sheet, and public notification – for all priority contaminants were submitted to the PAC and
were revised based on feedback.
Subject matter experts rigorously examined the draft tools for scientific and technical
accuracy and applicability to the drinking water industry and public health. Recommended
changes in content and format were incorporated.
Finally, the research team conducted beta tests of the draft tools with a cross section of
end users, partner utilities, public health agencies, and healthcare subject matter experts. Testing
of the draft tools served as a “reality check” with potential end users of the information. The tests
also measured the relevancy of the tool content to drinking water utilities and public health
agencies.
The literature review, interviews, and NACCHO workshop led to the development of
Risk Communication Strategy and Tools: Guidelines for Communicating about Drinking Water
Contaminants, a handbook for drinking water utilities that includes sets of communication tools
and templates that can be manually copied or downloaded electronically from a CD-ROM. These
were initially outlined as a checklist, submitted to the PAC for review, and then were expanded
into the draft guidelines.
METHODOLOGY
Based on the literature review, interviews and PAC input, the research team developed
sample risk communication tools for perchlorate and THM. The subject matter experts reviewed
the draft fact sheets, public notifications, and media release templates for technical accuracy,
formatting, public comprehension and acceptance, regulatory consistency and accuracy, and
water supplier applicability. The research team reviewed existing federal, state, and water
supplier materials to ensure the accuracy of the messages. The subject matter experts also relied
on their own long and varied experience in dealing with water suppliers, regulators, and the
public around these contaminants in drinking water. The research team included experts in water
treatment, water systems management, public communications, regulatory requirements, and
public health protection.
The subject matter experts provided specific comments and suggestions for revising the
perchlorate and THM tools. Revised versions of the tools were included in Water Research
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Foundation Project 4001 Fourth Periodic Report for confirmation that these tools met PAC
expectations as well as for further input on the content.
Based on PAC comments, the research team developed draft tools for the remaining
contaminants. Subject matter experts reviewed all draft tools in the same manner as the THM
and perchlorate materials and recommended revisions on format, public viability, and technical
accuracy, in particular on the contaminant traits, health effects, and water treatment options and
capabilities.
Participating subject matter experts working as members of the research team included
Elisa Speranza, president of CH2M HILL; Michael E. Burke, P.E., Joe Nattress, P.E., Linda
MacPherson, and Jed Campbell from CH2M HILL. Resumes for these key staff are attached in
Appendix E to demonstrate their appropriateness as subject matter experts.
Beta Testing
To provide a “reality check,” the research team conducted beta tests with potential end
users of the information in the tools and the risk communication guidelines. As part of this
process, the research team developed generalized audience profiles for Partner Water Utilities
that can be applied productively to a variety of communication needs, both routine and risk. The
audience profiles looked at characteristics such as mainstream residential and business
ratepayers, apartment dwellers, limited English proficient (LEP) customers, and income levels
(Appendix F).
The project team conducted four focus groups and 14 interviews with LEP populations,
pregnant women, parents of young children, those who are immunocompromised, public health
and medical professionals, members of the media, and water utility representatives. These
stakeholders were selected because they experience special communication challenges, are likely
to be more susceptible to the effects of contaminants in the water, or are responsible for
dispensing critical information to the public and vulnerable populations. For beta testing
purposes, these groups, were referred to as:
•
•
•

End users (LEP populations, pregnant women, parents of young children,
immunocompromised, media);
Public health and medical professionals; and
Water industry representatives.

End Users
The research team convened four focus groups with a total of 30 end users who reviewed
fact sheets on anthrax, Cryptosporidium, endocrine disruptors, lead, pharmaceuticals, and THMs.
Specific attention was given to the credibility of the information and whether the material could
easily be understood, promote a specific action, and ensure target audiences could be informed
successfully. Some respondents participated in telephone and face-to-face interviews. End users
included in beta testing were pregnant women, parents of young children, LEP populations, those
who are immunocompromised, and the media. Members of the media were asked to review fact
sheets as well as news releases that would be sent to them during a contamination event.
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Public Health and Healthcare Professionals
The research team conducted interviews with public health professionals that were also
instrumental during the literature review period of this project. Their input was recorded early in
the project regarding their expectations on the usability of the tools.
A representative sample of medical professionals were included in the beta testing of
draft contaminant communication tools, including the director of clinical services for a state
association for the medically underserved, a director of a large suburban hospital cardiac
rehabilitation department that serves elderly and other at-risk patients, an infection control
manager for a large urban hospital system, and the manager of patient safety/regulatory
compliance who helps prepare one of the largest nonprofit healthcare organizations in the United
States for the Joint Commission accreditation process. They were selected because they have
one-on-one contact with patients who might be more susceptible to drinking water contaminants,
and were responsible for providing information to them about issues that could affect their
health. After reviewing fact sheets for six contaminants, the medical professionals discussed the
actions they might take in distributing the messages to their patients, the credibility of the
documents, how easily understood the messages were, and if the fact sheets answered questions
that people would be likely to ask.
Water Industry Representatives
Since water utilities would play a primary role in the dissemination of key messages in
the event of a water contamination incident, the partner utilities also took part in the beta testing
process. Each partner utility received a packet containing a press release, public notice, and fact
sheet for each of the contaminants listed above. They also received a draft copy of Risk
Communication Strategy and Tools: Guidelines for Communicating about Drinking Water
Contaminants. Individuals at these organizations were given one week to review the materials.
After review, interviews were conducted to evaluate and gather data based on their thoughts and
feedback.
KEY FINDINGS
End Users
In general, end users who reviewed the materials said the concepts presented were easy to
understand. Specifically, they thought the descriptions of the contaminants and the sources of the
contaminants were clearly explained and informative. Reviewers complimented the level of
detail presented in the tools and said that citing the resources on the fact sheets added to the
credibility of the information.
With regard to structure and appearance of the tools, reviewers found the colors particularly
appealing and appreciated the inclusion of pronunciations for the contaminant names. End users
also appreciated that important information was called out in boxes and/or bold font. It was
requested that a logo for the issuing water utility be placed somewhere on the materials.
Many end users said the tools were too text-heavy and suggested reducing the amount of
text to make them easier to read. Others thought some words were difficult to comprehend.
Areas that caused confusion were the phrases “tap water” and “soft water,” and whether to seek
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medical attention. Users also experienced some confusion about why the information presented
was being released if the contaminant was not an immediate health threat. More information was
requested about how the contaminants would affect at-risk populations and pets. End users also
suggested materials needed to be produced in different languages, such as Spanish.
There were concerns about the titles on the public notifications. Some end users said
titles should be revised to draw the reader in and be put in a larger font size. Some suggested
more complex graphic elements to draw the attention of customers.
Three members of the media – one radio broadcaster, one newspaper reporter, and one
public relations practitioner – reviewed the materials and commented mainly on the presentation
of the information. Media members said the text might be too long to be practical for use by
radio and television and suggested that a bulleted format could be more suitable. They also
recommended attaching an identifier or logo to more easily identify the sender or contact. They
said text boxes and bold text made important information easy to find, and media members
suggested using those tactics more often.
Water Industry Representatives
Tool Content
In the discovery phase of this project, water industry representatives were asked what
characteristics they valued in model communication materials. Those responses were taken into
consideration when developing the tools. During the beta testing, the same utility representatives
were asked to gauge whether the materials corresponded with their thoughts on valued
communication materials. All of the utility representatives agreed that the materials were
actionable, useful, well written, adequately described contaminants, and adequately described the
current treatment processes. Four of the five representatives somewhat agreed that the tools
might be acceptable to public health. Four of the five representatives answered that the tools
sufficiently answered the five Ws – who, what, when, where, and why. None of them disagreed
or somewhat disagreed with any of the characteristics. The feedback was positive. One water
utility representative said, “These tools are useful to utilities, we need to have them for these
contaminants,” said one water utility representative. Figure 4.1 shows water utility
representatives’ responses to the tools’ characteristics.
Water utility representatives agreed unanimously that the language in the fact sheets and
notifications was a balance of technical or scientific accuracy and ease of comprehension. While
most of them said the materials would be easy for their customers to understand, they recommended
the research team alter the language slightly in order to register at a lower grade level – fifth grade or
middle school. They suggested, “Ninth grade is good, but maybe fifth grade is better.”
Resources cited on the fact sheets enhanced the credibility of the information, according
to the utility representatives. However, they weren’t sure that the general public would feel the
same way, due to the public’s lack of trust in government agencies. It was recommended to add
other sources that are not connected to federal agencies. Suggestions included non-governmental
resources, even if they were not related to the water industry, and local health groups.
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Figure 4.1 Tool Characteristices – Water Utility Representatives
Increased trust in the materials would cause the utility representatives to use the materials
when communicating with the media, general public, and public health entities. Representatives
said that trust is a big issue in their industry. The public values interest in its welfare, and that
can sometimes outweigh factual support. Representatives said the CDC was a good resource to
include on the tools because, as one representative stated, “CDC is not often tied to the federal
government. It is seen more as an agency that cares about public health.”
Water utility representatives were asked to rate characteristics of the tools’ format. The
project team determined which characteristics were highly regarded in communication tools. All
agreed the tools were accessible, customizable for different audiences, easy to keep current,
portable, and adaptable to many different kinds of contaminants. Table 4.1 shows responses from
water utility representatives about tool format characteristics.
Tool Format
Table 4.1 Tool Format Characteristics
Characteristi
Accessible
Customizable
Customizable for audiences
Easy to keep current
Portable
Adaptable to contaminants

c

Agree
5
5
5
5
5
5

Somewhat
Agree
0
0
0
0
0
0

Somewhat
Disagree
0
0
0
0
0
0

Disagree
0
0
0
0
0
0
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Tool Use
None of the water utility representatives said the tools would be, “just one more thing to deal
with.” They agreed the tools were needed and could be customized to fit their needs, especially in
working with public health personnel. Water utility representatives had comments such as:
•
•
•
•

“We have a hit-or-miss relationship with the local public health department. This is a
good jumping-off point for a better relationship.”
“These tools will be faster, especially if we receive a heads up from AWWA. It’s a
good starting point.”
“Fits well with emergency planning for a back up plan, as opposed to being just one
more manual.”
“Good starting point.”

Water utility representatives were asked to name the typical communication methods they
use to convey messages during an emergency. The most widely used (by all five utilities) methods
were mainstream media, the local public health department, and the utilities’ Web site. Another
method used by four of the water utilities was hanging printed messages on door handles – door
hangers. Some utilities recommended using personalized e-mail blasts, Internet blogs,
Reverse 911, or elected officials to distribute a message quickly to a large number of people.
Few representatives said they would use printed messages, including fliers and bill inserts
to distribute an emergency message quickly. Figure 4.2 shows all communication methods used
by the water utility representatives during emergency situations.

Figure 4.2 Typical Communication Methods in an Emergency
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Electronic messaging and face-to-face communication or distribution methods seemed to
be favored by water utilities because of the malleability in format – messages can be changed
rapidly and therefore conveyed to the public more quickly.
In a non-emergency, the most used methods – used by all 5 utility representatives
interviewed – were bill inserts, fliers, mainstream media, and the utilities’ Web site. Some
representatives suggested alternative methods, such as purchasing advertising space or submitting
editorial content in a local newspaper or neighborhood newsletter. Figure 4.3 shows all
communication methods used by the water utility representatives during non-emergency situations.
Overall, water utility representatives commented that the tools were a good compilation
of information. They said it was, “Great to have everything in one place.” Utility representatives
also said the tools were a good starting place for utilities to begin forming emergency plans,
which includes relationship building with public health entities.

Figure 4.3 Typical Communication Methods in a Non-Emergency

Public Health Professionals
Tool Content
In interviews with public health professionals during the discovery phase, the interviewees
were asked to name characteristics they valued in model communication materials. The same
public health professionals were asked to respond to the determined characteristics and whether or
not they felt the materials reflected the characteristics. Both public health representatives agreed
the materials were simply written in a way the public could understand, the messages would not be
alarming, the messages address what the utility is doing in response to the contamination, the tools
are credible, and the tools accurately describe the contaminants. One agreed and the other
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somewhat agreed that the tools were actionable, acceptable to public health, accurate, well written,
sufficiently answer the 5 Ws – who, what, when, where, why – and adequately describe the current
treatment processes. One of the public health professionals somewhat disagreed that the tools
would be adequate for at-risk populations and said, “Some issues are of different significance
depending on areas of the country. Geography yields different risks and potentially different
population demographics. It is hard to say these tools will be adequate for all of them in every
situation.” Public health professionals said the tools strike a good balance between technical or
scientific accuracy and ease of comprehension. However, one said the average reading level of
ninth grade was just right for their customers while the other professional with a higher rate of
inner-city customers said the reading level was too high and suggested a fifth grade reading level
might be more understandable for a greater number of populations.
The professionals were also split on whether or not the resources cited on the fact sheets
help make the information more credible. One said they did, while the other, looking at it more
from a citizen’s perspective, said the general public would not care about cited resources.
Tool Format
Both public health professionals were complimentary of the format of the tools, stating
the information was presented in logical order they would not change anything about the
structure, order, or appearance. Specific comments included:
•
•

“It’s all well done.”
“The Q&A is quite good. The colors are good.”

Tool Use
When asked if they would use the tools, one of the public health professionals said the tools
would be used if the research team confirmed that a medical person had reviewed the language.
In an emergency, the public health professionals stated the best way to reach them with
communication messages would be through a media release. They would then pass messages
along to other health professionals through their own, already established networks, including a
subscriber PHIX system, with alerts sent to subscribers according to their own choice of
medium, and through fax. Both professionals said they would alert the public through local
mainstream and ethnic news media outlets.
In a non-emergency, the public health professionals would prefer to receive messages
through bill inserts, the utility’s CCR, or postings on the Web site.
Medical Professionals
Generally, the medical professionals said the fact sheets were good tools, concise, well
written, factual, and comprehensive. Specific comments included:
•
•

The fact sheets encapsulated all the information needed to understand the health risks
to patients, preventive actions to take, and where to find more information.
Fact sheets would be useful in emergency rooms.
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•

Utilities should share drinking water contaminant information with local infection
control groups, such as local chapters of the Association for Professionals in Infection
Control and Epidemiology (APIC), and with hospital safety officers.

Changes that medical professionals recommended included:
•
•
•

•
•

•
•

Reduce the reading level. It was too high for many patients (low income, elderly, low
education levels).
Reduce the amount of information, as it was too much for the common reader. For
example, the reader might not need to know about parts per billion (ppb).
Parts per billion defined as an expression of time is inaccurate. It would be more
accurate to express ppb as a concentration or dilution, such as drops per gallons or
trillion gallons or some measure people are familiar with.
More elaborate, colorful graphics, such as pictures, would help to discern the different fact
sheets for different contaminants. For example, print each fact sheet in a different color.
Utilities should provide healthcare professionals with information about the likelihood
that a substance would be a problem. For example, how likely is a person to be exposed
to anthrax, lead, or endocrine disruptors?
One respondent wanted to know if the risk was related to location.
Materials such as these would come from the hospital’s contacts with the local public
health agency and not directly from the water department.

OUTCOMES
Based upon key findings in the feedback from the beta testing, the project team made
revisions to the draft Risk Communication Strategy and Tools: Guidelines for Communicating
about Drinking Water Contaminants. Those revisions included:
•
•
•
•
•

Reducing the language comprehension level as low as possible without losing
technical and scientific accuracy;
Editing fact sheets, public notifications, and media releases to reduce the amount of
text, again only where technical and scientific accuracy were not compromised;
Replacing or explaining terms that confused end users, such as “tap water;”
Adding space on the materials for insertion of a utility’s logo; and
Creating a media advisory template and example for use with broadcast media.

The project team consulted with Water Research Foundation staff to determine the final
format for the tools. The project team recommended that the format for the guidelines and tools
be in a non-standard report format, specifically a spiral-bound notebook with replicable
templates of the tools. The tools were placed on a CD-ROM attached to the back of the guide for
electronic download and reproduction. The tools were designed in both Microsoft Word and
portable document format (PDF) for ease in downloading from the disk by different types of
computers and programs.
The guidelines and tools were based on communication industry standards to help a water
utility develop a broad approach that can be applied to all drinking water contamination events.
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CHAPTER 5: APPLICABILITY OF RESEARCH TO THE DRINKING
WATER INDUSTRY
“It is fundamentally necessary to change our thinking – to think of disaster as not
special.”
– Dr. Lee Clarke, specialist in Disaster Studies, Rutgers University, and advisory to the
Department of Homeland Security (Mobley 2003)
Research for this project shows that disasters are not special, or even unexpected events.
They occur daily in communities throughout North America and, as a result, are a reality that
calls every vital infrastructure – including drinking water – to prepare for the worst. Before and
after 9/11 and the anthrax attacks that followed, drinking water utilities have recorded scores of
incidents around water contamination from accidents, vandalism, hoaxes, and plots to outright
attacks (Welter 2003). This Water Research Foundation project provides the drinking water
industry with clear, easily understood, actionable information and direction for contaminant risk
and crisis communication and the potential connection to public health partners that the industry
will need to be credible leaders in reaching the public and motivating appropriate response.
RISK COMMUNICATION STRATEGY GUIDELINES AND TOOLS
A water utility’s best response to contaminant risk is readiness, and utilities are
increasingly ready to treat a variety of naturally occurring, manufactured, or terrorist
contaminants. Just as identified and contaminants of emerging concern represent an ongoing
treatment issue, contaminants also represent a public relations issue. In that arena, utilities are
much less in control. Few utilities have risk and crisis communication strategies and
implementation plans in place and have tested, exercised, and updated them to represent real
preparedness. In fact, according to a 2005 survey of water utility managers (Awwa Research
Foundation Project 2955), 69% of those surveyed had no formal communication plan at all
(Mobley et al. 2006).
Because a water utility must be prepared to address so many different types of potential
contaminants (e.g., those regulated, those on the contaminant candidate list, contaminants of
emerging concern, people from disinfection byproducts); so many different individual health
factors (e.g., elderly, immunocompromised individuals, cancer patients, children, pregnant
women); so many different audiences (e.g., media, government officials, rate payers, people who
are disabled, those who don’t understand English); and so many different types of water sources,
treatments, geographical factors, and utility sizes, a one-size-fits-all approach to communicating
risk information around even 12 contaminants would be impossible. Moreover, many water
utilities will not have the resources to invest in extensive education and dialogue efforts to meet
the needs of several demographic groups. The only way to protect against the risk and possible
crises in contaminant communication is to put in place a risk and crisis communication process
built around a sample of contaminants, with potential application to others that may emerge. The
process developed for this project has value industry-wide because it uses key contaminants as
content, but also builds strategies and implementation activities that can be customized where
needed to serve a water utility’s needs.
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The project team focused on the development of an overall risk communication process
strategy and specific contaminant risk communication tools that can meet the needs of the many
utilities operating with little or no communication support. Those with more sophisticated
staffing and planning will find the process strategy and tools to be a useful checklist and guide to
exercising and monitoring their plans. The guidelines and tools also fit well with a water utility’s
emergency planning by providing easy-to-use, step-by-step activities for backup personnel to
follow when the manager or communication staff are unavailable. These foundational risk and
crisis communication guidelines with core materials addressing 12 contaminants or contaminant
classes are the kind of “preparedness kit” any utility could use.
How the Tools Can Be Used
This “kit” contains research- and experience-based strategies, activities (tools), and
answers to some essential questions for any utility and encourages a platform for customizing a
risk and crisis communication plan for its specific needs. The guidelines create a framework for
water utility management to determine the following:
•
•
•
•
•
•
•
•
•

How to make risk/crisis communication a basic value in their service approach
How the need for urgent communication fits into their overall planning
How to prepare internally for risk-related and crisis situations
How to build working relationships with consumers through risk communication
activities
How to identify audiences and how contaminant risk relates to each
How to educate and manage the media on contaminant issues
The body of knowledge and set of instructions that must be in place internally around
contaminants
How pervasive readiness can be achieved
Which community partners are needed to be timely, effective, and credible in
reaching all the utility’s stakeholders

Building Collaborations
A further – and essential – value of this project to the water utility industry is the initial
interface and potential partnerships with public health. Interviews with local and national level
public health professionals indicated limited interaction with the drinking water industry or the
local drinking water utility.
The team conducted a workshop with the NACCHO Environmental Health Committee to
address partnerships between water utilities and public health, including barriers, relationships,
lessons learned during drinking water contamination events, communication approaches and
activities, and public health’s expectation of its partnerships with water utilities. As the potential
for comprehensive partnership building is limited by this project’s scope and budget, a portion of
the workshop included the identification of long-term partnership potential. All participants
agreed that working on an initiative together and allowing a partnership to emerge from the work
was more desirable than activities or meetings spent “planning” toward partnership. Committee
members proposed two topic areas for which the drinking water industry and the public health
sector should begin to develop a proactive and collaborative approach to addressing. The two
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topic areas were pharmaceutical byproducts as a drinking water contaminant risk and emergency
preparedness.
Partnership with public health can provide utilities with a pre-existing means of getting the
word out to help members of communities prepare and protect themselves during a drinking water
crisis. Other industries are currently pursuing similar partnerships and seeing successful results.
Additional efforts that could assist water utilities in applying the research results and
products might include technology transfer conferences with an emphasis on risk
communication strategies around drinking water contamination.
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CHAPTER 6: SIGNIFICANT FINDINGS
LESSONS LEARNED RELEVANT TO DRINKING WATER UTILITIES
•
•
•

•
•

•

•
•

•
•
•

The guidelines and tools provide drinking water utilities with well thought out
planning to help prepare for the risk of a contamination event.
Risk communication must address acceptable exposure levels to chemicals and
microorganisms.
Communication of statistical probability, and thus risk, requires forethought to create
comparisons that allow the public to comprehend both the risk of the substance itself
and the various courses of action available.
Drinking water quality reports and CCRs are a major communication tool for
dispersing widespread messages.
Printed materials are not an adequate risk communication strategy on their own, since
risk communication is an interactive process. Materials must be part of a global
communication strategy in an organization.
Many agencies rely more and more on their Web site to communicate with their
customers and stakeholders; however, people who are economically disadvantaged
and many elderly people do not have access to e-mail or the Internet, either by choice
or affordability. A 2007 study found that 31 million households in the United States
did not have Internet access. Of these, 6.8 million said they could not afford a
computer or the cost of Internet service (Reuters 2007). Further, some emergencies
render the Internet unavailable.
Many remote rural areas may not have reliable access to electronic communications.
Water utilities use the following resources to help communicate with customers and
the general public: Water Quality Complaint Investigator’s Field Guide and the
Public Notification Handbook (Lauer 2004 and EPA 2007c).
Effective utility managers are proactive and oriented to be involved with other
disciplines.
Drinking water utilities need to be at the table for community emergency/disaster
management planning.
The fact sheets tools would be useful to emergency rooms and hospital public safety staff.

LESSONS LEARNED FROM PUBLIC HEALTH RESEARCH
•
•
•
•
•
•

The community benefits from strong working relationships between public health and
the water utility.
A majority of contact between public health and their local water utilities occurs after
problems arise.
Utilities and public health agencies need to plan to issue joint informational materials
rather than issuing their own.
Materials must be able to withstand medical and scientific scrutiny.
Most people want health information from their healthcare providers.
Drinking water standards are set to “healthy” adults. This creates an information gap
for clinicians in understanding risk to sensitive populations.
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•
•

•

•
•

•
•

•

Boil water orders or other directions must be geographically defined, e.g., Zip codes
and/or cross streets, because many people do not know their water supplier by name.
Public health personnel want to be notified as soon as a drinking water contamination
is suspected. This is especially true for those who must assemble experts to assist
with confirmation of an exposure.
Public health takes the approach of, “I’ll tell you what I know – even if the
information is not complete.” They perceive water utilities as taking the approach,
“I’ll tell you when I know for sure.”
Without a relationship with drinking water utilities, public health professionals will
not be able to answer questions from consumers.
In a model partnership, water utility and public health staff will plan together and
support each other’s grant-seeking efforts. For example, in Louisville, Ky., where the
water company is owned by the city, public health and water professionals meet bimonthly, alternating hosting. They set an agenda and discuss topics such as grants,
communicable diseases, school drinking water testing, and state regulations. As
another example, in Massachusetts water utilities and public health work together on
pre-recorded key messages that can be disseminated by phone or e-mail.
When a contamination is suspected, water utility personnel must notify public health.
Utilities should be willing to handle resolution of a contamination incident and allow
local or state public health officials to handle public communication. (This is a lesson
learned from an actual drinking water contamination event.)
To engage drinking utilities around public health issues, public health practitioners
need to show utilities, “What’s in it for me?” (WIIFM).
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CHAPTER 7: RECOMMENDATIONS
OBJECTIVE 1
Develop a coordinated risk communication strategy to guide the industry and individual
utilities to develop more consistent and effective contaminant messages. This will allow the
utilities to respond in a credible, expeditious manner.
Outcome
Drinking water utility executives and communicators confirmed that the tools and
strategy guidelines developed for this Project 4001 met their needs, and that they would want and
use the materials. They agreed the tools and strategies were actionable, adaptable, accurate,
accessible, simply written, credible, easy to use, and accurate for various populations,
contaminants, and treatments.
OBJECTIVE 2
Provide a resource to utilities that can be immediately used to improve public and local
health agency outreach by developing a set of risk communication tools around 10 to 15 priority
contaminants of potential concern to water utilities nationwide.
Outcome
The Risk Communication Strategy and Tools: Guidelines for Communicating about
Drinking Water Contaminants is a readily accessible resource for water utilities to use in
reaching general and special audiences. The tools are available in formats that can be copied or
easily downloaded and can be adapted to various contaminants, different audiences, and various
treatment processes. Drinking water representatives agreed the tools were a good starting point
for building relationships with the public health agencies.
OBJECTIVE 3
Strengthen the working relationship between participating local water utilities and public
health entities through project tasks and activities that can help the industry deepen its public
health roots and increase the potential for future partnership activities.
Outcome
The project team established the foundation for a working relationship with a national
public health organization, NACCHO. The drinking water industry can work with NACCHO to
develop a model for drinking water and public health partnership around such issues as
emergency response preparedness and pharmaceuticals in drinking water supplies. In addition,
the guidelines and tools give drinking water utilities information they can give to public health
agencies about how to recognize and manage public health issues surrounding drinking water
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contamination. Both drinking water and public health representatives who participated in this
project reported increased awareness of the different perspectives between the two fields, the
roles each plays in managing the risk of drinking water contamination, and opportunities that can
benefit their communities by working together.
FUTURE RESEARCH
1. The drinking water industry can work with NACCHO to develop a model for
drinking water and public health partnership around such issues as emergency
preparedness and pharmaceuticals in drinking water supplies. This will build on the
groundwork initiated in the research for this report. A national research project
involving both Water Research Foundation and NACCHO would foster the critical
link between drinking water utilities and public health professionals.
2. Water Research Foundation or AWWA might consider a feasibility study on the need
to provide, at a reasonable cost, language translation assistance for small to mid-sized
drinking water utilities. The demographics of the United States are changing
dramatically with sharp increases in populations who have limited or no English
language speaking or reading skills. For example, the U.S. Census Bureau estimates
that the Hispanic population will contribute to 39% of the population growth from
2000 to 2010 and, by the years 2030 to 2050, Hispanics will account for 60% of the
total U.S. population (Day 2007). Many utilities do not know how to access language
translation services to accurately communicate the specialized terms about drinking
water contaminants (or other public impact issues, such as water conservation), nor
do they have the funds or other resources to provide such translation.
3. Intentional contamination of drinking water supplies is the highest water security
priority for the USEPA and the water industry. Because contamination of drinking
water is possible, the threat of contamination is probable, and the risk is high, water
utilities of all sizes must be encouraged to participate in joint planning with federal,
state, and local agencies involved in drinking water emergency response (Texas
Engineering Extension Service 2004).
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APPENDIX A: LITERATURE REVIEW SUMMARY REPORT
EXECUTIVE SUMMARY
Overview
This report of literature review findings represents the basis for a project to assist water
utilities with their communication practices around drinking water contamination. The goals of
the project are to:
1. Develop a coordinated risk communication process strategy that will guide the
industry and individual utilities in developing more consistent and effective
contaminant messages to allow utilities to respond in a credible, expeditious, and
effective manner
2. Provide a resource to utilities that can be immediately used to improve public and
local health agency outreach by developing a set of risk communication tools around
10 to 15 priority contaminants of potential concern to water utilities nationwide
3. Strengthen the working relationship between participating local water utilities and
public health entities through project tasks and activities that can help the industry
deepen its public health roots and increase the potential for future partnership
activities
Though drinking water treatment technologies successfully remove many chemicals and
substances from drinking water supplies, drinking water utilities are just beginning to address
how to communicate with stakeholders inside and outside their operations about contaminants
that threaten their product and their customers. This is particularly true of contaminants that have
been tagged as “emerging concerns” and those that are a direct result of the drinking water
treatment process itself. Water Research Foundation Project 4001 partners, City of Durham
Department of Water Management; City of Portland, Oregon Bureau of Water Works;
Philadelphia Water Department and Water Revenue Bureau; Water District Number 1 of
Johnson County; The Water Works and Sewer Board of the City of Anniston; Project Advisory
Committee; and initial project research findings assisted the research team to prioritize the
following contaminants for in-depth project research:
•
•
•
•
•
•
•
•
•
•
•

Algal toxins (as a class)
Atrazine
B. anthracis (representing a class of deliberate contaminants)
Cryptosporidium
Disinfection byproducts (with NDMA and THMs as examples)
E. coli
Endocrine disruptors (as a class)
Lead
MTBE
Perchlorate
Pharmaceuticals (as a class)
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Communication with the public is crucial to the success of many industries, and it is
becoming increasingly more important in the drinking water industry during a time when the
public is concerned about drinking water contamination, both intentional and unintentional.
Little research exists on the health effects of some contaminants of emerging concern, and the
lack of accurate, scientific information makes communication to the public about these
contaminants particularly challenging for the drinking water industry.
For this project, the following definition by the USGS guided the research: “Emerging
contaminants can be broadly defined as any synthetic or naturally occurring chemical or any
microorganism that is not commonly monitored in the environment, but has the potential to enter
the environment and cause known or suspected adverse ecological and/or human health effects.
In some cases, release of emerging chemical or microbial contaminants to the environment has
likely occurred for a long time, but may not have been recognized until new detection methods
were developed. In other cases, synthesis of new chemicals or changes in use or disposal of
existing chemicals can create new sources of emerging contaminants” (USGS 2008).
The purpose of the literature review was to investigate and document risk communication
practices in the public health sector as well as credible and effective tools already being used to
communicate risks of the identified contaminants. The research team conducted a qualitative
examination of fact sheets, brochures, Web sites, and reports surrounding the priority
contaminants produced by organizations including the U.S. Environmental Protection Agency
(USEPA); Centers for Disease Control and Prevention (CDC); American Water Works
Association (AWWA); state, county, and municipal public health agencies; and public and
private water utilities. The research team also conducted an analysis of risk communication
practices in the water industry and other related industries, specifically health, energy, military,
and transportation.
Key Findings
•

•

•
•
•
•

Available fact sheets and communication materials fail to target important segments
of the population. Although children under five, the elderly, pregnant women, and
immunocompromised persons have the greatest health risk from exposure to the
prioritized contaminants, no fact sheets addressed specific risks to these groups. Most
materials were only available in English, which created a communication barrier for
non-English speaking portions of the population.
While there are hundreds of fact sheets available on the priority contaminants, few are
comprehensive. Most water utility fact sheets offer basic information about the
contaminants, are more technical than practical, and refer those who want to know
more to other sources, such as a utility’s consumer confidence report.
Customer service representatives are not made available to answer questions
pertaining to the specific contaminants.
Most of the communications materials come from national and state public health
agencies, rather than the drinking water industry and local utilities.
Fact sheets often contained scientific jargon that might prove too complicated for the
public to understand.
Limited documentation is available about successful communication strategies
involving the priority contaminants.
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•

•
•

Although communication strategies and tools were found in the drinking water
industry, there were no step-by-step processes for distribution and implementation of
the tools or risk communication processes for drinking water contamination events.
Available information indicated that the health effects of several of the priority
contaminants are unknown at this time.
Review of risk communication procedures developed by AWWA and Water Research
Foundation and other related industries revealed that they agree on several essential
steps to develop a successful emergency communication process strategy, including:
 Build and maintain relationships with the stakeholders and other agencies
within the community;
 Prepare and organize prior to an emergency situation;
 Identify staff roles and responsibilities that will be operational during a crisis;
 Locate vulnerable populations within the community and address their
specific communication needs;
 Create communication templates that can be easily transferred between
multiple scenarios;
 Develop alternative plans for message dissemination in case traditional
methods are unavailable; and
 Work closely with the media during an emergency situation.
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PRIORITY CONTAMINANTS
Algal Toxins
Background
Algal blooms, scientifically known as cyanobacteria, are microscopic bacteria that occur
naturally in ponds, streams, and lakes. Ordinarily the bacteria are undetectable, but in warm,
sunny environments they multiply and form visible colonies. Algal blooms can occur any time in
the right conditions, usually late summer or early fall, and can grow to be several inches thick.
Varying in appearance and consistency, blooms are often blue, green, brown, or red in color.
They have a very distinct odor, often described as smelling like freshly mowed grass.
Algal blooms become a big concern when they invade fresh water sources, such as
drinking water reservoirs. Detectable signs of algal blooms in drinking water include musty smells
and tastes. These signs should be reported to the local water utility if detected (CDC 2007a).
Potential Risk
Most forms of algae, including some forms of blue-green algae, pose no threat to humans
and animals, however certain strains generate toxins. These toxins are some of the most powerful
natural poisons in existence, and there are no known antidotes. People and animals can become
gravely ill and even die from exposure to harmful blue-green algal toxins.
Symptoms of harmful blue-green algal bloom exposure include rash, hives, blisters,
watery eyes, runny nose, sore throat, gastroenteritis, nervous system problems, nausea, diarrhea,
vomiting, and kidney and liver failure (Health Canada 2005). Little information is available
about risks associated with long-term exposure to harmful blue-green algal toxins, however,
some researchers believe it can lead to an increased risk of liver cancer (New York State
Department of Health 2005).
To control taste and odor, most water utilities go to great lengths to keep blue-green algae
from growing in their surface water supplies. There are no drinking water standards for blue-green
algae, but algal toxins are on the USEPA’s Drinking Water Contaminant Candidate List, which is
used to set priorities for research that would determine the need for regulation. In order to prevent
exposure to toxic algae, water from untreated surface sources should not be used for cooking or
drinking. Drinking water that is discolored or has a musty odor should be reported. Algae can be
removed from drinking water through filtrations and activated carbon, and potassium
permanganate will remove any lingering odor or taste (North Carolina Public Health 2006).
Example of Communication Practice
Many residents of California’s Humboldt and Mendocino counties walk their pets along
South Fork Eel River, occasionally letting them take a swim on hot, sunny days. Concerns began
to rise as several dogs died after swimming in the river. Between 2001 and 2005, nine dogs died
from the toxic effects of blue-green algae.
Once officials determined blue-green algae to be the cause of the animals’ sudden deaths,
the local and state health and human services departments were quick to respond. They issued
press releases to media outlets throughout the area warning about the risk of exposure to blue-
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green algae. They suggested guidelines for water use, including not allowing pets to swim or
drink river water infested with algae; avoiding ingesting, swimming in, or handling water with
algae present; and keeping children away from algae, as they are more susceptible to its effects
(Humboldt County Health & Human Services Department 2008).
The USEPA and the California State Water Resources Control Board (which regulates
recreational water) conducted an information workshop on blue-green algae in 2005 to give the
public an opportunity to learn more about a blue-green algae bloom in the Klamath Basin, to
hear from experts on cyanobacteria, and to learn more about blue-green algae issues in
California. In addition, the California State Water Resources Control Board Web site includes
recent guidance on blue-green algae and a link to the California Department of Public Health,
which regulates drinking water.
The Water Board Web site now offers an opportunity for the public to subscribe to a
blue-green algae e-mail list to receive updates on the topic (California State Water Resources
Control Board 2005).
Promising Practices
•
•
•

Blue Green Algae: A Guide – The Cooperative Research Centre for Water Quality
and Treatment
Blue Green Algae Fact Sheet – Oklahoma Department of Environmental Quality
Facts About Cyanobacteria and Cyanobacterial Harmful Algal Blooms – Centers for
Disease Control and Prevention

©2010 Water Research Foundation and Drinking Water Inspectorate. ALL RIGHTS RESERVED.

44 | Contaminant Risk Management Communication Strategy and Tools

Anthrax
Background
Anthrax is a spore-forming bacterium scientifically named Bacillus anthracis. Known as
a highly lethal infectious disease to humans and hoofed animals, anthrax is exceptionally durable
lasting in soil for decades. The bacteria can also resist long periods of drought, UV light, gamma
radiation, bleach, and exposure to extreme heat or cold. The fact that it is colorless, odorless, and
has a lengthy incubation period in the body makes it difficult to detect (Anthrax Vaccine
Immunization Program [AVIP] 2007). Furthermore, there is no official screening that will
indicate a human infection (CDC 2006c). Anthrax is diagnosed by isolating B. anthracis from
the blood, skin, lesions, or respiratory secretion or by measuring specific antibodies in the blood
(CDC 2002). Anthrax can also withstand standard disinfection methods for drinking water
(WaterWebster 2006).
The largest human outbreak of anthrax occurred in 1979 in the USSR when a military
facility accidentally released aerosolized anthrax into the air. The spores spread with the wind and
infected 77 people. In 2001, only months after 9/11, anthrax in the form of a white powder was
sent through the mail to several states. Five people died out of 22 people who were exposed (AVIP
2007). Since then, several organizations, including the CDC, Food and Drug Administration
(FDA), and AVIP have been working to raise awareness and educate the public about this deadly
bacteria and possible forms of prevention and treatment, including the anthrax vaccine.
Potential Risk
The CDC has categorized anthrax as a Class A, or high priority, agent that poses a risk to
national security. It poses the greatest possible threat for a bad effect on public health; may spread
across a large area or need public awareness, and requires planning to protect the public’s health.
Anthrax can be used as a biological weapon, as in 2001 when anthrax in the form of a white
powder was sent through the mail. Exposure to anthrax can be deadly if not treated (CDC 2008c).
There are three primary methods of exposure: cutaneous (skin contact), gastrointestinal
(ingestion), and pulmonary (inhalation). Common treatment for all forms of anthrax is a 60-day
antibiotic regimen. Common antibiotics include penicillin, erythromycin, tetracycline, and
chloramphenicol (San Francisco Public Utilities Commission 2006). A quick diagnosis and
treatment process aid recovery. A patient’s age, sex, medical history, and allergies will determine
which antibiotic is prescribed. The risk of spreading anthrax from person-to-person is rare, but
standard hygiene should be observed if an individual is around someone who is contaminated.
Example of Communication Practice
Although intentional anthrax contamination of drinking water supplies in the U.S. has not
been reported, federal officials perceive the risk to be great (CDC 2008a). Therefore, effectively
communicating the risks to the public is important. While reporting on the 2001 anthrax outbreak
showed some successful communication, it also highlighted flaws that need to be addressed.
In a U.S. General Accounting Office (USGAO) report to Congress, communication
between public health agencies and first responders, including law enforcement, emergency
management, and hazardous materials units was considered effective during the anthrax
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outbreaks, largely because communication procedures were in place before the events occurred.
These agencies used regularly scheduled conference calls to keep information flowing between
them. Conference calls were also used to raise concerns and ask questions of each other to ensure
the best possible response.
Though the communication at local and state health departments using fax machines,
landline telephones, and the Internet was successful, many employees reported there was no
backup system in the event of a power outage. In addition, public health workers reported they
did not have cellular phones or laptop computers that would allow them to continue work if their
buildings had to be evacuated.
Due to the fatality rate of anthrax exposure, doctors were extremely concerned about
missing a diagnosis and wanted information from the public health departments about symptoms
and treatments. Relationships between the two groups did not exist before the outbreak, and, as a
result, communication was often ineffective. Health departments reported difficulty in reaching
physicians. Some agencies faxed information to hospitals and doctors, which was effective in
reaching many people, but did not allow for two-way communication. Other agencies attempted
to use e-mail, but many physicians did not have e-mail or Web access in their offices. Many
agencies tried to disseminate information by telephone but realized during the outbreak that
many of the phone rosters were out-of-date. Health departments were unable to determine one
method that would reach all physicians in a timely manner.
Public health officials realized that the media was a crucial link between themselves and
the public during the outbreak. They conducted regular press conferences, made officials
available for media interviews, and produced informational materials to keep the media abreast
of the situation. Most public health representatives reported that media outlets were successful in
publicizing information, such as hotlines, symptoms of exposure, and where to seek treatment.
However, the media also caused unnecessary panic. In one case, the media reported that nasal
swabbing was the test for anthrax. As a result many people sought unwarranted testing, tying up
physicians and laboratories that could have helped elsewhere (USGAO 2003).
Some steps have been taken to remedy the problems that occurred, including identifying
steps to take during a waterborne outbreak of the bacteria.
Promising Practices
•
•
•
•

Anthrax Fact Sheet and Common Questions – Public Health Department of Seattle
and King County
Anthrax: What You Need To Know – Centers for Disease Control and Prevention
Fact Sheet on Anthrax – New York State Department of Health
Response Protocol Toolbox: Planning for and Responding to Drinking Water
Contamination Threats and Incidents – U.S. Environmental Protection Agency
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Atrazine
Background
Atrazine is the most widely used herbicide in the world. It was banned from the European
Union in 2004, but U.S. scientific research shows that the chemical is safe for agricultural use on
crops, including corn, sorghum, sugarcane, turf grass sod, asparagus, and pineapple. In the
1960s, farmers, specifically those in the Midwest, began using atrazine to control broadleaf and
grassy weeds. Many farmers choose to use atrazine on their crops because of its rather low cost
at $5 per acre. In fact, over 80% of corn crops in the Midwest are routinely sprayed with atrazine
(Purdue University Extension 2006). In 1990, the U.S. Environmental Protection Agency
(USEPA) classified atrazine as a Restricted Use Pesticide (RUP) because of potential adverse
health effects. This classification restricted the frequency of application for agricultural and
industrial uses. It also limited the sale and use of atrazine to certified applicators who must
maintain a strict record-keeping process, including the product used, location, timeframe, and
application approval number (Beyond Pesticides 2003).
The USEPA’s Office of Pesticide Programs initiated an intensive monitoring program to look
for atrazine residues in about 150 community water systems, located primarily in the Midwest, that
appear to be the most vulnerable to atrazine contamination. (For updated information about the
Peticide
Program’s
Monitoring
in
Community
Water
Systems,
go
to
http://www.epa.gov/pesticides/reregistration/atrazine/atrazine_update.htm#cws). Results from 20032007 are posted on the Regulations.gov site (http://www.regulations.gov/search/Regs/home.html).
Other updated information about atrazine can be found at the USEPA Web site
(http://www.epa.gov/peticides/registration/atrazine) (USEPA 2009a).
Because atrazine application coincides with spring rains, runoff into drinking water
sources has become a major concern. Once atrazine enters a water source it is slow to break
down, allowing it to remain in the environment for long periods of time (Purdue University
Extension 2006). The USEPA reports atrazine is the second-most commonly used pesticide in
the United States. In an effort to reduce instances of atrazine in drinking water, in 1993 the
USEPA banned non-agricultural uses completely and required buffer zones around surface water
near application sites. The USEPA also set a maximum contaminant level (MCL) of 3 parts per
billion (ppb) for atrazine and other chlorinated triazine pesticides.
Potential Risk
In October 2009, the USEPA launched a comprehensive evaluation of atrazine to
determine its effects on humans. The evaluation will help the USEPA determine if the current
risk assessment of the pesticide needs to be revised and whether new restrictions are necessary to
better protect public health. In 2006, the USEPA completed an updated risk assessment that led
the agency to conclude, “There is a reasonable certainty that no harm will result to the general
U.S. population, infants, children, or other major identifiable subgroups of consumers from
aggregate exposure (from food, drinking water, and non-occupational sources) to cumulative
residues of atrazine…” (USEPA 2006f).
Although the Cancer Assessment Review Committee (CARC) classified atrazine as
unlikely to be a human carcinogen, studies have shown other adverse health effects. Acute
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exposure to levels of atrazine above the MCL can cause skin and eye irritation; fatigue; nausea;
congestion of the heart, lungs, and kidneys; low blood pressure; muscle spasms; weight loss; and
degeneration of the adrenal glands. Studies of long-term exposure to high levels of atrazine show
harmful side effects, including skin allergies, cardiovascular damage, retinal and muscle
degeneration, damage to the nervous system, and mammary tumors (USEPA 2006d).
Researchers have conducted numerous studies on the effects of atrazine in animals. One
particular study tested the effects of a daily oral dosage of atrazine for six months. Animals
exhibited symptoms such as respiratory distress, paralyzed limbs, stunted growth, and structural
and chemical changes in various organs, including the brain, heart, and endocrine organs. Dogs
in another study showed increased heart and liver weight, lowered blood cell counts, and tremors
after daily doses of atrazine. While some scientists believe these side effects can be translated
into possible human side effects, others believe that biological differences between humans and
the types of animals used make these outcomes unlikely (Beyond Pesticides 2003).
Example of Communication Practice
Specific communication practices regarding atrazine vary from official government
sources, such as fact sheets and frequently asked questions developed by the USEPA (USEPA
2008d) and the Agency for Toxic Substances and Disease Registry (ATSDR 2003); to domestic
and international advocacy and special interest groups that have issued public statements
regarding the environmental and human health risks from atrazine use. These have appeared in
print and electronic media, including videos on YouTube. While most of the groups have a bias
against atrazine use, their materials offer insight into possible customer questions and media
interest. Because atrazine is considered a water contaminant of ongoing concern, particularly for
groundwater sources, water utilities need to be familiar with these matters and be prepared to
address them.
Promising Practices
• ToxFAQsTM for Atrazine – Agency for Toxic Substances and Disease Registry
• ChemicalWATCH Fact Sheet: Atrazine – Beyond Pesticides
• Consumer Factsheet on: Atrazine – U.S. Environmental Protection Agency
• Atrazine Science Reevaluation: Potential Health Impacts – USEPA 2009a*
(*Note: Literature about atrazine was originally collected in 2007 and updated in 2010. )

©2010 Water Research Foundation and Drinking Water Inspectorate. ALL RIGHTS RESERVED.

48 | Contaminant Risk Management Communication Strategy and Tools

Cryptosporidium
Background
Cryptosporidium is a parasite that lives in the intestines of humans and animals. It is
commonly found in lakes and rivers, usually when the water is contaminated with sewage and
animal waste (USEPA, 1999). The parasite is protected by an outer shell called an oocyst. In the
intestinal tract, the parasite can cause infection. The oocysts are passed through the stool of
infected people and animals. When ingested, the oocysts can infect others (CDC 2004a).
Cryptosporidium can be found in drinking water sources that are contaminated with
human or animal feces. The hard outer shell that allows the oocysts to survive in the environment
for extended periods of time also makes them resistant to standard chlorine treatment processes.
Consumption of only a few oocysts can cause infection in humans. To prevent illness people
should avoid drinking from untreated streams, lakes, and rivers. Outbreaks have also occurred at
water parks. Those concerned about the safety of their drinking water should boil it for one
minute to inactivate any oocysts present (New York City Department of Health and Mental
Hygiene 2006).
Potential Risk
Cryptosporidiosis is the illness caused by the parasite. Originally, Cryptosporidium was
thought to be a disease that only infected animals. However, the first Cryptosporidiosis case was
discovered in a human in 1976, and instances of the illness began to rise in the early 1980s
(AIDS Treatment Data Network 2006).
All surface water systems (or ground water under the direct influence of surface water,
e.g., Karst aquifer) are subject to contamination in their source water by Cryptosporidium or
other parasites, such as Giardia Lamblia. These drinking water utilities are required to provide a
basic level of treatment, typically filtration and disinfection to remove and treat disease-causing
organisms. Although not required to monitor routinely for Cryptosporidium or any other
pathogen, most surface water sytems are required to monitor for Cryptosporidium during a 12-24
month period to establish the level of Cryptosporidium in their source water. Source water
Cryptosporidium levels are used to establilsh the required level of treatment to the system. A few
utilities monitor for Cryptosporidium in their source water on a routine basis, e.g., New York
City, but this is the exception rather than the rule. Cryptosporidium in raw water sources does not
in itself indicate a risk to customers of drinking water utilities. The risk occurs when a treatment
process breaks down and creates the potential for the parasite to enter the finished drinking water
supply. However, Cryptosporidium is very resistant to disinfection, and even a well-operated
water treatment system cannot ensure that drinking water will be completely free of this parasite.
People who are immunocompromised are likely to have more severe and longer-lasting
symptoms than healthy individuals. The EPA and CDC have issued guidance for severely
immunocompromised persons. Boiling water is the most effective way to kill Cryptosporidium.
In place of boiling, Cryptosporidium can be removed form drinking water by using a point-ofuse filter devise approved under the NSF International Standard 53 for Cyst Removal. The EPA
and CDC guidance also provides cautionary advice and helpful suggestions on the choice of
bottled water. (http://www.epa.gov/safewater/consumer/pdf/crypto.pdf )
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Symptoms of Cryptosporidium infection usually appear two to ten days after exposure
and can include watery diarrhea, abdominal cramping, nausea, vomiting, loss of appetite, fever,
headache, weight loss, and dehydration. Symptoms typically last one to two weeks. Some people
who are infected have no symptoms, while others have severe symptoms. Symptoms can come in
cycles where one may feel better for a few days and then feel worse again. Young children,
pregnant women, and immunocompromised persons are prone to severe and lengthy symptoms
(CDC 2004a).
Diagnosis can only be made through laboratory analysis of fecal sample or intestinal
biopsy. Most laboratories do not regularly screen for Cryptosporidium. Physicians must request
this test (Public Health Department of Seattle and King County 2003). The U.S. Food and Drug
Administration approved nitazoxanide (NTZ) for the treatment of Cryptosporidiosis infection in
people with healthy immune systems, but as of 2006, no drugs have proven consistently effective
in getting rid of the infection among immunocompromised individuals (AIDS Treatment Data
Network 2006).
Example of Communication Practice
The largest waterborne disease outbreak in United States history occurred during the
spring of 1993 when one of two water treatment facilities in Milwaukee, Wis., became
contaminated with Cryptosporidium. The Howard Avenue Purification Plant on the city’s south
side was shut down after illness in the community was found to be associated with individuals
who consumed drinking water from this plant. As a result, more than 400,000 people became ill
with stomach cramps, diarrhea, dehydration, and fever over the course of two weeks. Between 50
and 100 deaths, primarily elderly and immunocompromised people, were reportedly linked to the
outbreak.
Milwaukee Water Works (MWW) obtains its water from Lake Michigan. Plant records
showed an increase in the turbidity of treated drinking water from the south plant from March 21
through April 5. The Milwaukee Health Department (MHD) received reports from a doctor
citing numerous Cryptosporidiosis cases in his office. On April 7, Wisconsin state health
laboratories identified Cryptosporidium oocyts in human stool samples. That same day, the
mayor issued a boil water order to more the more than 800,000 customers served by MWW
(Water Quality and Health Council 1995).
Though cases of Cryptosporidiosis drastically declined following the boil water order,
this outbreak revealed a lack of coordinated communication between many entities. MWW and
MHD did not have agreed-upon channels for communicating with one another nor with health
care providers in the Milwaukee area. At that time, few people thought an illness on this scale
would be waterborne and emergency or crisis communication was a relatively new field. There
was no official protocol in Milwaukee for emergency communications, pre-determined
communication channels, or clear messages to send to the public.
Since 1993, the City of Milwaukee has taken great measures to ensure another outbreak
like this would not happen again. Representatives from the MHD, State of Wisconsin
Department of Natural Resources, State of Wisconsin Division of Public Health, Milwaukee
Metropolitan Sewage District, and MWW formed the Water Quality Technical Workgroup,
which has become a national model. Together these entities are working to ensure Milwaukee
residents have safe and potable drinking water at all times. To date, the group has developed
response protocols for specific contaminants, set benchmarks for finished drinking water quality,
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conducted studies of watersheds in the area, and responded to treatment plant events that may
pose public health concerns. The workgroup has started work to have water utility response
protocols included in the community-wide emergency operations plan.
Promising Practices
•
•
•
•

Cryptosporidiosis – New York City Department of Health and Mental Hygiene
Cryptosporidium – Minnesota Department of Health
Cryptosporidium Infection – Centers for Disease Control and Prevention
Guidance for People with Severely Weakened Immune Systems – U.S. Environmental
Protection Agency and Centers for Disease Control and Prevention
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Disinfection Byproducts (DBPs) – With THMs and NDMA as Examples
Background
Drinking water disinfection has been a major advancement in both the health and
drinking water industries. For centuries, drinking water was untreated, resulting in many deaths
from such waterborne diseases as typhoid and cholera. “Disinfection was a major factor in
reducing these epidemics” (USEPA 1998). At the same time, the process of disinfecting water
has produced new concerns. This study looked at byproducts formed by different water treatment
methods (chlorine and chloramines disinfection) and focused on trihalomethanes (THMs) and
Nitrosodimethylamine (NDMA), as examples.
Since the mid-1970s when DBPs became a known concern, water utilities have been
reviewing operations to find alternative ways to treat drinking water. In 1998, the Stage 1
Disinfectants and Disinfection Byproducts Rule was the first strategy required by Congress as
part of the 1996 Amendments to the Safe Drinking Water Act. Recently, the Stage 2 DBPR and
Long Term 2 Enhanced Surface Water Treatment Rule (LT2) were developed developed to
strengthen protection against contaminants, such as Cryptosporidium, while reducing potential
health risks of DBPs (USEPA 2009a and Minnesota Department of Health 2005a). The goal of
the Stage 2 DBP Rule is to reduce potential cancer, reproductive, and developmental health risks
from disinfection byproducts. The rule applies to community and non-community water systems
that deliver water treated with a primary or residual disinfectant. Systems will begin first year of
compliance monitoring between 2012 and 2016 (USEPA 2005a).
As a result of the wide use of chlorine in the United States, scientists discovered that
disinfectants react with natural materials in water to create byproducts (USEPA 2005a). Chlorine
combines with the raw organic material found in water and forms THMs and haloacetic acids
(HAAs), which with long-term exposure to levels above 80 ppb can increase the risk of cancer.
Many utilities have switched to chloramines for disinfection to reduce the levels of THMs and
HAAs in their drinking water; however, chloramine disinfection also produces byproducts, such
as NDMA, a contaminant of emerging concern.
NDMA is an unintended byproduct of using chloramines for disinfection of wastewater and
drinking water at treatment plants (USEPA 2008e). It was discovered in 1998 in groundwater near
Northern California (Rancho Cordova). Only a year later it was discovered in southern California
in close proximity to a rocket engine testing facility at concentrations of up to 40,000 parts per
trillion (ppt). NDMA is an organic chemical that mixes in water and is unlikely to biodegrade in
the soil. At room temperature the chemical is an odorless liquid with yellow coloration. Sunlight
has been shown to reduce NDMA levels in the atmosphere (ATSDR 1999).
There are several routes of exposure to NDMA, including consuming certain foods and
beverages, inhaling air contaminated with certain products (e.g., rocket fuel, cigarette smoke, or
pesticides), or by using some cosmetics, toiletries, and cleansers. Testing indicated the presence of
NDMA in some drinking water sources as a chlorine/chloramines disinfection byproduct. However,
a study published in The Journal of Water and Health showed that consumption of drinking water
likely accounted for a small percentage of NDMA exposure (Fristachi and Rice 2007).
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NDMA is listed as a priority pollutant by the USEPA and is on the Department of
Defense Emerging Contaminant Watch List, but no federal standards have been established for
drinking water (USEPA 2008e). However, an action level of 10 ng/L was set in 2002 by the state
of California after discovering NDMA was a byproduct of disinfecting drinking water (San
Francisco Public Utilities Commission 2007).
Potential Risk
Laboratory tests show low-level exposure to disinfection byproducts can produce
spontaneous abortions and stillbirths. Studies conducted on animals showed increased instances
of cancer (USGS 2007). However, normal levels of chlorine in drinking water leaving water
treatments plants is set at or below four parts per million (ppm) – a safe level for ingestion,
according to the USEPA (2000).
Children are the most at risk to the effects of DBPs because they consume more water per
unit of body weight than adults. Pregnant women and people who are elderly or who have
suppressed immune systems are also at increased risk.
Water customers can help protect themselves against the effects of these DBPs by
reading consumer confidence reports released by their water utilities (Vora 2002).
NDMA has an USEPA Integrated Risk Information System (IRIS) classification of B2
because it is an anticipated human carcinogen. While there is no human data, lab testing on
animals has proven that NDMA causes liver damage and tumors to appear in the liver, kidneys,
and lungs. Based on animal test results, acute effects in humans are believed to be liver damage
and low platelet counts with additional symptoms such as nausea, vomiting, headaches, and
depression (USEPA 2007a).
At this time there are blood and urine tests to sample test for exposure to NDMA, but the
test must be done soon after exposure and only few labs have the special equipment needed.
Example of Communication Practice
The Latham Water District serves 76,000 residential customers as well as many
commercial and industrial users in Colonie, a village in upstate New York. During the third
quarter sampling period in 2004, THMs exceeded the MCL of 80 ppb set in the
Disinfection/Disinfection Byproducts Rule as administered by the New York State Health
Department. The Latham Water District mailed a public notice to customers to advise them of
the violation and provide information about THMs.
The notice included the following information:
•
•
•
•
•
•

When the samples were collected (Sept. 1, 2004).
Where they were collected (four sites within the town and village).
The level of exceeded (80 ppb).
The Running Annual Average THM level (84.3 ppb).
The causes of THMs (naturally occurring organic material, such as decomposing tree
leaves, algae, or other aquatic plants).
Factors that affect levels of THMs (organic material in the raw water, pH,
temperature, time, and chlorine residual).
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•
•
•

•
•
•

The cause of the Latham violation (engineer believed summer’s above average rainfall
contributed to the problem by decreasing water demands on the distribution system).
Required Health Effects Language mandated by the EPA.
Information about the safety of the water (health danger not yet determined; customers
did not have to avoid using the water; boiling water not necessary; but further
precautions could be taken, such as boiling water, or using bottled water or filters).
Details about the four tasks the water district was undertaking to come into compliance.
When the district was expected to be in compliance (December 2004).
Phone numbers and Web links for customers with questions or seeking additional
information.

The water district issued a press release Dec. 28, 2004, to announce that samples
collected during the fourth quarter showed the district was below the MCL for THMs.
Promising Practices
•
•
•
•

Drinking Water Disinfection and Disinfection Byproducts – Minnesota Department of
Health, Division of Environmental Health
Fact Sheet: Stage 2 Disinfectants and Disinfection Byproducts Rule – U.S.
Environmental Protection Agency
Studies on Disinfection Byproducts and Drinking Water – U.S. Geological Survey
Emerging Contaminant—N-Nitroso-dimethylamine (NDMA) – U.S. Environmental
Protection Agency
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Escherichia coli
Background
There are hundreds of strains of the bacterium known as Escherichia coli. Most strains
are harmless and co-exist in large numbers with other bacteria in the gut of humans and other
animals. However, some E. coli strains, such as E. coli O157:H7 can cause severe illness. The
first recorded case of illness from E. coli O157:H7 occurred in 1982 after a person ate
contaminated hamburger meat. Since that time, other sources of contamination have been
identified, including sewage-contaminated drinking water (CDC 2006a). E. coli 0517:H7 has
frequently been identified in feces of cows and deer.
E. coli contamination is most likely after heavy rainfall, snowmelt, or when other forms
of precipitation wash the bacteria into rivers and lakes used for drinking water (USEPA 2006a).
E. coli is passed from person to person and from animals to people through loose stools
containing the bacteria as many as two weeks after the illness has resolved.. People can become
infected with E. coli 0517:H7 by drinking ground water that has not been disinfected. Water
utilities that have surface water sources disinfect with chlorine, ultra-violet light and ozone.
The USEPA requires monitoring for the presence of E. coli under the Total Coliform
Rule, but does not regulate any specific strain of E. coli. The presence of E. coli is an indication
that the water has fecal contamination and that it could be contaminated with disease- causing
organisms that are shed in human and animal waste, e.g., Cryptosporidium, Hepatitis A,
Campylobacter and pathogenic strains of E. coli. E. coli 0157 can easily be killed by standard
drinking water disinfection. (USEPA 2009a)
Potential Risk
Reactions to E. coli bacteria vary widely from person to person. Some have no visible
symptoms. Others experience moderate symptoms such as bloody diarrhea, mild fever, and
abdominal cramping. These symptoms typically appear two to four days after ingesting the
bacteria and subside in 5 to 10 days (State of Connecticut Department of Public Health 2005). In
some cases, a more serious illness known as hemolytic uremic syndrome (HUS) occurs. Young
children, the elderly, and immunocompromised persons are most likely to experience this
condition, which causes renal failure, anemia, and blindness. Hospitalization is usually required
to mitigate these symptoms (Public Health of Seattle & King County 2006).
Although most people recover from their illnesses without medication, it is important for
people who experience sudden bloody diarrhea to be tested in order to prevent further outbreaks.
E. coli can be found through examination of a stool sample, but approximately one-third of labs
still do not test for the bacteria. Physicians must ensure they specifically request testing if they
believe E. coli to be present.
Upon diagnosis, infected people should avoid using antibiotics and anti-diarrheal agents.
These medications have not shown an improvement in symptoms resulting from E. coli. Some
instances show they actually increase the risk for kidney complications. Infected people should
only use such medications under the supervision of a physician (CDC 2006a).
To reduce the chances of contracting E. coli, people should thoroughly wash their hands
after changing a child’s diaper, using the toilet, and before handling food. Drinking water should
always be filtered before consumption. Anyone infected with a diarrheal illness should refrain
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from swimming in pools or lakes and from preparing food for others (New Jersey Department of
Health and Senior Services 2007).
Example of Communication Practice
Walkerton was simply a small, rural town in Ontario, Canada, until a water crisis put
them in the national spotlight. In 2000, the town of 5,000 was devastated by an E. coli outbreak
in the municipal drinking water supply that left 2,300 people ill and seven people dead. The
incident, the worst in Canadian history, revealed corruption and deceit in the Public Utilities
Commission (PUC). It is a classic example of how failed communication can lead to tragedy
(Water Quality and Health 2005b).
On May 12, heavy downpours swept cattle manure into the town’s water well,
contaminating it with E. coli. Three days later the PUC collected routine samples from the well.
Reports of E. coli symptoms ranging from bloody diarrhea and vomiting to cramps and fever
began to come in from physicians’ offices around town. When laboratory results from the PUC’s
testing returned indicating E. coli contamination, the commission president failed to report them.
Reports of E. coli illnesses continued to stream in from throughout Walkerton. The
Medical Health Office (MHO) placed repeated calls to the PUC to verify the safety of the
drinking water and were continually reassured. On May 22, the MHO began conducting its own
testing of the drinking water supply and issued a boil water order as an extra precaution. Two
days later, MHO tests verified the presence of E. coli in the town’s well.
After the outbreak was contained, a house-by-house disinfection process began. Each of
the 2,500 customer locations in Walkerton had its pipes scrubbed clean with chlorinated water.
Water was declared safe to drink on November 16, but the boil water order was not lifted until
December 5.
The Ontario Provincial Police launched an investigation after a handful of residents filed
a class-action lawsuit, citing negligence by the PUC. A settlement was reached in March of 2001
that provided each person affected by the outbreak at least $2,000 (CTV.ca 2004).
Justice Dennis O’Connor also launched a public inquiry into the Walkerton case.
Testimony from several current and former officials revealed the corrupt nature of the PUC.
O’Connor delivered a final verdict declaring the incident could have been prevented. He blamed
the tragedy on the commission president’s actions, along with budget cuts and the Environment
Ministry’s ineffectiveness. The president pleaded guilty to common nuisance and was sentenced
to two years in prison for his role in the Walkerton case (CBC News Online 2004).
As a result of the Walkerton tragedy, new drinking water standards and communication
practices were put into place all over Ontario to ensure the safety of the public. The misfortune
also prompted other utilities in Canada and throughout the world to evaluate their public drinking
water sources to prevent another incident such as Walkerton’s.
Promising Practices
•
•
•

Coliform Bacteria and Drinking Water – Washington State Department of Health
E. coli in Drinking Water: Information the Public Should Know – State of
Connecticut Department of Public Health
E. coli O157:H7 Fact Sheet – Oregon Health Services
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Endocrine Disruptors
Background
An endocrine disrupting chemical (EDC) is a natural or man-made chemical that
interferes with the normal production and activity of the endocrine system – the body’s main
communication network. Glands, such as ovaries, testes, pituitary, and thyroid, produce
hormones that are secreted into the blood and carried like messengers throughout the body to
coordinate with other tissues in order to maintain and control energy levels, reproduction, and
growth and development in the human body. Endocrine disruptors mimic the naturally occurring
hormones (i.e., estrogen and androgen), potentially causing over-stimulation or blocking the
hormone from carrying out its normal functions (National Institute of Environmental Health
Sciences [NIEHS] 2006).
EDCs in the environment raise concerns due to the harmful impacts observed in wildlife.
Reproduction, growth, and development of certain fish and other wildlife have been disturbed by
contamination of their habitat (USEPA 1997a). For example, fish in the Great Lakes exposed to
polychlorinated biphenyls (PCBs) and other man-made chemicals are exhibiting reproductive
issues and swelling of the thyroid gland.
Examples of EDCs can include diethylstilbesterol (DES), dioxin, PCBs, dichlor-diphenyltrichloroethane (DDT) and other pesticides, and Bisphenol A (BPA). BPA is a man-made chemical
used in the manufacturing of polycarbonate plastics used for food and beverage containers. The
man-made chemical has been known to leach out of the plastic products when heated. These
chemicals can be found in cosmetics, shampoos, shaving lotions, skin creams, dishwashing liquids,
pesticides, flame retardants, plastics, and anti-bacterial soaps (Underwood 2007).
Exposure to endocrine disruptors occurs through contact with pesticides or other
chemicals or through ingestion of contaminated drinking water, food, or air (Natural Resources
Defense Council [NRDC] 1998).
Potential Risk
According to the USEPA, evidence suggests that environmental exposure to some manmade chemicals may result in disruption of the endocrine systems in human and wildlife
populations (USEPA 2006e). Although several classes of these chemicals are covered by USEPA
mandates to protect public health and the environment, many scientific uncertainties remain. The
International Programme on Chemical Safety (IPCS) conducted a global assessment of the stateof-the-science of endocrine disruptors in 2002, which suggest EDCs in humans may be causing:
•
•
•
•
•
•

Reductions in male fertility
Abnormalities in male reproductive organs
Female reproductive diseases
Earlier puberty
Declines in the number of males born
Adverse neurological development, neuroendocrine function, and behavior
(Damstra et al. 2002).
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The USEPA Office of Research and Development identified endocrine disruption as one
of its top six research priorities and is addressing some of the uncertainties. The National Science
and Technology Council Committee on Environment and Natural Resources has established a
working group on endocrine disruptors that is chaired by the USEPA and includes members from
several federal agencies dealing with health and environment.
“Several Federal agencies are currently engaged in a wide range of research activities relating
to endocrine disruptors that include studies of exposure and effects, as well as the mechanisms of
endocrine disrupting chemicals. Researchers are developing methods and models to detect,
understand, and predict endocrine-related impacts in wildlife and humans. Suspected endocrine
disruptors are also being evaluated for their linkage to cancer, reproductive, neurological, and
immunological effects and to determine exposures in wildlife and human populations. Federal
research on wildlife is measuring potential endocrine disruption in the field and developing indicators
of exposure and effect in wildlife species, at individual and population levels. Human exposure
research is being conducted, including occupational exposure” (USEPA 2006e).
In an effort to reduce exposure to EDCs, the USEPA has initiated a program to screen
and test chemicals for potential effects. A draft list of the initial pesticide ingredients and inerts
was released in June 2007 (USEPA 2007e).
Example of Communication Practice
USEPA’s Pesticide Environmental Stewardship Program (PESP) was featured during the
Green Festival™, a project of Global Exchange and Co-op America held in Washington, D.C. in
November 2008. The Green Festival™ included a Town Hall Meeting: Smart Choices Today – A
Healthy Chesapeake Bay Tomorrow. The Town Hall Meeting, attended by more than 100
members of the public, created a dialogue between local government officials and citizens about
the choices and actions that both can take to safeguard and improve the health of the Chesapeake
Bay watershed. During this event, PESP recognized one of its newest partners, the D.C. Office of
the Clean City, for its efforts to increase public awareness of the condition of the Chesapeake Bay
and to change behaviors that harm the Bay. The citation specifically recognized the city’s work in
the area of rodent control employing reduced-risk pest management strategies (USEPA 2008b).
Media Reports
A Newsweek article (Underwood 2007) encouraged consumers to educate themselves on
the effects of EDCs and to take action steps to reduce the amount found in drinking water
resources. To reduce exposure to EDCs in drinking water, the article suggested:
•
•
•
•

Look for phthalate-free deodorants or body lotions.
Stop using antibacterial soaps.
Learn the proper way to dispose of over-the-counter and prescription drugs.
Use contaminant removal devices, such as charcoal filters, tabletop water distillers,
and purification units.

(This information was taken from a Newsweek article rather than an official government source.)
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Promising Practices
•
•
•

NRDC: Endocrine Disruptors FAQ – Natural Resources Defense Council
USEPA Special Report on Endocrine Disruption – U.S. Environmental Protection
Agency
Endocrine Disruptors – National Institute of Environmental Health Sciences
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Lead
Background
Lead is a toxic metal that was frequently used in household plumbing in houses built before
1985, the year the USEPA began imposing restrictions on lead plumbing. Before this time, lead
was the predominant material used in faucets, interior water pipes, and pipes connecting houses to
the main water line (USEPA 2006b).
Lead rarely exists in source water, but rather it enters water after it leaves treatment
facilities through a process called corrosion. As water travels through a home’s pipes, a chemical
reaction causes tiny particles of lead to erode from the pipes and contaminate the water. Various
factors contribute to the process of corrosion, such as temperature and acidity. For example, hot,
acidic water corrodes metal faster than cold water that is low in acidity. The amount of time water
remains in pipes also has an influence on corrosion. Water that remains still in a home’s pipes for
an extended period of time causes more corrosion than water that is constantly moving (Portland
Water Bureau 2006).
The USEPA estimates that approximately 10 to 20% of lead exposure comes from drinking
water (American Water Works Association 2007). Infants who consume mostly formula mixed
with tap water can receive 40 to 60% of their lead exposure from drinking water. (USEPA 2006c)
In 1991, the USEPA published a regulation to control lead and copper in drinking water.
The USEPA set the Maximum Contaminant Level Goal (MCLG) for lead at zero due to health
concerns identified below. The USEPA also set an action level of 15 ppb, believing this was the
lowest level to which water systems could reasonably be required to control this contaminant if it
occurred in water at their customers home taps. (USEPA 2006c, Daniels and Mesner 2005)
The LCR has four basic requirements: (1) require water suppliers to optimize
their treatment system to control corrosion in customer’s plumbing; (2) determine
tap water levels of lead and copper for customers who have lead service lines or
lead-based solder in their plumbing system; (3) rule out the source water as a
source of significant lead levels; and, (4) if lead action levels are exceeded,
require the suppliers to educate their customers about lead and suggest actions
they can take to reduce their exposure to lead through public notices and public
education programs. If a water system, after installing and optimizing corrosion
control treatment, continues to fail to meet the lead action level, it must begin
replacing the lead service lines under its ownership. (USEPA 2006g)
The public education process includes messages disseminated through a combination of
communication channels, including newspapers, radio, and television. Certain community water
systems can use language and delivery methods appropriate for their systems. (USEPA 2006g)
Utilities are also required to distribute an annual report disclosing lead levels to their customers
(American Water Works Association 2007).
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Potential Risk
According to the USEPA consumer fact sheet (available at http://www.epa.gov/safewater/
lcrmr/fs_consumer.html), short- and long-term effects of lead consumption include a variety of
adverse health effects. When people are exposed to lead at levels above the action level for
relatively short periods of time, effects may include interference with red blood cell chemistry,
delays in normal physical and mental development in babies and young children, slight deficits
in the attention span, hearing, and learning abilities of children, and slight increases in the blood
pressure of some adults. (USEPA 2006c)
Lead has known toxic effects on the human body. Exposure to lead can result in
premature birth, low birth weight, blood anemia, and delayed physical and mental development.
Lead also causes chronic health problems in adults. Lead can build up in the body over time and
damage the brain, red blood cells, and kidneys (Lansing Board of Water and Light 2007). Other
known health effects include damage to the nervous and reproductive systems, high blood
pressure, sperm reduction, and miscarried pregnancies. At this time there is no conclusive
evidence to suggest that lead exposure causes cancer in humans. However, rats and mice exposed
to lead in numerous studies have developed kidney tumors. This evidence resulted in the USEPA
declaration of lead as a likely human carcinogen (ATSDR 2005).
Unlike with microbial water contaminants, the act of boiling concentrates lead rather than
removing it. To prevent consumption of lead, water that has been standing in pipes for six hours
or more should be run until it is cold. Cold water should then be heated for drinking, cooking,
and making infant formula. Extra precautions can include replacing faucets with lead-free
versions, cleaning particles from faucet aerators, and purchasing a filter certified by NSF
International to remove lead (USEPA 2005b). Lead is not absorbed through the skin; water
containing lead can be used for showering or bathing (South Carolina Department of Health and
Environmental Control 2001).
Example of Communication Practice
In the spring of 2007, the Racine Water Utility, which serves about 32,000 residential and
business customers, released data showing it failed tests to meet the state standard of 90% of
samples with 15 ppb or fewer of lead.
The Racine Water Utility issued a Tier II Public Notice about exceeding the action level
as part of its public awareness or reporting program. The notice was mailed to all customers and
posted in city hall and the Post Office. The utility implemented a Public Education Program to
better inform the water customers of both the effects of lead in the drinking water and ways to
reduce exposure to lead.
In compliance with the Wisconsin Department of Natural Resources’ regulations, the
Racine Water Utility sent out brochures to its customers in March 2007. The brochures offered
an explanation about the failed tests, warnings about the dangers of lead, and lead removal
strategies (Block 2007). Racine continues to warn its citizens about the dangers of lead through
the distribution of brochures to homes and by making information available on its Web site.
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Promising Practices
•
•
•
•
•

Drinking Water Facts: Lead – Utah State University Extension
Is There Lead in my Drinking Water? – U.S. Environmental Protection Agency
The Facts About Lead in Drinking Water – South Carolina Department of Health and
Environmental Control
Lead and Copper Minor Revisions: Fact Sheet December 1999 – U.S. Environmental
Protection Agency
Consumer Fact Sheet on Lead in Drinking Water – U.S. Environmental Protection
Agency
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MTBE
Background
Methyl tertiary butyl ether (MTBE) is a colorless liquid often used as a gasoline additive.
Beginning in the 1970s, MTBE was used as a replacement for lead in gasoline to increase its
octane. In 1992, MTBE became more widely used in many metropolitan areas as an oxygenate
for fuel to meet requirements of the USEPA’s Oxygenated Fuel Program. MTBE is the favored
oxygenate because of its low cost, ease of manufacturing, and blending capabilities with gasoline
(Gullick and LeChevallier 2000).
Reports indicate use of oxygenated fuel has improved air quality in many areas, but, as a
result, MTBE contamination of drinking water has occurred through several different sources,
including leaking storage tanks, spills, and boat engines. MTBE seeps quickly into groundwater
and remains there for a long time before breaking down. The taste and odor threshold for MTBE is
very low; meaning only a small amount of the gasoline additive present in a water source can be
grounds for declaring it unusable. Several wells, including ones in South Lake Tahoe and Santa
Monica, Calif., have been closed indefinitely because of MTBE contamination (USEPA 2006b).

Potential Risk
Little research has been conducted on the health effects of consuming MTBE in drinking
water. Consumption of MTBE presents a few symptoms, such as nausea, dizziness, shortness of
breath, and diarrhea. Possible long-term health effects include gastrointestinal complications and
liver and kidney damage. Laboratory rats exposed to MTBE through inhalation and oil applied to
their skin developed cancer and nervous system damage. However, this evidence is not sufficient
to conclusively determine whether consumption of MTBE-contaminated drinking water causes
cancer (U.S. Army Center for Health Promotion and Preventive Medicine 2007).
Water utilities have technologies, such as air stripping, granular activated carbon (GAC),
and advanced oxidation, to remove MTBE from water supplies. Home filters can be used for
extra precautions but should be approved by NSF for MTBE removal (USEPA 2007b).
Example of Communication Practice
The city of Santa Monica, Calif. has cutting-edge environmental policies. In 1994, the
city approved the “Sustainable Cities” program to reduce environmental impacts. Among the
city’s efforts was an initiative to reduce dependence on outside water sources. The plan worked
for a short time, which increased Santa Monica’s water production from 31% to 70%.
On October 15, 1995, officials discovered concentrations of MTBE fifty times higher
than state regulations in seven of the city’s drinking water wells. This discovery forced the city
to close the wells that produced 80% of the city’s drinking water. Investigators determined that
leaking gasoline storage tanks near the wells caused the contamination.
Reports later revealed that oil companies, including Chevron and Exxon-Mobil, knew
about rotting storage tanks as early as 1992. They failed to communicate this information to city
officials until several of the wells were severely corroded. The city pursued legal action and
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settled six years after the contamination discovery. The companies involved agreed to perform a
complete clean up of the involved wells.
Though the oil companies agreed to pay for repairs, their failure to relay information in a
timely manner left many of the wells beyond repair. Because of the contaminated areas, Santa
Monica will have to import more than two billion gallons of water from outside sources by 2015.
This will cost the city approximately $24.5 million. In addition to the financial resources it will
take, importing water will lead to depletion of natural resources from the already strained
Colorado River (Jahagirdar 2003).
The oil companies’ communication practices could have resulted in a public health
disaster. This is still a possibility because long-term effects of MTBE exposure have yet to be
determined. Communication between industries and public utilities must improve to prevent
further environmental and health risks.
Promising Practices
•
•
•

Information on Toxic Chemicals: Methyl Tertiary Butyl Ether (MTBE) – Wisconsin
Department of Health and Family Services
What You Need to Know About MTBE in Drinking Water – Connecticut Department
of Public Health
MTBE (methyl-t-butyl ether) in Drinking Water – U.S. Environmental Protection
Agency
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Perchlorate
Background
Existing in solid and liquid forms, perchlorate is a chemical oxidizer typically found in
rocket fuel, fireworks, explosives, gunpowder, temporary adhesives, batteries, and other products
(USEPA 2007a). At high temperatures perchlorate is extremely reactive, but in normal
temperatures it can be slow moving and travels easily through water (ATSDR 2006). It is
immobile in dry soil where it remains in the environment for decades without breaking down
(Department of Toxic Substances Control 2006).
Military forces in countries throughout the world use 90% of perchlorate that is produced.
Many countries consider the amounts they make confidential, which makes it difficult to track
human exposure (Massachusetts Military Reservation 2007). Small amounts of perchlorate
(considered not enough to be harmful) are generated during the disinfection process. While the
most prevalent source of perchlorate has been attributed to products of rocket propellants,
fireworks, and other explosives, perchlorate can also occur naturally in the environment. For
example, Chile possesses caliche ores rich in sodium nitrate (NaNO3), which are also a natural
source of perchlorate (USEPA 2008F). Although there are many theories to explain the natural
formation of perchlorate, it appears that conditions required for nitrate formation are similar to
those required for perchlorate. Furthermore, naturally occurring perchlorate is likely to form in
environments with arid climates and strong evaporitic conditions (Orris et al. 2003).
The main source of exposure to perchlorate is consumption of contaminated drinking
water and food. There is no known risk associated with skin absorption. In December 2008, the
USEPA issued an interim drinking water health advisory level (15 ȝg/l) based on the
recommendations of the National Research Council (NRC) of the National Academies as
reported in “Health Implications of Perchlorate Ingestion” (National Research Council 2005).
The NRC recommended and EPA adopted a Reference Dose (RfD) of 0.7 ȝg/kg/day” (USEPA
2008f). It is considered a contaminant of emerging concern.
Other sources of perchlorate exposure are cow’s milk, breast milk, certain tobacco
products, intake of contaminated soil by young children, and inhalation of dust generated during
the manufacturing of the chemical.
Potential Risk
Individuals with thyroid problems, pregnant women, and infants are at the highest risk for
complications due to perchlorate exposure. The most serious side effect of exposure is disruption
of the thyroid gland, which, in turn, affects the nervous system and the metabolism. Other effects
include skin rash, vomiting, and nausea.
To prevent harmful side effects of perchlorate exposure, products containing perchlorate
should always be stored as directed. People should avoid consuming water near contaminated
areas, keep children from consuming contaminated soil, and practice proper hand washing
techniques.
The most efficient way to test for perchlorate exposure is through a urine specimen.
However, it must be done quickly because the chemical leaves the body approximately eight to
12 hours after entering (ATSDR 2006).
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Example of Communication Practice
The Rancho Cordova community in Northern California is situated near the confluence of
the American and Sacramento rivers, and people living there have been identified as victims of
one of the oldest groundwater contamination controversies in the state.
A leading maker of solid and liquid propellants since 1951, Aerojet Corporation had
violated a number of environmental and safety codes by dumping waste chemicals, including
perchlorate, into unlined pits.
According to USEPA records, the disposed perchlorate migrated into local drinking water
sources. In 1997, officials found perchlorate in several drinking water wells, which contaminated
55% of the city’s water supply. Many community members came forward to complain of
diseases linked to perchlorate exposure ranging from malignant tumors to abnormal hormone
function. The economy was also at risk. Eleven drinking water wells capable of producing 7,260
gallons a minute, enough to supply over 25,000 families for a year, were closed due to
contamination, which left the community at risk of not having enough drinking water to meet its
future needs.
Public information is vital to protecting the health of the Rancho Cordova community
and protecting the area’s water supplies for the future. Experts have suggested that the California
Department of Public Health Services make “all information about potential drinking water
sources readily available to the public” by posting it on the Internet in an easily understandable
format (Jahagirdar 2003).
Promising Practices
•
•
•

Perchlorate – Massachusetts Military Reservation: Impact Groundwater Study Program
Perchlorate Fact Sheet – The Air Force Resource for Environmental Risk Evaluation
and Communication
Perchlorate Fact Sheet for Public Water Suppliers – Massachusetts Department of
Environmental Protection
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Pharmaceuticals
Background
Large quantities of prescription drugs, such as birth control pills, antidepressants, painkillers,
tranquillizers, antibiotics, chemotherapy agents, and anti-seizure medicine, are routinely being
introduced to the nation’s water supply, which is causing concern about public health and safety.
Many people are flushing unused or outdated pharmaceuticals down a toilet, washing them down a
drain, or dumping them in the trash. The main concern is that certain prescriptions “can kill helpful
bacteria in the septic system and pass largely untouched through sewage treatment plants. Once in
the landfill, drugs can trickle into the groundwater” (Leonnig 2008).
Preliminary water-quality collections began in Europe in the early 1990s when a
cholesterol-lowering drug, clofibric acid, was discovered in groundwater (Reynolds 2003). This
sparked further research in the U.S. during 1999 and 2000, which was the first nationwide
inspection to prove the occurrence of pharmaceuticals, hormones, and other organic wastewater
contaminants (OWCs). The Toxic Substances Hydrology Program of the USGS collected and
analyzed 129 streams in 30 states (Buxton and Kolpin 2002). Pharmaceutical contaminants were
found in 80% of the 139 streams tested (Water Quality and Health 2005a). “Pharmaceuticals
have since been found in treated sewage flows, surface waters, soil, and tap water, though at very
low levels (parts per trillion, [ppt])” (Reynolds 2003). Currently, concentrations of
pharmaceuticals in drinking water are not controlled in the U.S. (Snyder et al. 2005).
Potential Risk
Considered contaminants of emerging concern, pharmaceuticals drew national attention
in March 2008 following a series of investigative reports by the Associated Press (AP) into the
presence of pharmaceuticals and personal care products in drinking water of 24 cities in the
United States. Utilities are able to detect small amounts of these chemicals, but science has not
yet determined if the presence of these pharmaceuticals (and at what amount) harm human health
(Donn et al. 2008). Scientists believe that if any living things suffered adverse effects from these
drugs, it would be fish and other creatures living in the rivers or streams. “Research has shown a
high number of fish with high levels of estrogen and antidepressants in their system, with many
showing signs of significant neurological and physiological disorders.” There is also evidence
that pharmaceuticals may be a factor in the “feminization of male fish” (Water Quality and
Health 2005a). “Other studies have shown antidepressants to trigger premature spawning in
shellfish, while drugs designed to treat heart ailments block the ability of fish to repair damaged
fins.” This is directly related to the fact that many pharmaceuticals are considered to be EDCs,
meaning they interfere with the endocrine system (glands that produce hormones). Furthermore,
“antibiotics and estrogen are only two of many pharmaceuticals suspected of persisting in the
environment, either due to their inability to naturally biodegrade or continued prevalence as a
result of continuous release.” In the future, this could lead to long-term ecosystem problems as
more aquatic life becomes exposed (Reynolds 2003).
Adverse effects in humans are unknown. Currently, concentrations are too low to have an
effect on people; however, long-term risk remains an issue. Conventional drinking and
wastewater treatment plants cannot completely remove many EDCs because they are resistant to
normal methods of purification (Snyder et al. 2003).
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Furthermore, there are a few laboratories capable of chemical trace analysis and the cost
is extremely high (Snyder et al. 2005). Some pharmaceutical experts are concerned that diseasecausing bacteria could become immune to treatment and that drug-resistant diseases could
develop. Arid regions are more susceptible to drug-contaminated water flow because they are
more likely to have streams that rely almost entirely on larger bodies of water for flow,
especially during dry months. Furthermore, large numbers of retirees, who tend to be high
prescriptions users, often move to dryer climates, therefore causing higher occurrences of
pharmaceuticals in the water supply (Arizona Water Resource 2000).
Example of Communication Practice
In March 2008, the AP reported on its investigation into pharmaceuticals in drinking
water supplies of 24 major metropolitan areas. While the presence of pharmaceuticals was not
“news,” the AP presented new information about specific community’s water supplies. This set
off a series of other reports focusing on local drinking water supplies. For example, the
Washington Post reported that the Capital area’s water contained trace amounts of six commonly
used drugs that cannot be filtered out by most wastewater treatment systems (Leonnig 2008).
In 2007 when the AP first interviewed America Water Works Association about
pharmaceuticals in the water, AWWA issued a public affairs advisory to utility members and
provided talking points, consumer handouts, and other resources. The week before the story
ran, AWWA:
•
•
•

Issued two more advisories,
Recommended that utilities contact their local media outlets before the story broke, and
Phoned each utility known to be named in the story as testing positive for
pharmaceuticals (Kail 2008).

These communication practices enabled some member utilities to prepare to answer
questions about pharmaceuticals in their drinking water. Several utilities provided test results to
the AP and their local papers and/or posted them on their Web sites. Many other, often smaller
utilities were reluctant to comment or reveal tests results on whether or not they had tested for
pharmaceutical chemicals. One Midwest water treatment plant supervisor refused to answer AP
questions, cited post-9/11 issues and added, “We’re not putting out more information that we
have to put out. How about that?” (Donn et al. 2008).
The AP report and AWWA Public Affairs Office response both point to the need for
drinking water utility personnel at all levels and public officials in their communities to be
prepared every day for media and public inquiries about the safety and quality of treated drinking
water with accurate, clearly understood communication that will inform without causing alarm.
Promising Practices
•
•
•

Evaluating Pharmaceutical Wastes – Minnesota Pollution Control Agency
Pharmaceuticals and Endocrine Disruptors in Rivers and On Tap – Robert W.
Masters, National Ground Water Association (NGWA)
Pharmaceuticals, Hormones, and Other Organic Wastewater Contaminants in U.S.
Streams – United States Geological Survey
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RISK COMMUNICATION
Background
For this document, a crisis is defined as any event that (a) significantly disrupts a water
utility’s ability to conduct normal business and that (b) generates media coverage and public
scrutiny sufficient enough to threaten its ability to achieve its mission of providing clean, safe
drinking water.
A crisis event that has or should have been recognized by water utility management and
that could generate negative media coverage and public scrutiny if it becomes widely known is
described as a lingering crisis rather than an immediate crisis, which is unexpected. One of the
first steps in managing a crisis of any type is to conduct a risk assessment. Water utilities
generally have some form of risk assessment and management as a standard business practice.
The social science of risk and crisis communication is an emerging area of interest for
many industries and critical infrastructures. Risk communication can play a key role in
preventing or mitigating adverse human health effects related to drinking water contaminant
exposure. Water utility management and communication staff must understand the needs of their
communities and be able to communicate about technical issues of drinking water contaminant
risk and needs of the community (ATSDR 1994). Risk communication is an interactive process,
which means that water utilities will need to engage all stakeholders in their risk communication
process strategy to gain insight and information about the individuals, groups, and institutions.
Across the board, risk communication experts advise preparing a well thought out and
organized risk communication plan. For drinking water utilities the process includes:
•
•
•
•
•

Educating staff on USEPA and state regulations regarding format and content of each
type of notice based on the contaminant and its threat to human health
Knowing the specific regulations on formatting and wording for these notices
Identifying the communication methods approved by the USEPA and other methods
that will reach vulnerable, special populations
Identifying the drinking water utility spokesperson who is authorized and prepared to
speak on behalf of the organization
Training other employees on interacting with the media

Example of Communication Practice
The CDC’s analysis of its strategies and tactics used during the pre-event, response, and
post-event stages of Hurricane Katrina to address a range of emergency communication
exigencies identified three difficult challenges for communication specialists: rapid
dissemination of health messages; adaptation of health messages for diverse audiences, locations,
and circumstances; and phasing of key risk messages during the response phase. It suggests
being able to adapt messages on the fly and emphasized the importance of localizing
communication efforts by using local staff as liaisons with state and federal communication
personnel who were then able to adapt messages and formats to respond quickly to diverse
communication needs. For example, the staff created door hangers for door-to-door delivery of
poison and prevention materials; created stickers for children in evacuation centers to remind
them about hand hygiene; and created one-line messages for high-frequency radio broadcasts.
The Web site was reformatted, translated, and recombined with other messages that were easy to
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read and included pictograms. After the event, an analysis of performance found three major
needs: to improve low-technology information delivery; to develop a system for faster
adaptation; and to rethink the phasing of message dissemination.
This study suggests that emergency communicators need to be prepared in advance
with materials and plans, but at the same time be able to adapt procedures, channels, and
messages to the dynamic nature of a crisis. This report identified several important pre-event
communication activities:
•
•
•
•

Development of messages
Review of messages
Adaptation of messages to reflect literacy level and cultural context of diverse
audiences
Dissemination of messages in advance to local media and state public health
information officers (Vanderford et al. 2007)

INDUSTRY RESEARCH
Water Industry Research
Overview
The nation’s drinking water supply has improved dramatically since passage of the Clean
Water Act in the 1970s. Many toxic substances and pathogens are now effectively minimized
through treatment techniques. However, low levels of certain man-made chemicals, such as
pesticides, gasoline hydrocarbons, personal care and household products, disinfection
byproducts, and manufacturing additives, remain in public water supplies after treatment. These
are unregulated and are not required to be monitored or removed (Delzer and Hamilton 2007).
Current treatment processes, however, do not always detect the growing number of contaminants
(Underwood 2007).
Since water has been identified as one of America’s most critical infrastructures, strategic
crisis and risk communication in the drinking water and wastewater industries has become an
essential management practice for protecting the health of customers and local communities. Not
only are drinking water supplies at risk of contamination through man-made or natural disasters,
but public health is also threatened by leaking fuel storage tanks, pipelines, refueling spills,
automobile accidents, man-made chemicals (such as pharmaceuticals or perchlorates accidentally
or purposely being released into the water supply), and flooding. Drinking water utilities must be
prepared to communicate the risks, facts about the specific contaminant, and action steps for
consumers to take to protect their health and the health of people for whom they are responsible.
(USEPA 2004c).
Promising Practices in Risk Communication
After the anthrax attacks of 9/11, drinking water utilities worried they could be potential
targets for similar threats. The industry recognized that a collected assembly of information on
attacks involving water utilities did not exist. In an effort to share ideas and experiences and
encourage collaborations among those in the industry, the USEPA hosted a symposium in San
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Francisco, Calif., about communicating risks to drinking and wastewater systems. The goal was
to inform key water security stakeholder groups about effective risk communication strategies,
tools, and plans. Attending were state and local drinking water and wastewater agencies, local
emergency response organizations, elected officials, and the media.
Many case studies were presented at the symposium. They generally followed similar
steps toward developing an overall successful risk/crisis communication practice.
Terri Stratton, risk communication co-lead for the California Department of Health
Services (DHS), recommended that drinking water utilities know their communities by
performing a community assessment at the beginning of the process (Stratton 2004). This type of
assessment means identifying and communicating with the many different players, including
stakeholders, media outlets, and potential partners.
As part of the process of identifying stakeholders, James McDaniel, Los Angeles
Department of Water and Power (LADWP) deputy assistant manager, suggested building
connections through other organizations and networks, such as caregivers for the
immunocompromised, schools, hospitals, senior centers, restaurants, large commercial water users,
and those who distribute low-flow toilets within the community (McDaniel 2004). He said the
media was another important member of the stakeholder group because the media, including ethnic
media, has the ability to reach the public at-large and several other “subpopulations” that may need
special information in alternative formats. Media directories can be accessed in most communities.
(Additional research will be required to find outlets that reach populations with barriers to
traditional communication.) Additionally, part of identifying stakeholders is identifying
organizations and agencies that could be potential partners of a drinking water utility in
communication and outreach efforts. The LADWP provided a list of potential partners, including:
•
•
•
•
•
•
•

U. S. Environmental Protection Agency
State and local health departments
Water ISAC (Information Sharing and Analysis Center)
Rapid response providers (neighboring utilities and wholesalers)
Local law enforcement
First responders (county sheriff, county health, state offices of emergency services
[OES], and state departments of justice)
Referral services with other utilities to share information (USEPA 2004b)

A short list of partners provided by the California DHS included a public information
officer from a water utility, emergency services, health department with networks and outreach
to special populations, and a city representative (Stratton 2004). Initiating and maintaining
relationships with all identified partners might be an unattainable goal for small utilities with few
staff and a tight budget, but creating a short list of high-priority partners is achievable.
Another key step in the risk communication process identified at the symposium was
building relationships or making collaborations. In his report on the “Psychology of Risk
Perception,” David Ropiek warned that trust was a prime ingredient in relationship building and
all communication must be open, honest, timely, and accurate (Ropiek 2004). As part of its
relationship building, the Washington State Department of Health worked with partners and
collaborators to establish goals and objectives plus roles and responsibilities. They also
suggested that partners be asked to participate in message development and the creation of tools
by providing feedback during the draft phase (Clifford 2004). Another outreach approach would
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be to convene an advisory committee or informal group interested in regular interaction on
policies and procedures as well as material review and development.
Message and tool development should be designed with many different populations in
mind to ensure that the message will be received and acted on by those who receive it. The
California DHS showed how to provide transparency in the planning process by sending out
periodic press releases and public information materials to keep consumers updated on current
procedures and next steps (Stratton 2004). Another effective process for message development
was “message mapping.” Message mapping was described as a seven-step tool for overcoming
communication barriers. The steps are:
4. Gather a list of stakeholders in your risk communications plans/message map
development.
5. Identify potential stakeholder questions/concerns, and divide into the following three
categories:
a. Overarching questions
b. Informational questions
c. Challenging questions
6. Analyze questions to identify common sets of concerns, and construct a matrix with
stakeholders on one axis and concerns on the other.
7. Develop key messages in response to each stakeholder questions and concern.
8. Develop supporting facts for each question and concern.
9. Test and practice messages.
10. Deliver maps through appropriate information channels (Covello et al. 2007).
In response to the fires in Southern California in 2003, the California DHS followed a
specific application of crisis and risk communication actions, including involving risk
communicators early, issuing public health messages with clear guidance on what to do, using
press releases to disperse information on early actions taken, targeting messages to many
populations, and sending press releases to already identified partners (Stratton 2004).
LADWP, California’s largest retail water supplier serving 3.8 million in the Los Angeles
area, presented an approach to message delivery. The utility has had to respond to a number of
incidents including high chlorine due to a chlorine injector misfeed, earthquakes, and incidents
of noncompliance. To reach customers during these events, the utility personnel used signage
and road barriers, contracted language translators, used mapping tools for hard copy and
electronic delivery of maps that identified pressure zones and geographic boundaries for
notification and return to service messages and standard templates for “Boil Water,” “Do Not
Use,” and “Return to Service” (McDaniel 2004).
To notify or alert those in potential danger during an emergency situation, the Cincinnati,
Ohio, Fire Department used such notification techniques as outdoor warning sirens, television
emergency alert systems, telephone trees, blast faxes, and e-mail, National Oceanic and Atmospheric
Administration (NOAA) weather radio (can be used for non-weather-related emergencies), and the
Disaster Radio Network to notify hospitals of sick and injured (Dadosky 2004).
Once message content has been conceptualized and developed and partners have been
identified, presenters said it was important to test those messages and established relationships to
identify gaps in planning and better understand roles and relationships. The Washington State
Department of Health conducted workshops and tabletop exercises with state and local health
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department officers as well as water utility personnel to explore cross-jurisdictional coordination
and communication issues (Clifford 2004).
A crisis communication plan is never complete. New issues continually emerge,
relationships change and evolve. Testing and information-sharing reveal gaps or breakdowns in
planning and plans need to be adjusted to fit current and future circumstances. The California
DHS advocated for a transparent planning process by inviting public and stakeholder input in all
aspects of the process. Relationships with the public, stakeholders, partners, and others should
continue to be maintained as long as the potential for risk exists (Stratton 2004).
Energy Industry Research
Overview
As a public utility, the drinking water industry can adapt exemplary communication
methods employed by other public utilities during an emergency situation. Energy utilities are a
critical infrastructure, as are drinking water utilities, and disruption of service can impact the
public in much the same was as a contamination event. “An energy emergency is an actual or
potential loss of energy supply that significantly impacts the state. An energy emergency can be
caused by natural disasters (such as earthquake, fire, or flood) or geopolitical events (such as
war, terrorism, civil disturbance, or embargo)” (California Energy Commission 2006).
Communication methods are also especially important when sending messages to the public
about their role in energy conservation and safety.
Promising Practices in Risk Communication
Among the exemplary practices identified in the research literature about energy industry
risk communication were:
•
•
•

•

Identify and utilize as many resources as possible to relay important messages to
target audiences.
Identify and build relationships with stakeholders who can offer support in a crisis.
Form mutual aid agreements between cooperative and municipal utilities and their
Investor Owned Utilities (IOUs). Mutual agreements can supply additional trained
manpower, vehicles, and a range of equipment to assist in restoring power sooner if
an outage were to occur (North Carolina State Energy Office 2003).
Form partnerships with fire, police, public health, and other emergency personnel to
aid in a more efficient emergency response plan.

The California Energy Commission utilized the following stages for disaster planning:
•
•
•
•

Readiness
Verification
Pre-emergency
Emergency
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During an emergency an established chain of command should take effect in order to pass
appropriate messages down an information pipeline. The role of the Public Information Officer
(PIO) has special importance in this pipeline. In the state of California, the PIOs coordinated media
conferences, media releases, and Web updates. They also guaranteed that any messages released
were coordinated with the appropriate state agencies. Because messages needed to be sent at the
proper time and to the correct place, the PIO had an important responsibility in the verification,
pre-emergency, and emergency stages of a crisis (California Energy Commission 2006).
“Energy companies and governments have long wrestled with the task of providing
accurate and sufficient information without causing panic. Most citizens are well prepared for
short-term outages and, although annoyed, understand the issues. Over the years, energy
companies and governments have learned the value of being forthright when discussing energy
interruptions and shortages. Lack of candor can turn public opinion against energy providers and
government and is unlikely to elicit cooperation during restoration. A useful part of preparing for
an energy emergency is regular staff training on media relations. This includes gathering data
under pressure, completing analyses rapidly, and conveying complex information effectively”
(North Carolina State Energy Office 2003). Serving a large population makes message-mapping
a standard component in the communication process. Every message must be tailored to the
target population, and particularly to vulnerable, special populations.
These subgroups of special populations within every community include people who are:
•
•
•

Geographically isolated
Economically disadvantaged
Individuals with special medical conditions that place them at risk when a utility
emergency takes place

The highest priority for restoring power is in areas with the largest number of people.
Individuals in remote areas are the lowest priority. When an energy emergency creates a shortage of
supply and high demand, economically disadvantaged populations might not be able to afford energy
for their homes. Furthermore, individuals relying on power-supplied medical equipment are
particularly at risk if no power is available for an extended period of time.
Good examples of exemplary communication practices in the energy industry are limited.
The Kansas City Kansas Board of Public Utilities and Portland General Electric both have 24hour/seven-day-a-week telephone hotlines that would be double-staffed during emergency situations.
Both have good resources on their Web site for utility consumers. The Portland Web site contains
information to use during an outage, including an emergency checklist, step-by-step instructions for
how to report and handle a power outage at a home or business, instructions for storing and cooking
food throughout an outage, and tips for life support patients or patients with critical medical
equipment that requires electricity (Portland General Electric 2007). The Kansas City Board of
Public Utilities’ Web site also offers emergency assistance numbers; safety tips; 24-hour emergency
numbers for weekdays, weekends, and holidays; and instructions for individuals and their families
who might require electric powered medical equipment (Kansas City Board of Public Utilities 2005).
Although these two sources presented some communication tools, they failed to address
contingency plans for power outages when television, Internet, and possibly radio would be
unavailable. They did not have communication plans for members of the populations without either a
computer or Internet access. According to a 2007 survey done by Park Associates, 29% of U.S.
households, or 31 million, did not have Internet access and did not intend to subscribe in the next
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year because of cost or perceived lack of value to daily life (Reuters 2007). Another 2005 study
indicated that most Web sites were not designed for people with low literacy who have “radically
different” online behavior than high literacy users (Nielsen 2005).
Health Sector Research
Overview
The health sector is an important ally to the water industry in communicating to the
public about the effects of water contaminants on human health. Promising practices from the
health sector can provide a good base of knowledge for putting together a risk communication
strategy that can serve as a reference document in preparing for any emergency.
Promising Practices in Risk Communication
During an emergency, the public generally turns to the media and trusted sources, such as
government officials and organizational or community leaders, for information and reassurance.
These information sources should be prepared with a crisis communication process strategy that
offers guidance on message development, clear guidelines for verifying information and approving
messages, staff roles and working with partner agencies, community stakeholders and media.
Messaging. A good crisis communication plan gives guidance in preparing, approving,
and disseminating messages to the public. A variety of messages could be prepared in advance of
an emergency, which can save time and make the process flow faster to give the public resources
for information and instructions when they need it most – at the onset of the emergency.
Materials that can be pre-packaged include:
•
•
•
•
•

Fact sheets
Press releases
Pamphlets and brochures
Maps
Fliers with diagrams and illustrations

These pre-packaged materials can be tailored to different contaminants and emergency
scenarios with appropriate information about personal protective measures for individuals and
groups. They can also include local emergency telephone numbers and maps to local emergency
treatment facilities.
Audience. Messages should be tailored to specific audiences with specific consideration
given to those with special needs, including individuals who are:
•
•
•
•
•
•
•

Geographically and culturally isolated
Without access or experiencing barriers to traditional communications
Limited in literacy skills
Visitors or tourists
Non-English speakers
Disabled or physically or cognitively impaired
Very young or very old
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To get messages to the general public and those listed as special populations, research
must be carried out to determine the best tactics, tools, and vehicles for dissemination. The
research needs to identify the audience’s trusted sources, different languages spoken, cultural
practices and belief systems, and physical and mental characteristics and limitations. This can be
accomplished by searching the U.S. Census and by conducting interviews and focus groups with
local organizations that have daily access to different population subgroups.
Next, for effective message delivery it is important to know where the populations are
located. Those in remote rural areas will have different barriers to communication or different
ways to receive messages than people living in an urban setting.
To reach the audience in the identified locations, community- and faith-based
organizations can provide a direct link to the populations they serve. For instance, research
shows that African Americans, Hispanics, and Native Americans distrust mainstream media
messages and typically get information from a local newsletter or other medium geared toward
them by a local community- or faith-based group. Without that bit of knowledge, a crisis
communication plan can miss substantial audiences with its messages (CDC 2007b).
Staffing. A crisis communication plan should address staff positions and functions, shift
management, and staff surge capacity as well as identify staff roles and responsibilities during an
emergency. Staff roles to be defined include spokesperson, lead and assistant public information
officers, liaisons to other agencies and executive decision-making and/or oversight.
Working with the media. Following the damaging earthquakes on the island of Oahu in
October 2006, the governor of Hawaii formed a Comprehensive Communications Review
Committee tasked with the responsibility of developing recommendations on how to more
efficiently and effectively communicate with the public based on the response efforts during the
earthquake. To prepare for future emergencies, the committee suggested establishing a Joint
Information Center (media center) to give reporters a work area with telephone lines, Internet
access, and a venue for receiving timely information from officials. The committee also
commented on the importance of constantly relaying communication – approximately every 30
minutes – to the public through the media. To increase efficiency in getting those messages to
members of the media, the committee wanted to assign a public affairs officer as a liaison
dedicated to handling media requests for information or interviews, coordinating briefings,
releasing information to the media and the public as well as correcting misinformation.
During the earthquakes, communication was a key issue. High volumes of calls following
the earthquakes jammed telecommunications systems, which made communication between
responders, officials, and the media difficult. The committee is exploring the possibility of cell
phone text messaging emergency messages or communicating through electronic message signs
along the freeway (Hawaii Reporter 2007).
Working with other agencies. A crisis occurs without consideration for state or county
lines, so it is inevitable that agencies will have to work together for the greater good of
communities. A crisis communications process strategy should identify contact information for
state and local departments or agencies, roles for the different response agencies and the officials
involved, and procedures for communication.
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The CDC suggests public health agencies establish working relationships with
organizations such as:
•
•
•
•
•
•
•
•
•
•
•

Emergency Management Agencies (EMAs)
Emergency Medical Services (EMS)
Medical/health/behavioral care providers
Fire, law enforcement, and other federal, state, local and tribal response organizations
Local Emergency Planning Committees (LEPCs)
State, regional, and tribal public health response coordinators
Neighboring health jurisdictions
Humanitarian/volunteer organizations
Private businesses
Academic institutions
Other pertinent agencies/organizations (CDC)

Military Research
Overview
The defense of the nation has been identified as one of 17 critical infrastructure and key
resource sectors in the United States. Water is also one of these key sectors (USDHS 2008b). As
a result of the high risk associated with military actions, the armed forces must be prepared to
communicate with the public during an emergency situation. But only recently have military
installations started to realize the importance of communicating with their stakeholders. In the
past, the military has generally communicated on a need-to-know basis, has not always been
open with the public, and has been unwilling to admit errors in judgment. Building trust and
developing effective communication with the public are two areas that the military establishment
(as well as drinking water utilities) must address (Flannery and Fulton 2001).
Promising Practices in Risk Communication
One of the most important steps to improving communication during a military crisis is
pre-emergency preparedness. The military must operate under the assumption that a crisis will
inevitably happen and, therefore, plan and strategize in advance of an emergency situation.
Having plans in place before a crisis occurs will help to minimize panic within the organization
during the crisis (Harris et al. 2002).
While plans are beneficial, they are only truly effective when relationships are developed
before the crisis happens. It is important for military organizations to locate and get to know their
stakeholders in advance. This includes identifying those who are most vulnerable in particular
situations, learning about their concerns, and locating public opinion leaders within the various
stakeholder groups (Browde et al. 2004). Research shows that people are more receptive to those
that they know or with whom they are familiar. When an emergency situation arises, the public
will be more likely to respond to and cooperate with trusted sources (Kentucky Cabinet for
Health and Family Services 2006). By generating relationships prior to an emergency, military
organizations are able to build trust and credibility between themselves and the public.
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Military communication personnel must not contribute to the natural human tendency to
panic during a crisis. One of the best ways to accomplish this is to avoid complicated or
scientific language when explaining the situation. When the people cannot comprehend the
messages, their level of understanding goes down substantially and incorrect information begins
to circulate. By using simpler language, military officials can reduce the amount of
misinformation that reaches the public (Browde et al. 2004). When inaccuracies do arise,
military personnel should take immediate action to provide the correct information.
Another factor in military crisis communication is the channel through which a message
will be carried. There are a variety of options, and there are ups and downs for each. Some
channels carry more authority and credibility, while others reach a wider audience. For instance,
public or town hall meetings might carry more authority, but mass media, such as newspapers and
television, reach a broader audience. Military installations must take these into consideration when
distributing their messages to ensure it reaches all members of the public that are affected (Navy
Environmental Health Center 2002). Some situations may pose larger problems in the decisionmaking process if there are segments of the population that are particularly hard to reach, such as
non-English speaking populations that may not use traditional media. Everyone within the affected
area must receive the facts about a situation and steps to take to ensure their safety.
Transportation Industry Research
Overview
The transit industry plays a vital role in emergency preparedness and risk management at
the federal, state, and local levels. Its importance is based on multi-functional roles and
responsibilities in a crisis situation.
Employee training, public awareness, and emergency preparedness are the three primary
goals of the Federal Transit Authority (FTA 2006). These goals are a common reoccurrence
throughout many of the approaches to emergency preparedness. The emphasis placed on
communication is high. During a crisis situation, public awareness is essential to avoid additional
hazards that can occur. In an effort to disseminate messages, promising practices must be used to
reach as many populations as possible and reduce a higher probability of risk.
Promising Practices in Risk Communication
By building relationships with local support organizations, two-way dialogue becomes
easier in an emergency. Moreover, adequately understanding the processes for creating a
preparedness plan is essential to recognizing the stages at which different messages are sent. “It
is impossible to optimize the overall system if its components are considered in isolation”
(Hendershot 1999).
The Federal Emergency Management Agency (FEMA) created the Comprehensive
Emergency Management (CEM), which includes steps to address and organize activities before,
during, and after a crisis situation. Steps in the CEM are mitigations, preparedness, response, and
recovery. These steps, while varying slightly, are fundamental in several different crisis plans
across the transit industry.
Measures taken to reduce risk and minimize possible risks and hazards are the primary
function of the mitigations process. Also known as “scoping,” this day-to-day function can be
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maintained by reviewing current vehicle and facility design, evaluating accessibility for elderly
or riders with disabilities, training employees on safety procedures and policies, and promoting
safe operating conditions. This stage is appropriate for educating passengers on safe ride
practices and personal security.
Preparedness is the foundation for any crisis situation. Prior to an emergency a risk
assessment should be conducted. This is an assessment of situations that are most likely to occur
in the geographic area. Each potential hazard should have corresponding services needed.
Furthermore, testing the current plan with training exercises and case study scenarios is a great
way to evaluate existing practices. Establishing partnerships and communication between other
participating organizations is a great resource for forging communication channels with different
populations, coordinating procedures, and training programs. However, an established chain of
command should be in place to define the roles of each supporting agency’s staff members.
Response occurs when a crisis arises or when warning signs point to an imminent crisis
situation. Depending on the crisis, responders may have little or no time to initiate preparedness
procedures. Guidelines established in the preparedness phase should govern the constant
monitoring and frequent communication required to maintain organization, efficiency, and
effectiveness. A trained public relations specialist should be on hand to help get appropriate
information out to the public and the media.
After the crisis has occurred, the recovery stage involves assisting the community with
repairing any damage and returning operations to normal. More messages will need to be
disseminated when operating functions are safe and have returned to normal. A debriefing should
take place and further plan assessment needs to be conducted to evaluate its effectiveness and review
any improvements that would make for a more efficient process in the future (Higgins et al. 1999).
During an emergency, transit agencies may need to alter or adapt the services they
provide to the public. For example, in a weather emergency normal bus routes may be shut down
due to flooding. Therefore, agencies must be prepared to keep the public up-to-date and notified
on evacuation information, changes in bus routes, pick-up and drop-off points, and timing of
operations. Thus, employer training on proper procedures and policies is also important. FTA
employee communication occurs by two-way radio through a dispatch center while the public is
informed with an up-to-date 24-hour hotline that is TTY friendly (Transit Cooperative Research
Program 2006).
However, the research presented a lack of information on alternative methods of
communication outside of the telephone. If telephone and power lines were knocked down in a
severe weather emergency, there would need to be back-up methods for sending and receiving
messages. Although the industry outlines when it is appropriate to send these messages, it does
not discuss how they plan on sending these messages.
Reaching special populations is another reason specialized communication is essential for
minimizing risk. The most frequently defined special populations are very old or young, have
limited-English proficiency, have low literacy levels, are geographically isolated, are physically
or intellectually disabled, are blind or have limited vision, and are deaf and hard of hearing.
Adequately reaching all these audiences requires an appropriate use of resources.
Transit agencies team up with other supporting organizations, such as public health
agencies, evacuation shelters, faith-based organizations, assisted living centers, and human
services organizations, because they are helpful partners for coordinating and establishing nontraditional message channels. “Research shows that people are more likely to rely on messages
from trusted sources rather than outside informants, such as the government or mainstream
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media” (Kentucky Cabinet for Health and Family Services 2006). Prior to and following a
disaster, these organizations can forward preparedness materials to these special populations.
Furthermore, emergency resources made available to the public should include materials in large
print, in different languages, in Braille, and with pictures or pictograms. Any media messages
disseminated during an emergency should be produced in multiple languages and in closed
captioning. Other tools for locating and identifying special populations can be census data and
through registries of public users who identify themselves as needing specialized assistance
(FTA 2006).
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APPENDIX B: PARTNER UTILITY AND PUBLIC HEALTH INTERVIEW
TOOLS
INTERVIEW QUESTIONS: DRINKING WATER UTILITIES
Date:
Name of public
drinking water utility:
Name and title of
person interviewed:
Phone number:

Introduction
Hello. My name is _________________. I’m with Jane Mobley Associates, a communication
firm and principal investigator on a study for the Awwa Research Foundation (AwwaRF). The
study is called “Contaminant Risk Management Communication Strategy and Tools.” You were
recommended as someone who could speak about communication around drinking water
contamination events. Your input will help our research team develop a consistent risk
communication strategy and tools on the subject of contaminants for use by local utilities.
I have a brief survey. Is this a convenient time for you to participate?
If yes, proceed to next paragraph. If no, ask when would be a good time for you to call back.
Call back time and date:
If they decline to participate, ask if there is someone else they might recommend.
Recommendation:
Thank them for their time.
Survey
One purpose of this interview is to learn what you, as a drinking water utility official, have or
need to have readily available to communicate with public health agencies, the media, vulnerable
populations, and the general public in the event of water contamination that threatens public
health. Another purpose is to better understand the relationship between your utility and the
public health agency in your area.
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I’m going to read you a list of 12 priority contaminants identified after an in-depth review of
literature and consultation with public health and drinking water experts.
•
•
•
•
•
•
•
•
•
•
•
•

Lead
Endocrine disruptors
Anthrax (deliberate contaminants)
MTBE (gasoline additive)
Perchlorate
Pharmaceuticals
Cryptosporidium
E. coli
Algal toxins
Atrazine
THMs (DBP as a class formed by use of chlorine)
NDMAs (DBP as a class formed by use of chloramines)

Part I – Risk Communication Strategies and Tools
1. How familiar are you with each of these 12 contaminants and their effects on public
health?
a. Very familiar
b. Generally familiar
c. Heard of them
d. Not at all familiar
2. Has your drinking water utility experienced a contamination event? If so, please identify:
(If not, move on to question 3.)
a.
b.
c.
d.
e.

The contaminant?
The risks to the public?
The cause of the problem?
The channels or methods used to notify the public?
How was your public health agency involved?

3. If you’ve never had an event, please tell me briefly how your utility has prepared for the
possibility of a drinking water contamination incident?
a.
b.
c.
d.

Do you have a risk or crisis communication plan? Yes or No (Circle one)
Outside the utility, who would be notified first?
What materials have you prepared to give to the public?
What channels or methods do you plan to use to notify the public?
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4. What type of materials do you currently use to communicate with your customers about
each of the following water contaminants?
•
•
•
•
•
•
•
•
•
•
•
•

Algal toxins
Anthrax (deliberate contaminants)
Atrazine
Cryptosporidium
E. coli
Lead
Endocrine disruptors
MTBE (gasoline additive)
Perchlorate
Pharmaceutical
THMs (DBP as a class formed by use of chlorine)
NDMAs (DBP as a class formed by use of chloramines)

5. Do you believe the material you’ve identified is effective in communicating with your
customers and the media?
a.
b.
c.
d.

What do you like about the materials?
What don’t you like?
What would make them more useful?
Could you please send me copies of some of your materials? What is your Web
site address?

6. For contaminants of emerging concern such as endocrine disruptors and pharmaceuticals,
how helpful would public education material be in increasing awareness about the proper
use and disposal of personal care products, OTC drugs, and prescriptions?
Very

Somewhat

Not Helpful

7. What barriers, if any, prevent you from getting the materials you need to communicate
more effectively about contamination?
8. Whom do you consider your target audiences? (Use list for prompt: Media, policymakers, rate payers, consumers, the general public, sub-categories of the public who may
be sensitive to contaminants, or vulnerable, such as non-English speakers.)
9. How have you customized your contamination information materials and crisis strategies
to reach different audiences, such as:
•
•
•
•

People with limited English proficiency or limited literacy skills?
Parents of young children?
People who are elderly?
People whose health would be at risk from a contaminant?
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10. How do you use your Web site to communicate with the public?
11. Do you have two-way communication channels to receive input from the public about
possible water contamination? Yes or No. (Circle one) If yes, please describe.
Part II – Communication and Relationship Building with Public Health
1. How would you describe the working relationship between your drinking water utility
and your public health agencies?
a.
b.
c.
d.

Strong partnership with regular, frequent contact
Casual relationship with occasional contact
Acquainted with little contact
No working relationship

2. How could this relationship be strengthened?
3. What might be a common reason for you to have contact with the public health
department?
4. If you needed to contact your local or state public health agency, who would you contact?
5. Have you ever worked with public health to communicate about water contamination to
the public? If yes, please describe your experience.
6. In general, when do you think the local public health department should be notified about
a water contamination event?
a. When it is suspected?
b. When the contamination is confirmed?
7. In preparation for an event, what types of information do you think public health officials
need to have about likely water contaminants?
8. During a contamination event, what do you think would be the most important
information a drinking water utility could give public health officials?
•

What would be the best way to distribute that information?

9. What are your barriers to working with your local public health agency?
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10. Have you used materials prepared by public health about health risks from water
contaminants?
a.
b.
c.
d.

All the time.
Some of the time.
Never.
If b or c, why?

That’s the end of the survey. Thank you so much for participating. Your input will be extremely
valuable as we develop strategies and tools for this project. Do you have any questions?
Thank you again. Goodbye.
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INTERVIEW QUESTIONS: PUBLIC HEALTH PROFESSIONALS
Date:
Name of public health
agency:
Name and title of
person interviewed:
Phone number:

Introduction
Hello. My name is __________________. I’m with Jane Mobley Associates, a communication
firm and principal investigator on a study for the Awwa Research Foundation (AwwaRF). The
study is called “Contaminant Risk Management Communication Strategy and Tools.” You were
recommended as a professional who could share insight on public health’s role in drinking water
contamination events. I am conducting brief telephone interviews with a number of public health
professionals whose input will help us develop a consistent risk communication strategy and
communication tools for local water utilities.
I have a brief survey. Is this a convenient time for you to participate?
If yes, proceed to next paragraph. If no, ask when would be a good time for you to call back.
Call back time and date:
If they decline to participate, ask if there is someone else they might recommend.
Recommendation:
Thank them for their time.
Survey
One purpose of this interview is to help define the relationship between drinking water utilities
and public health agencies, particularly around their mutual concern for health risks from
drinking water contaminants. The other purpose is to learn what types of information you, as a
public health official, need from drinking water utilities to help you communicate with the
media, clinicians, and the public, including vulnerable populations, in the event of a water
contamination event.
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I’m going to read you a list of the 12 priority contaminants identified in the study after an in-depth
review of literature and consultation with a number of public health and drinking water experts.
•
•
•
•
•
•
•
•
•
•
•
•

Lead
Endocrine disruptors
Anthrax (deliberate contaminants)
MTBE (gasoline additive)
Perchlorate
Pharmaceuticals
Cryptosporidium
E. coli
Algal toxins
Atrazine
THMs (DBP as a class formed by use of chlorine)
NDMAs (DBP as a class formed by use of chloramines)

Part I – Experience with Water Contaminants
1. How familiar are you with these 12 contaminants and their effects on public health?
a.
b.
c.
d.

Very familiar
Generally familiar
Heard of them
Not at all

2. Has your agency experienced a water contamination event? If yes, please identify: (If not,
go to question 3.)
a.
b.
c.
d.
e.

The contaminant?
The risks to the public?
The cause of the problem?
How your public health agency was notified?
The channels or methods used to notify the public?

3. If not, please tell me briefly how your public health agency would have prepared for the
possibility of a drinking water contamination incident?
a.
b.
c.
d.
e.

Do you have a crisis communication plan? Yes or No (Circle one)
Whom would you notify first?
What information are you prepared to provide the public?
What channels or methods do you plan to use to notify the public?
How would your agency interact with drinking water officials in the case of a
contamination incident?

4. If public health surveillance suspected that a drinking water contaminant might be the
source of a disease outbreak, who would you contact at a water utility?
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5. What type of materials do you currently use to communicate with the public about each
of the following water contaminants?
•
•
•
•
•
•
•
•
•
•
•
•

Algal toxins
Anthrax (deliberate contaminants)
Atrazine
Cryptosporidium
E. coli
Lead
Endocrine disruptors
MTBE (gasoline additive)
Perchlorate
Pharmaceutical
THMs (DBP as a class formed by use of chlorine)
NDMAs (DBP as a class formed by use of chloramines)

6. Do you believe the material available to you for communication about drinking water
contamination is effective in communicating with the public, health clinicians, and the media?
a.
b.
c.
d.

What do you like about the materials?
What don’t you like?
What would make them more useful?
Could you please send me copies of some of your materials? What is your Web
site address?

7. For contaminants of emerging concern such as endocrine disruptors and pharmaceuticals,
how helpful would public educational material be in increasing awareness about the
proper use and disposal of personal care products, OTC drugs, and prescriptions?
Very

Somewhat

Not Helpful

8. Are you aware of any other tools, materials or communication strategies that might help
you be more effective in reaching the media, health clinicians, and the general public in
the event of water contamination?
•

People whose health would be at risk from a contaminant?

9. How do you use your Web site to communicate with the public?
10. Do you have two-way communication channels to receive input from the public about
possible water contamination? Yes or No (Circle one) If yes, please describe.
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Part II – Communication and Relationship Building with Public Health
1. How would you describe the working relationship between your local drinking water
utility and your public health agency? (Circle one)
a.
b.
c.
d.

Strong partnership with regular, frequent contact
Casual relationship with occasional contact
Acquainted with little contact
No working relationship

2. How could this relationship be strengthened?
3. What might be a common reason for you to have contact with the drinking water utilities
in your area?
4. Have you ever worked with a drinking water utility to communicate about water
contamination to the public? If yes, please describe your experience.
5. In general, when do you think the local public health department should be notified about
a water contamination event?
a. When it is suspected?
b. When the contamination is confirmed?
6. In preparation for an event, what types of information do you think public health officials
need to have about likely water contaminants?
7. During a contamination event, what do you think would be the most important
information the utility could give public health officials?
•

What would be the best way to distribute that information?

8. What are your barriers to working with your drinking water utilities?
9. Have you used materials prepared by the drinking water industry about health risks from
water contaminants?
a.
b.
c.
d.

All the time.
Some of the time.
Never.
If b or c, why?

That’s the end of the survey. Thank you so much for participating. Your input will be extremely
valuable as we develop strategies and tools for this project. Do you have any questions?
Thank you again. Goodbye.
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APPENDIX C: BETA TESTING DISCUSSION GUIDES
BETA TESTING DISCUSSION GUIDE – END USERS
Introduction:
“THE AWWA RESEARCH FOUNDATION, CALLED AWWARF, IS CREATING
COMMUNICATION TOOLS TO PROVIDE INFORMATION TO THE PUBLIC ABOUT
DRINKING WATER CONTAMINATION. YOU WOULD RECEIVE THESE MATERIALS
THROUGH VARIOUS CHANNELS, INCLUDING THE TELEVISION, RADIO,
NEWSPAPERS, PRINTED MATERIALS, AND HEALTH CARE PROVIDERS, SUCH AS
DOCTORS’ OFFICES AND PUBLIC HEALTH AGENCIES. YOU WILL BE REVIEWING
FACT SHEETS DEVELOPED AROUND SPECIFIC CONTAMINANTS. I WILL THEN ASK
A SERIES OF QUESTIONS RELATED TO THE INFORMATION PROVIDED IN THE
TOOLS, THE APPEARANCE OF THAT INFORMATION, AND HOW THE TOOL CAN BE
USED AND DISTRIBUTED. YOU CAN RESPOND TO THE QUESTIONS OPENLY AND
HONESTLY SO THAT THE TOOLS CAN LATER BE CHANGED TO FIT THE NEEDS OF
OUR TARGET AUDIENCE – YOU AND OTHER PEOPLE LIKE YOU!
THERE ARE NO RIGHT OR WRONG ANSWERS. EVERYONE’S OPINION IS
EXTREMELY VALUABLE.
NOW, PLEASE TAKE A FEW MINUTES TO LOOK OVER THE MATERIALS. THE
QUESTIONS I ASK WILL BE VERY GENERAL, BUT YOU CAN FEEL FREE TO USE
SPECIFIC MATERIALS AS EXAMPLES IN YOUR RESPONSES.”
Questions:
Tool Information
1.
2.
3.
4.
5.
6.
7.

What information in the tools is easy to understand? Explain.
What in particular is hard to understand?
What do you like about the information in the tools?
What would you change about the information in the tools?
What questions, if any, do you have after reading these materials?
Is there more information that you would want to know? What is it?
Do the resources cited on the fact sheet help you believe the information in this
document?

Tool Structure
1. Is the information presented in logical order?
2. What do you like about the structure, order, or appearance? (For example, should
Q&A come after treating the contaminant in the water; should the resources appear
on the first page and/or is Q&A a good way to present information to people?)
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3. What would you change about the structure, order, or appearance?
4. Does important information stand out? (For example, do you notice words in larger
type or inside a box more than other words?)
Tool Use
1. Is there a clearly stated action for you to take? (From the information in the tool, can
you determine what you should do?) What is it?
2. If you received this information through television or radio, in the mail, or at your
doorstep, would you:
a. Follow any instructions on the fact sheet?
b. Follow up with a doctor to determine effects, if any?
c. Go online to the Internet, including the utility’s Web site with questions or
search for answers?
d. Throw the information away?
e. Worry about potential effects and be uncertain what to do?
f. Not think at all about the information?
g. Other ____________________________________________________
3. If the answer above was “throw the information away,” what would make you keep it?
Tool Distribution
1. What is the best way for a water utility to give you this information – if it is not an
emergency?
a. Flier in the mail
b. Bill insert
c. Door hanger (information left on the door handle of your front door)
d. Mainstream media – television, radio, newspaper
e. Ethnic media – television, radio, newspaper
f. Utility person going door-to-door, face-to-face communication
g. Through a doctor’s office, hospital or public health department
h. Water quality report and/or Consumer Confidence Report (annual report that
water utilities must distribute or make available to customers annually)
i. Other______________________________________________________
2. What is the best way for a water utility to give you this information – if it is an
emergency?
a. Flier in the mail
b. Door hanger (information left on the door handle of your front door)
c. Mainstream media – television, radio, newspaper
d. Ethnic media – television, radio, newspaper
e. Utility person going door-to-door, face-to-face communication
f. Through a doctor’s office, hospital, or public health department
g. Other______________________________________________________
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Wrap up:
“THANK YOU FOR YOUR PARTICIPATION. YOUR THOUGHTS AND IDEAS WILL
HELP AWWARF CREATE BETTER MESSAGES TO COMMUNICATE CRITICAL
INFORMATION RELATED TO DRINKING WATER AND HEALTH TO YOU AND
OTHERS THROUGHOUT THE UNITED STATES.”
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BETA TESTING DISCUSSION GUIDE – END USERS/MEDIA
FACE-TO-FACE OR PHONE
Introduction:
THE AWWA RESEARCH FOUNDATION, CALLED AWWARF, IS CREATING
COMMUNICATION TOOLS TO PROVIDE INFORMATION TO THE PUBLIC ABOUT
DRINKING WATER CONTAMINATION. YOU WOULD RECEIVE THESE MATERIALS
THROUGH YOUR LOCAL PUBLIC HEALTH AGENCY AND PUBLIC WATER UTILITY
AND COULD USE THEM TO HELP COMMUNICATE WITH YOUR VARIOUS
AUDIENCES.
IT IS AWWARF’s GOAL THAT THESE TOOLS COULD BE USED BY BOTH THE
WATER AND PUBLIC HEALTH INDUSTRIES TO COMMUNICATE INFORMATION TO
THE PUBLIC THROUGH THE NEWS MEDIA. IT IS IMPERATIVE THAT WE CAPTURE
YOUR THOUGHTS AND IDEAS SO THAT WE CAN LATER TAILOR THE TOOLS TO
BEST SERVE YOUR AUDIENCES AND COMMUNITY.
Face-to-face
YOU WILL REVIEW NEWS RELEASES AND FACT SHEETS DEVELOPED AROUND
SPECIFIC CONTAMINANTS.
Phone
YOU HAVE ALREADY RECEIVED COPIES OF SOME OF THESE TOOLS FOR YOUR
VIEW.
Both
I WILL ASK A SERIES OF QUESTIONS RELATED TO THE INFORMATION PROVIDED
IN THE TOOLS, THE APPEARANCE OF THAT INFORMATION, AND HOW THE TOOL
CAN BE USED AND DISTRIBUTED. YOU CAN RESPOND TO THE QUESTIONS
OPENLY AND HONESTLY SO THAT THE TOOLS CAN LATER BE CHANGED TO FIT
THE NEEDS OF OUR TARGET AUDIENCE – YOU AND OTHER PEOPLE LIKE YOU!
THERE ARE NO RIGHT OR WRONG ANSWERS. EVERYONE’S OPINION IS
EXTREMELY VALUABLE.
THE QUESTIONS I ASK ABOUT THE MATERIALS WILL BE VERY GENERAL, BUT
YOU CAN FEEL FREE TO USE SPECIFIC MATERIALS AS EXAMPLES IN YOUR
RESPONSE.
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Questions
THE FIRST SET OF QUESTIONS IS GEARED TOWARD GETTING FEEDBACK ON THE
INFORMATION IN THE TOOLS. IN INTERVIEWS, SEVERAL DRINKING WATER
UTILITIES DESCRIBED CHARACTERISTICS THEY WANTED IN COMMUNICATION
TOOLS. MANY OF THESE CHARACTERISTICS APPLY TO NEWS RELEASES. AS I
READ A CHARACTERISTIC, PLEASE RESPOND IF THE TOOLS MEET THE
REQUIREMENT AS AGREE, SOMEWHAT AGREE, SOMEWHAT DISAGREE, OR
DISAGREE.
Tool Information
1. Do you believe the tools [are]:
CHARACTERISTIC AGREE

SOMEWHAT
AGREE

SOMEWHAT
DISAGREE

DISAGREE

Actionable (tell
people what to do)
Useful for the media
Clearly written
Simply written with
plain language
Easy for public to
understand
Sufficient to answer
questions of what,
where, when, why,
and who is affected
Sufficient to address
what utility is doing
about the situation
Credible (Do you
believe the
message?)
Adequately describe
contaminants and
how they are used
Adequately describe
current treatment to
remove contaminant
(if known)
Provide information
on where to find
more details
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2. In the areas where you somewhat disagreed or disagreed, what is your concern? (Take
these one at a time.)
3. Is there more information that you would want to know? What is it?
4. Do the resources cited on the fact sheet help you believe the information in this document?
WE ARE MOVING ON TO A NEW SET OF QUESTIONS. THESE ARE GEARED
TOWARD GETTING FEEDBACK ON THE STRUCTURE OF THE TOOLS.
Tool Structure
1. Is the information presented in logical order?
2. What would you change about the structure, order, or appearance?
THE LAST TWO QUESTIONS ARE GEARED TOWARD GETTING YOUR FEEDBACK
ON TOOL USE AND DISTRIBUTION.
Tool Use and Distribution
1. Would these tools be useful to you in reporting the risk of drinking water contamination
or an actual contaminant event in your community?
a. If not, why
2. What is the best way for a water utility to give you this information – if it is not an
emergency?
a. E-mail from the water utility
b. Fax from the water utility
c. Mail
d. Telephone call
e. Hand delivery
f. Other______________________________________________________
3. What is the best way for a water utility to give you this information – if it is an
emergency?
a. E-mail from the water utility
b. Fax from the water utility
c. Telephone call
d. Mail
e. Hand delivery
f. Other______________________________________________________
4. Would you describe your news outlet as:
a. Mainstream broadcast
b. Mainstream daily print media
c. Mainstream weekly or biweekly
d. Ethnic broadcast
e. Ethnic daily print
f. Ethnic weekly or biweekly print
g. Electronic media (only) (not connected with a newspaper, radio or television station)
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Wrap up:
“THANK YOU FOR YOUR PARTICIPATION. YOUR THOUGHTS AND IDEAS WILL
HELP AWWARF CREATE BETTER MESSAGES TO COMMUNICATE CRITICAL
INFORMATION RELATED TO DRINKING WATER AND HEALTH TO YOU AND
OTHERS THROUGHOUT THE UNITED STATES.”
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BETA TESTING DISCUSSION GUIDE – TELEPHONE INTERVIEW (WATER
UTILITIES)
HELLO, MY NAME IS _______________________________. I’M CONTACTING YOU ON
BEHALF OF THE AWWA RESEARCH FOUNDATION. YOUR UTILITY IS A PARTNER
UTILITY ON PROJECT 4001 – CONTAMINANT RISK MANAGEMENT
COMMUNICATION STRATEGY AND TOOLS. WE TALKED WITH [YOU OR NAME OF
PERSON] LAST FALL ABOUT THE CHARACTERISTICS YOUR UTILITY WOULD
LOOK FOR IN COMMUNICATION TOOLS AROUND CONTAMINANTS. NOW WE
WOULD LIKE YOUR HELP AGAIN TO DETERMINE IF THE TOOLS WE’VE CREATED
MEET YOUR NEEDS.
AS YOU MAY RECALL, THE OVERALL AIM OF THIS PROJECT IS TO HELP
DRINKING WATER UTILITIES EXECUTIVES AND MANAGERS ANSWER THIS
QUESTION: IF FACED WITH A DRINKING WATER CONTAMINANTION ISSUE, HOW
WILL I RESPOND?”
YOU SHOULD HAVE RECEIVED VIA E-MAIL A SERIES OF NEWS RELEASES; PUBLIC
NOTIFICATIONS; AND FACT SHEETS DEVELOPED AROUND 12 SPECIFIC
CONTAMINANTS OR CLASSES OF CONTAMINANTS. HAVE YOU HAD ENOUGH
TIME TO REVIEW THOSE MATERIALS? IS THIS A GOOD TIME TO TALK ABOUT
THEM?
(IF NO) COULD WE SCHEDULE ANOTHER TIME IN THE NEXT WEEK THAT YOU
MAY HAVE AVAILABLE TO TALK ABOUT THE TOOLS? IT IS IMPORTANT THAT WE
CAPTURE YOUR THOUGHTS AND IDEAS. THESE TOOLS ARE CREATED
SPECIFICALLY TO HELP WATER UTILITIES COMMUNICATE WITH THEIR
STAKEHOLDERS AND YOUR FEEDBACK WILL HELP US MAKE THEM USABLE IN
THE WATER INDUSTRY.
INTERVIEW SCHEDULED FOR _________________________________________.
(IF THEY CAN TALK NOW THEN PROCEED WITH THE INTERVIEW.)
(IF YES) IS IT OKAY TO PROCEED WITH THE INTERVIEW? LET’S GET
STARTED.
Tool Information
THE FIRST SET OF QUESTIONS IS GEARED TOWARD GETTING FEEDBACK ON
OVERALL EFFECTIVENESS OF THE TOOLS.
IN THE INTERVIEWS, OUR PARTNER UTILITIES DESCRIBED THE CHARACTERISTICS
THEY WANTED IN THE TOOLS. I WILL READ A CHARACTERISTIC AND ASK YOU TO
TELL ME IF YOU BELIEVE THE TOOLS FIT THAT DESRIPTION. PLEASE RESPOND
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WITH AGREE; SOMEWHAT AGREE; SOMEWHAT DISAGREE; DISAGREE. ARE YOU
READY?
1. Do you believe the tools [are]:
CHARACTERISTIC AGREE

SOMEWHAT
AGREE

SOMEWHAT
DISAGREE

DISAGREE

Actionable (tells
people what to do)
Useful to utilities
Useful for
communicating with
media
Acceptable to public
health community
Accurate
Well written
Simply written with
plain language
Easy for public to
understand
Not alarming
Sufficient to answer
questions of what,
where, when, why,
and who’s affected
Sufficient to address
what utility is doing
about the situation
Adequate for at-risk
populations
Credible (will people
believe the
message?)
Adequately describe
contaminants and
how they are used
Adequately describe
current treatment to
remove contaminant
(if known)
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5. In the areas where you somewhat disagreed or disagreed, what is your concern? (Take
these one at a time.)
6. Do you think the language in the fact sheets and public notifications strikes a good
balance between technical/scientific accuracy and ease of comprehension?
a. If not, why not?
7. The fact sheets are written to an average reading level of ninth grade student in the eighth
month of school. Do you believe this language level is too high, too low or just right for
your customers?
8. Do the resources cited on the fact sheets help make the information more credible?
a. If no, what other resources would you want cited on the communication tools to
make them more credible?
b. Would increased trust in the communications tools cause you to use the materials
when communicating with the media, general public or public health agencies?
Yes, why? No, why not?
c. If no, is there something else that could be added to, or changed about, the
communication tools that would cause you to be more likely to use them?
Tool Structure
WE ARE MOVING ON TO A NEW SET OF QUESTIONS. THESE ARE GEARED
TOWARD GETTING FEEDBACK ON THE STRUCTURE OF THE TOOLS.
You would receive these tools from AwwaRF and use them to communicate with customers, the
media and health care providers. These tools will be available in a downloadable CD and in
hardcopies that can be photocopied. I will name a characteristic and ask you again to tell me if
you agree, somewhat agree, somewhat disagree, or disagree.
6. Do you believe the tools [would be]:
CHARACTERISTIC AGREE

SOMEWHAT
AGREE

SOMEWHAT
DISAGREE

DISAGREE

Accessible (formats)
Customizable for
different situations
Customizable for
different audiences
Easy to keep current
Portable (able to be
taken into field)
Adaptable to
contaminants not on
the priority list
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7. In the areas where you somewhat disagreed or disagreed, what is your concern? (Take
these one at a time.)
Tool Use
THE NEXT QUESTIONS ARE GEARED TOWARD GETTING YOUR FEEDBACK ON THE
USE OF THE TOOLS.
8. Would you set these tools aside and feel that they are just one more thing to deal with?
a. If yes, what would make them useful to you?
9. Do you think the tools would be useful to you in working with a public health agency?
a. If not, why not?
10. In an emergency, what is the typical way for your water utility to distribute this type of
information?
a. Door hanger (information left on the door handle of a front door)
b. Mainstream media – television, newspaper, radio
c. Ethnic media – television, newspaper, radio
d. Utility person going door-to-door, face-to-face communication
e. Through a doctor’s office or public health department
f. Other______________________________________________________
11. In a non-emergency, what is the typical way for you to distribute this type of
information?
a. Flyer, bill insert or other mailed information
b. Door hanger (information left on the door handle of a front door)
c. Mainstream media – television, newspaper, radio
d. Ethnic media – television, newspaper, radio
e. Utility person going door-to-door, face-to-face communication
f. Through a doctor’s office or public health department
g. Meetings in the community
h. Other_____________________________________________________
Risk communication process strategy guide
THE LAST SET OF QUESTIONS RELATE TO THE RISK COMMUNICATION STRATEGY
GUIDELINES. AGAIN I WILL READ YOU A LIST OF CHARACTERISTICS THAT
PARTNER UTILITIES WANTED IN RISK COMMUNICATION STRATEGY GUIDELINES
AND ASK YOU TO TELL ME IF YOU AGREE, SOMEWHAT AGREE, SOMEWHAT
DISAGREE, OR DISAGREE. THERE IS ALSO A NEW RESPONSE OF NOT
APPLICABLE/DON’T KNOW.
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12. Do you believe the guidelines [are]
CHARACTERISTIC

AGREE SOMEWHAT SOMEWHAT DISAGREE
AGREE
DISAGREE

N/A

Something you would use
Useful to utilities with no
communication plans or
personnel
Useful to water utilities
with communication
plans and personnel
Identify how utilities can
take leadership roles in
public health and
community preparedness
Well organized
Easy to follow
Clearly explain the
difference between risk
and crisis
communication
strategies and activities
Help identify different
methods of
communicating about
risk and crisis
Assign utility staff to
specific roles that must
be carried out upon
identification of a
contaminant risk or crisis
Help you assess when to
communicate with the
public about contaminant
issues
Identify broad audience
categories
Advise water utilities on
how to develop or
enhance partnerships
with local public health
agencies
Include information on
how to find additional
resources
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13. In the areas where you somewhat disagreed or disagreed, what is your concern? (Take
these one at a time.)
THOSE ARE ALL THE QUESTIONS I HAVE. DO YOU HAVE ANYTHING ELSE YOU
WOULD LIKE TO ADD?
THANK YOU SO MUCH FOR YOUR PARTICIPATION. YOUR THOUGHTS AND IDEAS
WILL HELP AWWARF CREATE BETTER MESSAGES TO COMMUNICATE CRITICAL
INFORMATION RELATED TO DRINKING WATER AND HEALTH TO YOU AND
OTHERS THROUGHOUT THE UNITED STATES.
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BETA TESTING DISCUSSION GUIDE – TELEPHONE INTERVIEW (PUBLIC
HEALTH)
HELLO, MY NAME IS _______________________________. I’M CONTACTING YOU ON
BEHALF OF THE AWWA RESEARCH FOUNDATION, CALLED AWWARF. AWWARF IS
SPONSORING A PROJECT TO IMPROVE WATER UTILITIES’ PUBLIC HEALTH
OUTREACH AROUND WATER CONTAMINANTS. AS PART OF THAT PROJECT,
AWWARF IS CREATING COMMUNICATION TOOLS TO PROVIDE INFORMATION TO
THE PUBLIC ABOUT DRINKING WATER CONTAMINATION.
IT IS AWWARF’S GOAL THAT ANY COMMUNICATION TOOLS DEVELOPED COULD
BE USED BY BOTH THE WATER AND PUBLIC HEALTH INDUSTRIES. IN ORDER TO
MAKE THE TOOLS WORK FOR PUBLIC HEALTH, IT IS IMPERATIVE THAT WE
CAPTURE YOUR THOUGHTS AND IDEAS SO THAT WE CAN LATER TAILOR THE
TOOLS TO FIT THE NEEDS OF THOSE IN PUBLIC HEALTH INCLUDING LOCAL
HEALTH DEPARTMENTS AND AGENCIES, HOSPITALS, AND PHYSICIANS.
YOU SHOULD HAVE RECEIVED VIA E-MAIL AND/OR MAIL A SERIES OF FACT
SHEETS DEVELOPED AROUND SPECIFIC CONTAMINANTS. IS THIS A GOOD TIME
TO TALK ABOUT THEM?
IF NO, INTERVIEW SCHEDULED FOR ________________________________________.
(IF THEY CAN TALK NOW THEN PROCEED WITH THE INTERVIEW.)
(IF YES) IS IT OKAY TO PROCEED WITH THE INTERVIEW? LET’S GET
STARTED.
THE FIRST SET OF QUESTIONS IS GEARED TOWARD GETTING FEEDBACK ON THE
INFORMATION IN THE TOOLS.
IN INTERVIEWS, OUR PARTNER UTILITIES AND PUBLIC HEALTH PROFESSIONALS
DESCRIBED THE CHARACTERISTICS THEY WANTED IN THE COMMUNICATION
TOOLS. I WILL READ A CHARACTERISTIC AND ASK YOU TO TELL ME IF YOU
BELIEVE THE TOOLS FIT THAT DESRIPTION. PLEASE RESPOND WITH AGREE;
SOMEWHAT AGREE; SOMEWHAT DISAGREE; DISAGREE. ARE YOU READY?
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Tool Content
1. Do you believe the tools [are]:
CHARACTERISTIC AGREE

SOMEWHAT
AGREE

SOMEWHAT
DISAGREE

DISAGREE

Actionable (tells
people what to do)
Acceptable to public
health community
Accurate
Well written
Simply written with
plain language
Easy for public to
understand
Not alarming
Sufficient to answer
questions of what,
where, when, why,
and who’s affected
Sufficient to address
what utility is doing
about the situation
Adequate for at-risk
populations
Credible (will people
believe the
message?)
Adequately describe
contaminants and
how they are used
Adequately describe
current treatment to
remove contaminant
(if known)
9. In the areas where you somewhat disagreed or disagreed, what is your concern? (Take
these one at a time.)
10. Do you think the language in the fact sheets strikes a good balance between
technical/scientific accuracy and ease of comprehension? If not, why not?
11. The fact sheets are written to an average reading level of ninth grade student in the eighth
month of school. Do you believe this language level is too high, too low or just right for
residents in your area?
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12. Do the resources cited on the fact sheets help make the information more credible?
a. If no, what other resources would you want cited on the communication tools to
make them more credible?
b. Would increased trust in the communications tools cause you to use the materials?
If yes, why? If no, why not?
c. If no, is there something else that could be added to or changed about the
communication tools that would cause you to be more likely to use them?
WE ARE MOVING ON TO A NEW SET OF QUESTIONS. THESE ARE GEARED
TOWARD GETTING FEEDBACK ON THE STRUCTURE OF THE TOOLS.
You would receive these tools from a Drinking Water Utility to provide information about
contaminants to the public, your clients, and health care providers.
Tool Structure
1. Is the information presented in logical order?
2. What do you like about the structure, order, and appearance?
3. What would you change about the structure, order, and appearance?
THE LAST SET OF QUESTIONS IS GEARED TOWARD GETTING YOUR FEEDBACK
ON THE USE OF THE TOOLS.
Tool Use
1. Would you use these fact sheets? If no, why?
2. If your clients/patients received this information from television, radio, newspapers, in
the mail, or at their doorstep, what do you think they would do with it?
3. What is the best way for a water utility to give you this information – if it is not an
emergency?
a. E-mail
b. Fax
c. Mail
d. Telephone call
e. Hand delivery
f. Other______________________________________________________
4. What is the best way for a water utility to give you this information – if it is an
emergency?
a. Telephone call
b. E-mail
c. Fax
d. Mail
e. Hand delivery
f. Other______________________________________________________
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5. In the event of a water contaminant emergency how would you inform other health
professionals in your area?
a. Telephone system
b. Mass text messaging
c. Web
d. Direct fax
e. Courier service
f. Other: ____________________________________________________
13. In the event of a water contamination emergency how would you inform the public of
vital health information?
a. Web
b. Contact the local mainstream media – television, radio, newspaper?
c. Contact local ethnic media – television, radio, newspaper?
d. Other____________________________________________________
THOSE ARE ALL THE QUESTIONS I HAVE. DO YOU HAVE ANYTHING ELSE YOU
WOULD LIKE TO ADD?
THANK YOU SO MUCH FOR YOUR PARTICIPATION. YOUR THOUGHTS AND IDEAS
WILL HELP AWWARF CREATE BETTER MESSAGES TO COMMUNICATE CRITICAL
INFORMATION RELATED TO DRINKING WATER AND HEALTH TO YOU AND
OTHERS THROUGHOUT THE UNITED STATES.
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Given

Given

THMs (chloraform)
(could do as a class)

HAA

x

x

Cyanide

Sarin

x

Ethanol

x

examples - antibiotics,
caffeine, antidepressants,
birth control,
cholesterol-lowering
compounds

Pharmaceuticals
(handle as a class)

x

Radon

xx

x

Mercury

xx

xx

Arsenic

Aluminum

xx

Flourides

Copper

x

xx

Perclorate

Nitrates

xx

Chlorides

Inorganic Chemicals

xx

MTBE

xx

x

xx

xx

x

x

xx

x

xx

Phosgene

Gasoline Additives

xx

Ricin

xx

xx

xx

xx

Given

xx

xx

x

Smallpox

Viral Hemorrhagic
Fevers

Plague

xx

xx

xx

Tularemia

x

x

Botualism

xx

xx

xx

i.e.Bacillus Anthrasis

Deliberates

Given
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xx

xx

xx

xx

x

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

x

note: some overlap with
pharmaceuticals

xx

xx

xx

xx

xx

Endocrine Disruptors
(handle as a class of
contaminants)

x

x

x

Feared

Health Effects
at Low
Dosages

x

xx

xx

xx

xx

xx

Known

PAC Criteria

Bromate

Given

Given

DBP's (could be
included as a class)

NDMA

Given

LEAD

Contaminant

RFP

x

x

x

x

x

x

Children

x

x

Others

Sub-populations

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Addressed
Elsewhere

mcl

mcl

mcl

mcl

mcl

state mcls

sec.mcl

mcl

state mcls

mcl

MCL/chron

MCL/chron

MCL/chron

Action Level

Standard Exists

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Terror
concern

x

x

x

x

x

x

x

x

x

x

x

Treatable

S/GW

S

S/GW

GW

S/GW

GW

GW

GW

GW

S/GW/NT

GW

GW

S

S

S

S/GW

S/GW

S/GW

S/GW

S/GW

S/GW

S/GW

S/GW

S/GW

S

S

S

S

S

S/GW

Source

x

x

x

x

x

xx

x

x

xx

xx

xx

% population
affected

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Media
coverage
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x

x

x

x

x

x

x

x

x

x

x

Common

x

x

x

x

x

Emerging

x

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

Acute

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

Chronic

xx

xx

x

xx

xx

xx

Sub-chronic

3

2

2

1

2

2

1

2

3

1

3

3

3

2

Water Utility
Suggestion

xx

xx

xx

xx

xx

xx

xx

xx

xx

Rec'd

x

x

x

x

x

x

Treatable

x

Geosmir/taste and odor
compounds

Atrizine

x

x

x

Benzene

Dioxin

PCBs

x

xx

xx

mcl

mcl

mcl

mcl
mcl

mcl

mcl

x

x

Perchloroethene (PCE)

mcl

State Guidance

State Guidance

State Guidance

State Guidance

Vinyl Chloride

x

1,1,1, Tetrachloroethane
(TCA)

xx

x

x

x

x

x

x

Dichloroethylene

x

Trichloroethene (TCE)

Solvents/Organics

Strontium

tritium

cobalt

uranium

Radiologicals

x

x

x

Metolachlor

Triazine (and
degredates)

xx

Alachlor

Pesticides/Herbicides

x

Cyanobacteria (bluegreen algae), other
freshwater algae, and
their toxins

x

x

x

x

Mycobacterium avium
intracellulare (MAC)

Algal toxins (as a class)

x

Microsporidia
(Enterocytozoon &
Septata)

x

Echoviruses

x

Coxsackieviruses

x

Caliciviruses

xx
xx

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

S

x

x

x

x

x

x

x

Aeromonas hydrophila

TT

Adenoviruses

x

x

xx

x

xx

x

avian flu

xx

xx

giardia

x

x

x

x

Terror
concern

x

TT

mcl

Standard Exists

xx

x

x

Addressed
Elsewhere

cryptosporidium

xx

xx

x

xx

Others

Sub-populations
Children

microbacterium

x

xx

x

x

Feared

Health Effects
at Low
Dosages

x

xx

e-coli

PAC Criteria

h-pylori

xx

xx

Legionella

Known

Fecal coliform

Microbial
Contaminants

Contaminant

RFP
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S/GW

S

GW

GW

GW

GW

GW

GW

GW

S/GW

GW

GW

S

S

S

S

S

S

S/GW

S/GW

S/GW

S/GW

S/GW

Source

x

x

x

x

xx

xx

xx

x

% population
affected

x

x

x

x

x

x

x

x

x

x

Media
coverage

x

x

x

x

x

x

Common

x

x

x

x

x

x

x

x

Emerging

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

Acute

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

Chronic

xx

Sub-chronic

1

1

1

1

1

1

2

1

1

3

1

1

Water Utility
Suggestion

x

x

xx

xx

Rec'd
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2,2',4,4',6pentabromodiphenyl
ether (BDE-100)

2,2',4,4',5,5'hexabromodiphenyl
ether (BDE-153)

2,2',4,4',5,5'hexabromobiphenyl
(HBB)

2,2',4,4',5pentabromodiphenyl
ether (BDE-99)

2,2',4,4'tetrabromodiphenyl
ether (BDE-47)

Five Flame Retardants

Terbufos sulfone

Dimethoate

Contaminant

Assessment Monitoring
List 1

N-nitroso-pyrrolidine
(NPYR)

N-nitrosomethylethylamine
(NMEA)

N-nitroso-di-npropylamine (NDPA)

N-nitroso-di-nbutylamine (NDBA)

N-nitrosodimethylamine (NDMA)

N-nitroso-diethylamine
(NDEA)

Six Nitrosamines

Metolachlor oxanilic
acid (OA)

Metolachlor ethane
sulfonic acid(ESA)

Alachlor oxanilic acid
(OA)

Alachlor ethane sulfonic
acid(ESA)

Acetochlor oxanilic acid
(OA)

Acetochlor ethane
sulfonic acid (ESA)

Six Acetanilide
Degradates

Acetochlor

Three Parent
Acetanilides

Note: Listed for
information, but no
details

CCL LIST Microbial
Contaminant
Candidates

Contaminant

RFP

Known

PAC Criteria

Feared

Health Effects
at Low
Dosages
Children

Others

Sub-populations

Addressed
Elsewhere
Standard Exists
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Terror
concern
Treatable

Source

% population
affected

Media
coverage
Common

Emerging

Acute

Chronic

Sub-chronic

Water Utility
Suggestion

Rec'd

Vanadium

Terbufos

Terbacil

RDX

Prometon

Organotins

Nitrobenzene

Molinate

Methyl bromide

Linuron

p-Isopropyltoluene (pcymene)

Fonofos

EPTC (s-ethyldipropylthiocarbamate)

Diuron

Disulfoton

Diazinon

DDE

DCPA di-acid degradate

DCPA mono-acid
degradate

Bromobenzene

Boron

Acetochlor

2-methyl-Phenol (ocresol)

2,6-dinitrotoluene

2,4-dinitrotoluene

2,4-dinitrophenol

2,4-dichlorophenol

2,2-dichloropropane

2,4,6-trichlorophenol

1,3-dichloropropene

1,3-dichloropropane

1,2-diphenylhydrazine

1,1-dichloropropene

1,1-dichloroethane

1,2,4-trimethylbenzene

1,1,2,2-tetrachloroethane

Chemical Contaminant

Hexahydro-1,3,5trinitro-1,3,5-triazine
(RDX)

2,4,6-trinitrotoluene
(TNT)

1,3-dinitrobenzene

Three Explosives

Contaminant

RFP

Known

PAC Criteria

Feared

Health Effects
at Low
Dosages

112 | Contaminant Risk Management Communication Strategy and Tools

©2010 Water Research Foundation and Drinking Water Inspectorate. ALL RIGHTS RESERVED.
Others

Sub-populations
Children

Addressed
Elsewhere
Standard Exists

Terror
concern
Treatable

Source

% population
affected

Media
coverage
Common

Emerging

Acute

Chronic

Sub-chronic

Water Utility
Suggestion

Rec'd

APPENDIX E: SUBJECT MATTER EXPERTS’ RÉSUMÉS
Elisa M. Speranza
President; CH2M HILL OMI
Education
M.P.A., Public Administration, Harvard University, 1988
B.A., Political Science, Boston College, 1982
Distinguishing Qualifications
•

•
•
•

President of CH2M HILL OMI, a 1,600-person business group within the CH2M
HILL enterprise that provides management, operations, and maintenance services to
municipalities and industries
Was CH2M HILL’s global service team leader for Utility Management Solutions
practice in the firm’s Water Business Group
Served as Deputy Director of the Massachusetts Water Resources Authority, serving
2.5 million customers and implementing the $4 billion Boston Harbor Project
Recognized industry leader and resource on strategic communication, infrastructure
asset management, sustainable financing, and organizational development

Relevant Experience
Elisa Speranza is President of CH2M HILL OMI, which provides a range of custom-tailored
operations and maintenance solutions for clients in government and industry. Services provided
by the more than 1,600 people of CH2M HILL OMI include management and operations
consulting services; water and wastewater system optimization; contract O&M of water,
wastewater and other utilities; and complete municipal operations, including administration,
public works and community development. Prior to assuming her current role in January 2008,
Elisa was CH2M HILL’s global service team leader for its Utility Management Solutions
practice. She has worked on both the public utility and consulting sides of the water and
wastewater business for over 20 years, and is experienced with the development and
implementation of strategies to help organizations manage more efficiently and foster effective
communications with customers and other stakeholders. Her recent work with utilities has
focused on communication, strategic planning, organizational development, rates, and asset
management issues.
Over the last several years, Elisa has worked with municipal water and wastewater agencies
taking a proactive approach to infrastructure asset management and sustainable financing. A coauthor of the AWWA report, Water Infrastructure at a Turning Point: The Road to Sustainable
Asset Management, she was also the project manager for the 2004 AWWA-sponsored study,
Avoiding Rate Shock: Making the Case for Water Rates.
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Prior to becoming a consultant, Elisa served as Deputy Director of the Massachusetts Water
Resources Authority and Special Projects Manager for the Boston Water and Sewer Commission.
A recognized leader in the North American water profession, Elisa is a past AWWA Executive
Committee member and currently serves as Vice President of Water for People.
Representative Projects and Dates of Involvement
Task Leader, Public Communications, Guide to Evaluating Disinfection in a SecurityConscious Environment, American Water Works Association, Washington DC, 2007 to
present. Development of a comprehensive guidance document to provide utility decision-makers
and other stakeholders with a true picture of risks, mitigation approaches, and alternative
tradeoffs that will result in better, more informed disinfection system decisions.
Project Manager, Establishment of the Western Regional Water Commission, Reno, NV,
2007. Facilitating staff working group pursuant to a new state law establishing a regional
commission to coordinate water resources management for six entities in Western Nevada.
Task Leader, Social and Policy—MASDAR Development, 2007. Program Management team
for implementation of the world’s first zero carbon, zero waste, 100% renewable energy
development for the Abu Dhabi Future Energy Company.
Project Manager—Water Infrastructure and Conservation Adjustment implementation,
2007, Connecticut Water Company, Clinton, CT. Assisting investor-owned utility in
developing response to new regulation and an infrastructure assessment report.
Team Member/Advisor—Public Awareness Program; USAID – Water and Wastewater
Sector Policy Reform; Cairo, Egypt; 2006-2007. Drafted comprehensive Strategic
Communication Plan for Holding Company overseeing institutional development of water and
wastewater utilities for the country. Working with in-country team on implementation of public
awareness activities designed to communicate the value of water and importance of water
conservation.
Project Manager, Management Best Practices Review, City of Phoenix Water Services
Department; October 2005–2007. Organizational assessment for the water/wastewater utility
encompassing a review and best practices assessment of 10 strategic areas of utility operations,
management, and capital programs. Overseeing Phase 2 tasks involving strategic
communications, IT, regulatory compliance, and training.
Project Advisory Committee, “Tools to Help Water Utilities Establish Customer Payment
Options,” Project 4004, Awwa Research Foundation, 2007 to present. Project is to develop a
guidance manual to help water utilities develop convenient and flexible customer payment
options, and to identify how best to communicate the availability of these options to enhance
customers’ regular payment of water bills.
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Analyst and Co-author, Water Infrastructure at a Turning Point: the Road to Sustainable
Asset Management; AWWA Water Utility Council; Washington, D.C.; April 2005–June
2006. Public policy report designed to help water utilities communicate with their elected and
appointed decision-makers and the public about the importance of investment in water
infrastructure.
Task Leader, Public Outreach Program; Comprehensive Financial Plans, City of
Cleveland Divisions of Water & Water Pollution Control; 2004-June 2006. Developed and
implemented public outreach program in support of a comprehensive rate study, search for
additional revenue sources and potential service area expansion for the City of Cleveland
utilities. Mayoral support and Council approval by a 22-1 vote.
Project Manager, Organizational Efficiency Review, Regional Water Authority, New
Haven, CT; April 2004. Reviewed the Customer Relations Division’s organizational structure,
work processes and performance metrics to provide recommendations for optimized operations.
Project Manager; Avoiding Rate Shock: Making the Case for Water Rates; AWWA Water
Utility Council; Washington, D.C.; June 2003-April 2004. Developed case studies and
recommendations for utilities to promote sustainable local financing of water infrastructure.
Presenter, Facilitator and Co-author; Asset Management Planning and Reporting Options
For Water Utilities; Awwa Research Foundation (AwwaRF); Denver, Colorado; October
2002 to 2005. Collaborative effort with participating utilities to compare costs and benefits of
several different approaches to asset management for water infrastructure.
Team Member; Strategic Business Planning, Honolulu Board of Water Supply, Hawaii;
2002-2004. Worked with the utility's upper management to implement strategic business plan
together with organizational development and communication improvements to enhance the
Board's status as a “best practice” utility.
Instructor; Asset Management Workshops; Association of Metropolitan Sewerage
Agencies (AMSA, now the National Association of Clean Water Agencies—NACWA);
Baltimore, Atlanta, and Kansas City, Missouri; 2002. Presented a series of asset management
workshops sponsored by AMSA on asset management, “Managing Public Infrastructure Assets
to Minimize Cost and Maximize Performance.”
Project Manager; Strategic Communication Program; Water and Sewer Commission;
Springfield, Massachusetts; September 2001-June 2002. Developed a strategic
communication program to support the Commission's asset management and capital
infrastructure financing program. Resulted in first water rate increase in over 10 years.
Task Leader; Competitiveness Evaluation and Business Process Re-engineering; U.S.
Navy; Pearl Harbor Public Works Center; Honolulu, Hawaii; September 2000-August
2001. Comprehensive re-engineering program for water and wastewater utilities on the base.
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Co-Author, analyst and facilitator, Dawn of the Replacement Era infrastructure policy
report; AWWA, Water Utility Council; Washington, D.C.; May 2001. Policy analysis for the
AWWA associated with the development of a "best practice" approach to infrastructure asset
management.
Policy Analyst; Infrastructure Policy Analysis; U.S. Environmental Protection Agency
(USEPA); Washington, D.C.; 2001. Policy analysis regarding the federal role in
water/wastewater asset management and infrastructure financing.
Public Sector Experience
As Deputy Director for the Massachusetts Water Resources Authority (MWRA) from 1992
through 1995, Elisa oversaw policy development, external affairs, environmental reviews, and
facilities planning efforts. Before re-joining MWRA in 1992, Elisa was a project manager for the
Boston Water and Sewer Commission (BWSC), where she reviewed capital projects, monitored
laws and regulations, and coordinated pollution prevention, wet weather, water accountability,
and public education projects. She has also worked in the fields of affordable housing,
community development, journalism, politics, and mass transit.
Professional Organizations/Affiliations
American Water Works Association (past Council Chair, Vice President, and Director-atLarge); Outstanding Service to AWWA Award and Honorary Member, 2007; Water for
People (Vice President); New England Water Works Association (Past Director-at-Large);
Water Environment Federation (5S Society); Massachusetts Water Works Association (Past
President); McGuinness Award
Presentations and Publications
Elisa has spoken on a wide range of issues affecting water and wastewater utilities at numerous
meetings of local, state, and national professional organizations. She has testified before the
Massachusetts Legislature and the U.S. House of Representatives, and has been a frequent
spokesperson with local, regional, and national print and electronic media. Her presentations,
publications, and other professional activities include the following:
•
•
•

•
•

National League of Cities, Congress of Cities, November 17, 2007, New Orleans, LA.
“Water Infrastructure and the Role of Local Elected Officials.”
Cromwell, John E., Speranza, Elisa M. & Reynolds, Haydn, April 2007, “The
Infrastructure ‘Crisis’?” Journal AWWA, Vol. 99 Issue 4.
Sundheimer, Marlene, Zone, Matt & Speranza, Elisa M., April 2007, “Beyond the
Tap: City Water Service as a Catalyst for Regional Economic Development,” Journal
AWWA, Vol. 99 Issue 4.
Cromwell, John E. & Speranza, Elisa M. January 2007, “Asset Management Too
Complicated? Just Think About Your Car,” Journal AWWA, Vol. 99 Issue 1.
American Water Works Association, June 2006. Water Infrastructure at a Turning
Point: The Road to Sustainable Asset Management. National webcast, panel
presentation at AWWA Annual Conference & Exposition, San Antonio, TX.
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•
•

•

•

•
•

•

•

•

•
•
•
•
•
•

•
•
•

Awwa Research Foundation, 2006. Asset Management Planning and Reporting
Options For Water Utilities. Co-author.
New England Water Works Association, December 2005. "Saving America's
Wetland: the Role of Coastal Erosion in the Hurricane Katrina Disaster," Randolph,
Massachusetts.
American Water Works Association, June 2005. "Foundations for Water
Infrastructure Renewal", and "Value of Water", presentations and panel participation
at Annual Conference and Exposition, San Francisco, CA.
American Water Works Association. Avoiding Rate Shock: Making the Case for
Water Rates. Project Manager; presenter at Annual Conference and Exposition,
Orlando, FL June 2004; North American Webcast, July 2004; over a dozen
presentations around the country in 2004 and 2005.
Awwa Research Foundation, 2004. Understanding and Enhancing the Impact of
Consumer Confidence Reports. Reviewer.
Speranza, Elisa M. 2003. "Death of the Silent Service: Meeting Consumer
Expectations." In Drinking Water Regulation and Health. Ed. Fred Pontius. John
Wiley & Sons, Inc.
Speranza, Elisa M., E. Rothstein, G. Wammock, and J. Spencer. 2003. Development
of a Strategic Planning Process. American Water Works Research Foundation
(AwwaRF) project #2745.
Speranza, Elisa M.. Water Utility and Community Response and Developing
Credibility through Communications, March 2003. AWWA Security Congress,
Anaheim, California.
Speranza, Elisa M. and E. Rothstein. February 2003. Take Time for Paradise:
Parallels between Baseball and Utility Management. AWWA/WEF Joint
Management Conference. Dallas, Texas.
Speranza, Elisa M. March 2002. Anti-Terrorism for Small Rural Water Systems.
Panelist, National Rural Water Association.
Speranza, Elisa M. February 2002. Reinvesting in Drinking Water Infrastructure.
Maine Water Utilities Association. Portland, Maine.
Speranza, Elisa M. February 2002. Aging Water Infrastructure Adds to Public Health
Concerns. American College of Preventive Medicine. San Antonio, Texas.
Speranza, Elisa M. Making the Water-Health Connection. March 2002. Association
of State Drinking Water Administrators. Alexandria, Virginia.
Speranza, Elisa M. November 2001. Making the Water-Health Connection.
Moderator, AWWA Water Quality Technology Conference. Nashville, Tennessee.
Speranza, Elisa M., J. Cromwell, and H. Reynolds. May 2001. Dawn of the
Replacement Era: Reinvesting in Drinking Water Infrastructure. AWWA Water
Industry Technical Action Fund.
Speranza, Elisa M. March 2001. All Infrastructure Is Local: A Top-Down Approach
to Asset Management. National League of Cities. Washington, D.C.
Speranza, Elisa M. February 2001. Making the Water-Health Connection. AWWA,
Hawaii Section. Hilo, Hawaii.
Speranza, Elisa M. November 1999. Is the Drinking Water Safe? What You and the
Public Will Need to Know. American Public Health Association Annual Conference.
Chicago, Illinois.
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•
•
•
•
•
•
•

•

•
•

•

Speranza, Elisa M. and P. Demit. June 1999. "Consumer Confidence Reports: An
Opportunity for Public Outreach." Journal NEWWA.
Speranza, Elisa M. October 1998. Project Advisory Committee. Infrastructure Needs
for the Public Water Supply Sector. AWWA Water Industry Technical Action Fund.
Speranza, Elisa M. November 1997. AWWA SDWA Implementation Workshop.
Nashville, Tennessee.
Speranza, Elisa M. 1997-1998. Project Advisory Committee. Risk Checklist for Water
Utilities. AWWA Research Foundation.
Speranza, Elisa M. June 1997. Public Confidence and Customer Satisfaction. AWWA
Annual Conference and Exposition. Atlanta, Georgia.
Speranza, Elisa M. June 1996. SDWA Reauthorization: A Utility Perspective. AWWA
Annual Conference and Exposition. Anaheim, California.
Speranza, Elisa M. September 1995. "Forging New Partnerships for a Sensible
Approach to SDWA Compliance." Journal of New England Water Works
Association. Vol. 109, No. 3.
Speranza, Elisa M. and Cosgrove, E.V. February 1994. The Massachusetts Water
Resources Authority: Turning the Tide on Pollution. White Oak International
Conference on Regional Water Resources. Sponsored by the American Academy of
Arts and Sciences. Jacksonville, Florida.
Sullivan, John P. and Speranza, Elisa M. July 1992. "Proper Meter Sizing for
Increased Accountability and Revenues." Journal AWWA.
Represented AWWA on the National Drinking Water Advisory Council's working
group to develop the Consumer Confidence Report Rule under the 1996 Safe
Drinking Water Act Amendments.
Developed Consumer Confidence Reports for several municipalities in response to
federal Safe Drinking Water Act water quality “right-to-know” regulations.
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Michael Burke
Education
M.S., Urban and Environmental Studies, RPI, 1977
B.S., Chemical Engineering, Lowell Technology, 1970
Professional Registrations
Professional Engineer: New York (1976); Massachusetts (1976)
Distinguishing Qualifications
•
•
•
•
•

•
•

Twenty years as Director of the State of New York's drinking water program
More than thirty years of wastewater and drinking water regulatory experience
Development of drinking water regulations as required by the federal drinking water
act and state legislature and executive body
Development and implementation of New York's Drinking Water State Revolving
Fund which has awarded more than one billion dollars in low interest loans and grants
Past President of the Association of State Drinking Water Administrators, as well as
Association's Legislative Committee Chair during 1996 Safe Drinking Water Act
Amendments
Past Chair of AWWA's Regulatory Agency Workgroup and past member Public
Affairs Manufacturers and Water Utility Councils
Member of a team that created the New York section of AWWA's Tifft Symposium,
now in it's 26th year

Relevant Experience
As State Drinking Water Administrator, Mr. Burke is extremely knowledgeable in drinking
water regulations, both at the state and national level. He developed and implemented
compliance efforts in New York for the Surface Water Treatment Rules, Disinfection ByProducts, organic chemical regulations, lead and copper rule, public notification, and
radionuclide standards, among others. Mr. Burke's compliance efforts involved training,
technical assistance, financial assistance, as well as direct enforcement.
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James E Campbell
Public Involvement Manager
Education
B.S., Environmental Resource Management/Economics, Allegheny College, 1983
Trained mediator, PennAccord Center for Environmental Dispute Resolution
Distinguishing Qualifications
•

Expertise in collaborative problem solving, public involvement, risk communication,
and decision making for environmental projects

Relevant Experience
Mr. Campbell is an environmental planner specializing in collaborative problem solving, public
involvement, risk communication, and decision making for environmental projects. His
experience includes projects related to generating and distributing electric power, supplying and
ensuring the quality of drinking water, planning for the disposal of municipal solid waste, siting
facilities for handling solid waste, remediating hazardous waste sites, protecting estuaries,
managing growth, and managing military base closures. Mr. Campbell is experienced in
developing and implementing methods to facilitate group decision making. He has worked as an
instructor in a variety of public forums (including conducting workshops and open houses,
facilitating advisory committee meetings, and using structured decision making techniques) to
develop public involvement skills.
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Joseph M Nattress
Environmental Engineer
Education
M.S., Environmental Engineering, Drexel University, 1997
B.S., Environmental Engineering, Wilkes University, 1996
Professional Registrations
Professional Engineer: Delaware (#12425, 2002), Pennsylvania (#PE062195, 2003), New Jersey
Distinguishing Qualifications
x
x
x
x

Experience in the planning, design, and construction of water infrastructure projects
Experience in water and wastewater treatment processes and technologies
Expertise in pilot testing conventional and new technologies for water treatment
Familiar with drinking water regulatory requirements and implementation strategies

Relevant Experience
Mr. Nattress is an environmental engineer in CH2M HILL's Water Business Group in the
Philadelphia, Pennsylvania office. Mr. Nattress has been involved with the planning, design and
construction of numerous water treatment and distribution projects in the Northeastern and MidAtlantic regions of the United States. He also has experience in the areas of water quality,
hydraulics, and drinking water regulations. He has unique experience in the design and operation
of drinking water pilot plant facilities.
Mr. Nattress has also been involved in the planning, design, and construction services for
wastewater treatment and collection systems for municipal clients in the Northeastern United
States as a project manager and project engineer. This includes unique experience in the
evaluation of plant capacity via the use of tools to maximize the existing infrastructure. In
addition, Mr. Nattress is knowledgeable in air and odor issues in municipal wastewater
treatment.
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Linda Macpherson
Vice President, Reuse Principal Technologist, Senior Water Policy Planner, Public
Involvement Specialist
Education
M.P.A., Portland State University, 1980
B.A., magna cum laude, University of Massachusetts-Amherst (Phi Beta Kappa), 1971
Distinguishing Qualifications
•
•

•
•

•
•
•

•
•
•
•

30 years of experience developing public awareness programs for water, wastewater,
and environmental quality
Actively involved in planning and service organizations dealing with water resources
issues, including the Water Environment Federation (WEF) Public Education Chair
and Communications Task Lead for the Compounds of Emerging Concern
Community of Practice (CEC COP), American Water Works Association (AWWA)
Reuse Video Subcommittee, WateReuse Foundation Research Advisory Committee,
Association of Metropolitan Sewerage Agencies (AMSA), Association of Clean
Water Agencies (ACWA), Pacific Northwest Clean Water Agencies (PNCWA),
Water Environment Research Foundation (WERF), and the WateReuse Association
Member of American Leadership Forum (Class 19 Fellow), City Club of Portland,
SOLV (Board Member) and the National Association for Interpretation
Recognized for work conceptualizing and managing the development of
environmental educational exhibits, videos, interactive computer programs, and
printed materials
Extensive experience designing concepts for public education displays and visitor
centers at water and wastewater reclamation facilities
Expertise in inspiring a new vision and appreciation for water and new solutions to
old problems
Winner of the national 1999 WEF Public Education Award for work on the Pacific
Northwest Pollution Control Administration Education Committee, 1992 ACWF
President's Award for support of water quality stewardship initiatives, and the 1995
ACWA Special Award for long-term contributions in support of its communication
and education agenda
Successfully presents complex technical issues to the public and policy makers
Demonstrated expertise creating consensus among parties involved in challenging
issues through planning, policy analysis, and public education and involvement
Sought-after speaker on water policy at national and international conferences
CH2M HILL Co-Global Technology Leader for Reuse Services and member of the
Sustainable Development and Public Involvement Communities of Practice
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Relevant Experience
Linda Macpherson specializes in translating complex water-related issues into clear vernacular
and in stimulating new ways of thinking about sustainable water management. She is a senior
policy planner, public involvement specialist, and reuse technologist with CH2M HILL, where
she is often called upon to develop public education campaigns and policy strategies that build
consensus among parties who are grappling with challenging water, wastewater, and
environmental quality issues. Linda is based in CH2M HILL's Portland, Oregon, office.
Ms. Macpherson's goal is to actively engage people in the issues to stimulate good decision
making around water use and sustainable solutions. Through extensive work with environmental
education and policy, she has developed a keen understanding of how to get people of all ages
involved in water stewardship. Her concepts for educational facilities—including interactive
exhibits and videos—have engaged the public in unique and exciting new ways and garnered
numerous awards. Ms. Macpherson has worked with clients to create public support for such
projects as wastewater treatment plant siting and expansion, odor control efforts, and water reuse
programs. Her communications approach is to design plans to reach broad audiences; to address
a wide range of learning styles by relaying information through a variety of media; tailor the
message to address the unique character of local communities; and to recognize the importance
of and to incorporate feedback into the process.
Ms. Macpherson is also a strategist and sought-after speaker on sustainable water resources
management. She assists governments and public works agencies with finding new ways to
manage complex policy issues, including water resources policy, endangered species
management, water reuse, and institutional management. She also works with citizen groups and
elected officials to identify and address land use, growth, and environmental issues affected by
water and wastewater projects.
Before joining CH2M HILL, Ms. Macpherson managed the Environmental Education and Policy
Division of the Bureau of Environmental Services for the City of Portland, Oregon. In that
capacity, she provided policy analysis and regulatory review for the beginnings of the city's
Clean Rivers program.
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APPENDIX F: PARTNER WATER UTILITY PROFILES
WATER DISTRICT NO. 1 OF JOHNSON COUNTY, KAN. (WATERONE)
10747 Renner Blvd.
Lenexa, KS 66219
Administration: (913) 895-5500
Customer Service: (913) 895-1800
www.waterone.org
Water District No. 1 (WaterOne) is a drinking water provider for Johnson County, Kan.,
that serves 15 cities on a retail basis and has three sources: the Missouri River, the Kansas River,
and 21 wells.
The District operates under its own seven-member governing board and is separate from
JCW (Johnson County Wastewater). JCW, a sanitary sewer provider in Johnson County, is a
county department that operates under the Johnson County Board of County Commissioners.
Unique to WaterOne’s communication efforts is its online series of water quality “Fact
Sheets” covering a variety of contaminants. (Available only in English.) A 2003 Customer
Satisfaction Survey documented high consumer satisfaction with availability, taste, and safety of
water, as well as problem resolution by WaterOne.
Demographic analysis of factors that could impact communication around contaminants
in the communities served by WaterOne reveals:
•
•
•
•
•

A general population that is well below the national average in terms of poverty rate.
A percentage of non-English speaking residents below the national average.
The percentage of owner-occupied households is above the national average
The percentage of renter-occupied households is below national statistics.
The percent of households over 65 is in line with U.S. comparison data.
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ANNISTON WATER WORKS AND SEWER BOARD OF CALHOUN COUNTY, ALA.
131 West 11th Street
P.O. Box 2268
Anniston, AL 36202
Administration: (256) 236-3429
www.awwsb.org
The Anniston Water Works and Sewer Board of Calhoun County, Ala., serve not only
Anniston proper, but also Fort McClennan and the Anniston Army Depot, along with other
communities throughout the southern end of Calhoun County. The utility manages the region’s
premier water resource, the Coldwater Spring, and the area’s surface water reservoirs: the
Hillabee Reservoir and the Sam Hamner Reservoir. Another notable customer of the Board is the
Southern Bottled Water Company. This local company takes water from Coldwater Spring for
sale nationally under the label of “Watkopie Spring.”
The Water Works and Sewer Board of the City of Anniston is a public corporation
governed by a seven member Board of Directors. The Board is appointed by the City
Commissioners of the City of Anniston.
Its primary form of customer communication is its annual CCRs.
Demographic analysis of factors that could impact communication around contaminants
for the City of Anniston itself reveals:
•
•
•
•
•

The percentage of individuals who fall below the poverty rate is significantly above
the national average
The number of non-English speaking residents falls far below comparable national data.
The percent of owner-occupied households is below the national average.
The percentage of renter-occupied households is above average.
The percentage of people over the age of 65 residents is higher than average.
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CITY OF DURHAM DEPARTMENT OF WATER MANAGEMENT
101 City Hall Plaza
Durham, NC 27701
Administration: (919) 560-4381
www.durhamnc.gov/departments/wm/
The Department of Water Management is responsible for the operation and maintenance
of the City of Durham’s water supply system – approximately 200,000 customers – with the
utility’s service area increasing by nearly 28% over the previous 10 years. Durham has two highquality sources of water. Lake Mitchie, built in 1926, had been a reliable source for over 60
years. Rapid development in the mid 1980’s led to the construction of the Little River reservoir
and dam in 1988 to provide additional water.
The City of Durham has a council-manager form of government with the Council
comprised of seven elected members including the Mayor. The Department of Water
Management is a city-operated entity.
The Annual CCR is available online; printed copies may be requested through the City.
Also available online is information regarding lead contamination entitled “Lead in Drinking
Water – Should Durham Customers be Concerned?” Water customers can request a sample test
kit either online or by calling the city.
Demographic analysis of factors that could impact communication around contaminants
for the City of Durham reveals:
•
•
•
•

A poverty level that is above the national average
Non-English speaking percentages that are below comparable data.
Consistent with the presence of a large university, owner-occupied rates are
noticeably below and renter-occupied rates are noticeably above relative benchmarks.
The number of over-65 customers also is below the national average.
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PHILADELPHIA WATER DEPARTMENT AND WATER REVENUE BUREAU,
PHILADELPHIA, PENN.
ARAMark Tower - 5th Floor
1101 Market Street
Philadelphia, PA 19107-2994
Administration: (215) 685-6300
www.phila.gov/water
Customer Information: (215) 686-6880
www.phila.gov/waterrev/index.html
The Philadelphia Water Department and Water Revenue Bureau serve the Greater
Philadelphia region, a population of about 1.6 million people. The Water Revenue Bureau was
created in 1959 specifically to handle water and sewer billing operations. Drinking water
resources include the Delaware and Schuylkill Rivers with each contributing approximately onehalf of the city’s overall supply.
The Philadelphia Water Department is leading the development and implementation of an
Early Warning System for the Schuylkill and lower Delaware Rivers. Its goal is to provide
advance warning of potential source water contamination (chemical spills and other potential
hazards) to water suppliers. An online drinking water quality monitoring system is in
development.
A Citizen’s Advisory Council has been working with the utility to improve
communication with customers and to develop public information about a variety of topics,
including drinking water quality and storm water pollution prevention. The Water Revenue
Assistance Program provides copies of “Know Your Rights as a Residential Water and Sewer
Customer.” Multiple “Fact Sheets” are available online regarding general water quality issues.
Demographic analysis of factors that could impact communication around contaminants
for the city of Philadelphia reveals:
•
•
•
•
•

The percentage of people living below poverty is nearly twice the national average
The percentage of population of non-English speaking residents is slightly below the
national average.
The percentage of owner-occupied households is below comparable U.S. statistics.
The percentage of renter-occupied households is above the national average.
The percentage of customers who are over-age 65 is on par with national data.
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PORTLAND WATER BUREAU, PORTLAND, ORE.
1120 S.W. Fifth Avenue
Portland, OR 97204
Administration: (503) 823-7404
Customer Service: (503) 823-7770
www.portlandonline.com/water
The Portland Water Bureau delivers drinking water to more than 800,000 people who live
in the Portland metropolitan area. Included in that number are wholesale contracts with 19 water
purveyors. The primary water source is the Bull Run Watershed located 26 miles east of
downtown Portland in the Mt. Hood National Forest. Portland also uses groundwater from the
Columbia South Shore Well Field as a high-quality supplemental water supply.
The Portland Water Bureau acts in partnership with the citizens it serves, regulatory
agencies, and a network of regional water suppliers. The Portland Utility Review Board, a
citizens’ committee, advises the city council on water, sewer, stormwater, and solid waste
financial plans and rates. Citizens provide input and feedback on policy issues through a variety
of forums.
The Drinking Water Quality Report (CCR) is mailed to all customers in June of each year
and is available in Spanish, Russian, and Vietnamese. In addition, the Triannual Water Quality
Analyses post detailed water quality information three times a year. A fact sheet has been
developed: “Lead in Water and Plumbing.” For questions/concerns regarding water quality issues,
a Water Quality Line is available. The Bureau’s Web site lists it as the only water utility in the
nation with a daily news blog: The Water Blog. The City of Portland Auditor’s Office conducts an
annual Customer Satisfaction Survey on government services. For 2005-06, a majority of the
population rated overall water quality and water service as either “good” or “very good.”
Demographic analysis* of factors that could impact communication around contaminants
for the City of Portland reveals:
•
•
•
•
•

The percentage of residents who fall below the poverty level is just about equal with
national data.
The percentage of non-English speaking populations is slightly below the national
average.
The percentage of owner-occupied houses is below the national average.
The percentage of renter-occupied households is above average.
The percentage of over-age 65 individuals is almost equal to overall U.S. statistics.

*Demographic data taken from the 2000 U.S. Census. Information about the utilities themselves
comes from their Web sites.
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ABBREVIATIONS
AP
APIC
ATSDR
AVIP
AWWA
AwwaRF

Associated Press
Association for Professionals in Infection Control and Epidemiology
Agency for Toxic Substances and Disease Registry
Anthrax Vaccine Immunization Program
American Water Works Association
Awwa Research Foundation, now the Water Research Foundation

BPA

Bisphenol A

CARC
CCL
CCR
CDC
CEM

Cancer Assessment Review Committee
Contaminant Candidate List
Consumer Confidence Report
Centers for Disease Control and Prevention
Comprehensive Emergency Management

DBP
DDT
DES
DHS
DNR

Disinfection byproduct
dichlor-diphenyl-trichloroethane
diethylstilbesterol
Department of Health Services
Department of Natural Resources

EDC
EMA
EMS

Endocrine disrupting chemical
Emergency Management Agency
Emergency Medical Service

FDA
FEMA
FTA

Food and Drug Administration
Federal Emergency Management Agency
Federal Transit Authority

GAC
GIS

Granular activated carbon
Geographic Information System

HAAs
HUS

haloacetic acids
Hemolytic uremic syndrome

IOU
IPCS
IRIS

Investor Owned Utility
International Programme on Chemical Safety
Integrated Risk Information System

LADWP
LEP
LEPC

Los Angeles Department of Water and Power
Limited English proficiency
Local Emergency Planning Committee
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MCL
MHD
MHO
MTBE
MWW

Maximum Contaminant Level
Milwaukee Health Department
Medical Health Office
methyl tertiary butyl ether
Milwaukee Water Works

NACCHO
NDMA
NIMS
NOAA
NRDC
NTZ

National Association of County and City Officials
nitrosodimethylamine
National Incident Management System
National Oceanic and Atmospheric Administration
Natural Resources Defense Council
nitazoxanide

PAC
PCBs
PDF
PESP
PHIX
PPB
PPT
PSA
PUC
PWD

Project Advisory Committee
polychlorinated biphenyls
Portable Document Format
Pesticide Environmental Stewardship Program
Public Health Information eXchange
Parts per billion
Parts per trillion
Public Service Announcement
Public Utilities Commission
Philadelphia Water Department

RFP
RUP

Request for proposal
Restricted use pesticide

THMs

trihalomethanes

UCMR
USDHS
USEPA
USGAO
USGS

Unregulated Contaminant Monitoring Rule
United States Department of Homeland Security
United States Environmental Protection Agency
United States General Accounting Office
United States Geological Survey

WIIFM

What’s in it for me?
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The Water Research Foundation (formerly Awwa Research Foundation or AwwaRF) is a member-supported,
international, 501(c)3 nonproﬁt organization that sponsors research to enable water utilities, public health
agencies, and other professionals to provide safe and affordable drinking water to consumers.
The Foundation’s mission is to advance the science of water to improve the quality of life. To achieve this mission,
the Foundation sponsors studies on all aspects of drinking water, including resources, treatment, distribution,
and health effects. Funding for research is provided primarily by subscription payments from close to 1,000 water
utilities, consulting ﬁrms, and manufacturers in North America and abroad. Additional funding comes from
collaborative partnerships with other national and international organizations and the U.S. federal government,
allowing for resources to be leveraged, expertise to be shared, and broad-based knowledge to be developed and
disseminated.
From its headquarters in Denver, Colorado, the Foundation’s staff directs and supports the efforts of more than 800
volunteers who serve on the board of trustees and various committees. These volunteers represent many facets
of the water industry, and contribute their expertise to select and monitor research studies that beneﬁt the entire
drinking water community.
The results of research are disseminated through a number of channels, including reports, the Web site, Webcasts,
conferences, and periodicals.
For its subscribers, the Foundation serves as a cooperative program in which water suppliers unite to pool their
resources. By applying Foundation research ﬁndings, these water suppliers can save substantial costs and stay on
the leading edge of drinking water science and technology. Since its inception, the Foundation has supplied the
water community with more than $460 million in applied research value.
More information about the Foundation and how to become a subscriber is available on the Web at
www.WaterRF.org.
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1DWLRQDO$VVRFLDWLRQRI&RXQW\DQG&LW\+HDOWK2I¿FLDOV 1$&&+2 
(QYLURQPHQWDO+HDOWK&RPPLWWHHORFDOSXEOLFKHDOWKDJHQFLHVLQDQGQHDU
SDUWQHUXWLOLW\FRPPXQLWLHVDQGSXEOLFKHDOWKSURIHVVLRQDOVZKRVHLQWHUYLHZV
FRQWULEXWHGWRWKHGHYHORSPHQWRIPDWHULDOVWKDWZRXOGEHVXLWDEOHIRUXVHE\
SXEOLFKHDOWKDJHQFLHVDVZHOODVE\GULQNLQJZDWHUXWLOLWLHV
6SHFLDOUHFRJQLWLRQDQGDSSUHFLDWLRQEHORQJWRWKHIRXU:DWHU5HVHDUFK
)RXQGDWLRQSURMHFWPDQDJHUVDVVLJQHGWR3URMHFWZKRZRUNHGGLOLJHQWO\
WRHQVXUHWKHVXFFHVVIXOFRPSOHWLRQRIWKLVSURMHFW7KH\RIIHUHGWKHLUWLPH
ZLVGRPDQGVXSSRUWWRWKH3$&DQGSURMHFWWHDP7KH\DUH,QGLD:LOOLDPV
UHWLUHG .HQDQ2]HNLQ LQWHULP 6KRQQLH&OLQHDQG6XVDQ7XUQTXLVW
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,QWURGXFWLRQ
³,WLVIXQGDPHQWDOO\QHFHVVDU\WRFKDQJH
RXUWKLQNLQJ±WRWKLQNRIGLVDVWHUDVQRW
VSHFLDO´
±'U/HH&ODUNVSHFLDOLVWLQ'LVDVWHU6WXGLHV
5XWJHUV8QLYHUVLW\DQGDGYLVRUWRWKH
'HSDUWPHQWRI+RPHODQG6HFXULW\ 

:KDW¶VLQLWIRUPH"
3URIHVVLRQDOVLQWKHGULQNLQJZDWHULQGXVWU\ZKRZHUHLQWHUYLHZHGIRUWKLV
VWXG\FRPPHQWHGWKDWWKH\ZHUHWRREXV\GRLQJWKHLUMRERISURYLGLQJ
TXDOLW\VDIHZDWHUWRVSHFXODWHRQZKDWPLJKWKDSSHQDQGH[SHQGUHVRXUFHV
SUHSDULQJIRUD³ZKDWLI´HYHQW<HWHPHUJHQFLHVDUHQRWXQFRPPRQDQG
FDQQRWEHWKRXJKWRIDV³VSHFLDO´HYHQWVRUHYHQXQH[SHFWHG7KH\RFFXU
GDLO\LQFRPPXQLWLHVDFURVV1RUWK$PHULFDDQGDVDUHVXOWDUHDUHDOLW\WKDW
FDOOVHYHU\YLWDOLQIUDVWUXFWXUH±LQFOXGLQJGULQNLQJZDWHU±WRSUHSDUHIRUWKH
ZRUVW
,QIDFWGULQNLQJZDWHUXWLOLWLHVKDYHUHFRUGHGVFRUHVRILQFLGHQWVDURXQG
ZDWHUFRQWDPLQDWLRQ±DFFLGHQWVYDQGDOLVPKRD[HVSORWVWKUHDWVDQG
RXWULJKWDWWDFNV±EHIRUHDQGDIWHUDQGWKH$QWKUD[DWWDFNVWKDW
IROORZHG  
$VDUHVXOWRIWKH¿HOGVRIULVNDQGFULVLVFRPPXQLFDWLRQKDYHJURZQ
UDSLGO\\HWWKHDPRXQWRIOLWHUDWXUHDURXQGGULQNLQJZDWHUXWLOLW\ULVN
FRPPXQLFDWLRQLVOLPLWHG:DWHUXWLOLWLHVPD\KDYHVRPHHOHPHQWRIULVN
DVVHVVPHQWDQGPDQDJHPHQWEXWQHDUO\KDOIRIZDWHUXWLOLWLHVLQWKH8QLWHG
6WDWHVKDYHQRFRPPXQLFDWLRQSODQDQGDWOHDVWKDOIKDYHQRGHGLFDWHG
FRPPXQLFDWLRQVWDII)RUPLGVL]HGDQGVPDOOZDWHUV\VWHPVWKHDEVHQFH
RIDQ\FRPPXQLFDWLRQSODQRUVWDIIPHDQVQRFRRUGLQDWHGVWUDWHJLF
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FRPPXQLFDWLRQHIIRUWWRJLYHFXVWRPHUVFUHGLEOHWLPHO\LQIRUPDWLRQVRWKH\FDQ
PDNHJRRGGHFLVLRQV  7KHDQQXDO&RQVXPHU&RQ¿GHQFH5HSRUW &&5 
LVDIXQGDPHQWDOFRPSRQHQWRIDZDWHUXWLOLW\¶VULVNDQGFULVLVFRPPXQLFDWLRQ
DSSURDFK7KLVDQQXDOUHSRUWLVDFRPPXQLFDWLRQDQGSXEOLFDZDUHQHVV
WRROWKDWFDQEHWKHEDVLVIRUDSSO\LQJRWKHUWRROVDQGVWUDWHJLHVWRVWDUWULVN
FRPPXQLFDWLRQDQGUHODWLRQVKLSEXLOGLQJZLWKFRQVXPHUVDERXWHPHUJLQJ
FRQWDPLQDQWV
)RUDFRPPXQLW\V\VWHPIDFHGZLWKWXUELGLW\RUPHGLDLQTXLULHVDERXWWKH
SUHVHQFHRISKDUPDFHXWLFDOVLQWKHVXSSOLHVWKHXQSUHSDUHGUHVSRQVHV³QR
FRPPHQW´RU³ZH¶UHQRWSXWWLQJRXWPRUHLQIRUPDWLRQWKDQZHKDYHWRSXW
RXW´ZLOOQRWEHVXI¿FLHQWWRKROGRIIWKHWRUUHQWRITXHVWLRQVGRXEWVUXPRUV
IHDUVEDGSUHVVSXEOLFGLVWUXVWDQGSRVVLEOHODZVXLWV  
$ULVNFRPPXQLFDWLRQVWUDWHJ\SUHSDUHGLQDGYDQFHFDQKHOSDGULQNLQJZDWHU
XWLOLW\GHDOZLWKWKHVHFRQVHTXHQFHVWKDWFDQKDUPLWVUHSXWDWLRQRSHUDWLRQV
EXVLQHVVVXFFHVVFXVWRPHUVDQGWKHFRPPXQLW\¶VSXEOLFKHDOWK7KH5LVN
&RPPXQLFDWLRQ6WUDWHJ\DQG7RROVSURYLGHDSUDFWLFDOUHVSRQVHWRWKHQHHG
IRUFRRUGLQDWHGULVNDQGFULVLVFRPPXQLFDWLRQSODQVVSHFL¿FDOO\DURXQG
GULQNLQJZDWHUFRQWDPLQDQWV±SDUWLFXODUVXEVWDQFHVRUJDQLVPVRUFODVVHV
RIFRQWDPLQDQWVZHUHLGHQWL¿HGDVKLJKSULRULW\EHFDXVHWKH\UHSUHVHQW
GLIIHUHQWULVNVDQGSRVHVSHFL¿FKHDOWKFRQFHUQV
7KRXJKZDWHUWUHDWPHQWWHFKQRORJLHVVXFFHVVIXOO\UHPRYHPRVWFRQWDPLQDQWV
IURPZDWHUVXSSOLHVWKHUHDUHVHYHUDOZKLFKDUHFRQVLGHUHGWREHRI³HPHUJLQJ
FRQFHUQ´7KHVHFRQWDPLQDQWVRIHPHUJLQJFRQFHUQDQGFDQGLGDWHFRQWDPLQDQWV
SUHVHQWWKHG\QDPLFRIXQFHUWDLQW\LQSURYLGLQJLQIRUPDWLRQWRWKHSXEOLFDQG
PHGLD)HZVWXGLHVKDYHEHHQGRQHRQWKHKHDOWKHIIHFWVRIVRPHFRQWDPLQDQWV
DQGOLWWOHLVNQRZQDERXWWKHORQJWHUPHIIHFWVRIH[SRVXUHWRRWKHUFRQWDPLQDQWV
VXFKDVDOJDOWR[LQVDQGDWUD]LQH,QDGGLWLRQQHZVWXGLHVEULQJLQWRTXHVWLRQ
SUHYLRXVOLQNVEHWZHHQFRQWDPLQDQWH[SRVXUHDQGGLVHDVH
&RPPXQLFDWLQJDERXWFRQWDPLQDWLRQRIWKHZDWHUVXSSO\UHTXLUHVRSHQGLDORJXH
ZLWKFRPPXQLW\SDUWQHUVUHJXODWRU\DJHQFLHVWKHPHGLDDQGPRVWLPSRUWDQWO\
WKHSXEOLF5LVNFRPPXQLFDWLRQVKRXOGHGXFDWHSHRSOHDERXWWKHIDFWV
VXUURXQGLQJWKHULVNZLWKRXWFUHDWLQJDODUPDQGSURYLGHDFWLRQVSHRSOHFDQWDNH
WRKHOSSURWHFWWKHPVHOYHVDQGWKHZDWHUVXSSO\

+RZWRXVHWKHVHJXLGHOLQHV



7KH5LVN&RPPXQLFDWLRQ6WUDWHJ\DQG7RROVSURYLGHDUHVRXUFHWRXWLOLWLHV
WKDWFDQEHLPPHGLDWHO\XVHGWRLPSURYHSXEOLFDQGORFDOKHDOWKDJHQF\
RXWUHDFKWKURXJKDVHWRISUHGHVLJQHGDQGIRUPDWWHGULVNFRPPXQLFDWLRQ
WRROVDURXQGFRQWDPLQDQWVRIFXUUHQWRUSRWHQWLDOFRQFHUQ
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7RDGGUHVVVRPHRIWKHRQJRLQJDQGUHFXUULQJFKDOOHQJHVLQSURYLGLQJ
ULVNFRPPXQLFDWLRQWRFXVWRPHUVFRQVXPHUVHOHFWHGRI¿FLDOVRWKHU
VWDNHKROGHUVDQGWKHPHGLDWKHVH*XLGHOLQHVSUHVHQWDGHFLVLRQPDNLQJ
SURFHVVDORQJZLWKSUHSDUHGUHVRXUFHVWKDWGULQNLQJZDWHUXWLOLWLHVFDQXVH
WRGHYHORSPRUHFRQVLVWHQWDQGHIIHFWLYHULVNDQGFULVLVFRPPXQLFDWLRQ
SODQQLQJVWUDWHJLHVDFWLRQVPHVVDJHVDQGWRROV
7KHVH*XLGHOLQHVGRQRWSURYLGHDQLQGHSWKVWXG\RIULVNFRPPXQLFDWLRQ
SUDFWLFHVDQGSULQFLSOHVWKDWFRXOGDSSO\WRDQ\DQGDOOULVNLVVXHVIDFHGE\
DGULQNLQJZDWHUXWLOLW\VXFKDVGURXJKWDQGÀRRGV7KH\GRKRZHYHURIIHU
DFRRUGLQDWHGPHWKRGRORJ\IRUOHDGLQJXWLOLWLHVWKURXJKWKHVWHSVRIFUHDWLQJ
FRPPXQLFDWLRQVWUDWHJLHVWKDWZLOODGGUHVVERWKULVNVWUDWHJ\ PDWHULDOV
SUHSDUHGDQGFRPPXQLFDWHGDKHDGRIWLPHWRKHOSPDQDJHWKHULVNRIZDWHU
FRQWDPLQDWLRQWKURXJKLQIRUPDWLRQDQGSUHYHQWLRQ DQGFULVLVVWUDWHJ\
DFWLYLWLHVDQGPDWHULDOVWRKHOSSURWHFWUHVSRQGDQGUHFRYHULQWKHHYHQWRID
FRQWDPLQDWLRQHPHUJHQF\ 

:K\VKRXOGP\XWLOLW\ERWKHUZLWKULVNFRPPXQLFDWLRQ"
 5LVNFRPPXQLFDWLRQDQGLVVXHVPDQDJHPHQWFDQKHOSSURWHFWD
XWLOLW\¶VUHSXWDWLRQDQGSRVVLEO\LWVERWWRPOLQH¿QDQFLDOO\ 
 $FRQWDPLQDQWLVVXHRUHYHQWWKDWFUHDWHVSXEOLFFRQFHUQRURXWULJKW
GDQJHULVLQHYLWDEOH 
 (OLPLQDWLQJFRQWDPLQDQWVLQDZDWHUVXSSO\LVPXFKHDVLHU
WKDQJHWWLQJPLVLQIRUPDWLRQRUVSHFXODWLRQRXWRIDXWLOLW\¶V
FRPPXQLFDWLRQSLSHOLQH
 6WXGLHVVKRZWKDWUDWHSD\HUVZKRDUHEHWWHULQIRUPHGDUHOHVV
FULWLFDORIDXWLOLW\HYHQZKHQSUREOHPVDULVH 
 )XQFWLRQDOZRUNLQJUHODWLRQVKLSVZLWKSDUWQHUVDQGVWDNHKROGHUV
ZLOOEHQHFHVVDU\IRUDQHIIHFWLYHUHVSRQVHLQFOXGLQJWKH
FRPPXQLFDWLRQRILPSRUWDQWSXEOLFKHDOWKLQIRUPDWLRQDQG
SURWHFWLYHDFWLRQV
 7KRVHVDPHZRUNLQJUHODWLRQVKLSVZLOODVVLVWLQGHSOR\LQJKXPDQ
DQGFDSLWDOUHVRXUFHVHI¿FLHQWO\
 &RQVXPHUVUDWHSD\HUVDQGRWKHUVWDNHKROGHUVZLOOEHPRUH
OLNHO\WRDFFHSWJXLGDQFHDQGZRUNZLWKWKHXWLOLW\WRDGGUHVV
FRQWDPLQDQWVRIHPHUJLQJFRQFHUQLIWKH\DUHLQFOXGHGLQ
GLVFXVVLRQVDQGSODQQLQJWKURXJKULVNFRPPXQLFDWLRQDFWLYLWLHV
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+RZWKHVHJXLGHOLQHVZHUHGHYHORSHG
$VHULHVRIUHVHDUFKDFWLYLWLHVSURYLGHGWKHEDVLVIRUWKHGHYHORSPHQWRIWKH
5LVN&RPPXQLFDWLRQ6WUDWHJ\DQG7RROV
 $OLWHUDWXUHUHYLHZRIFXUUHQWO\DYDLODEOHPDWHULDOLQFOXGLQJWKH6WDJH
'LVLQIHFWLRQ%\SURGXFWV '%3V ULVNFRPPXQLFDWLRQPDWHULDO
DOUHDG\GHYHORSHGE\WKH$VVRFLDWLRQRI0HWURSROLWDQ:DWHU$JHQFLHV
$0:$ $PHULFDQ:DWHU:RUNV$VVRFLDWLRQ $::$ DQG86(3$
$OVRUHYLHZHGZHUHDYDLODEOHVSHFL¿FFRQWDPLQDQWPDWHULDODOUHDG\LQ
XVHLQWKHGULQNLQJZDWHULQGXVWU\DQGPHGLDUHSRUWV
 2QHRQRQHLQWHUYLHZVZLWKVHOHFWHGXWLOLW\SHUVRQQHO XWLOLW\
SDUWQHUVDQGRWKHUV DQGSXEOLFKHDOWKSURIHVVLRQDOVWRJDWKHU
LQIRUPDWLRQRQWKHSULRULW\FRQWDPLQDQWVDVZHOODVSUHVVLQJ
FRPPXQLFDWLRQLVVXHVDURXQGFRQWDPLQDQWVLQJHQHUDO
 $QRYHUYLHZRIXWLOLW\FXVWRPHUFRPPXQLFDWLRQUHVHDUFKDQG
H[DPSOHVRIULVNFRPPXQLFDWLRQVWUDWHJLHVIURPWKHODUJHERG\
RINQRZOHGJHDERXWULVNFRPPXQLFDWLRQLQJHQHUDO%HFDXVH
WKHUHLVQRWDJUHDWDPRXQWRIOLWHUDWXUHDURXQGGULQNLQJZDWHU
FRPPXQLFDWLRQVWUDWHJLHVWKLVRYHUYLHZLQFOXGHGUHVHDUFKLQWR
H[LVWLQJULVNFRPPXQLFDWLRQVWUDWHJLHVLQDOOLHGFULWLFDOLQIUDVWUXFWXUH
LQGXVWULHV
 5LJRURXVH[DPLQDWLRQE\VXEMHFWPDWWHUH[SHUWVRILQIRUPDWLRQ
LQFOXGHGLQVSHFL¿FFRQWDPLQDQWWRROVWRHQVXUHVFLHQWL¿FDFFXUDF\
DQGDSSOLFDELOLW\
 %HWDWHVWVRIWKHGUDIWWRROVZLWKSRWHQWLDOHQGXVHUVRIWKH
LQIRUPDWLRQLQFOXGLQJDWULVNSRSXODWLRQVSXEOLFKHDOWK
SURIHVVLRQDOVPHGLDDQGSDUWQHUXWLOLWLHV
 5HYLVLRQRIWKHVH*XLGHOLQHVDQGWRROVEDVHGRQIHHGEDFNIURPWKH
IRFXVJURXSVLQWHUYLHZVDQGPDWHULDOUHYLHZV

+RZWKHVHJXLGHOLQHVDUHRUJDQL]HG
7KH5LVN&RPPXQLFDWLRQ6WUDWHJ\DQG7RROVRXWOLQHDJHQHUDOVWUDWHJ\IRU
FRPPXQLFDWLQJDERXWGULQNLQJZDWHUFRQWDPLQDWLRQ
 8QGHUVWDQGLQJ5LVNDQG&ULVLV&RPPXQLFDWLRQ
 6WHS2QH/D\WKHRUJDQL]DWLRQDOIRXQGDWLRQ
 6WHS7ZR0DNHULVNFRPPXQLFDWLRQZRUN
 &ULVLV&RPPXQLFDWLRQ3ODQQLQJ



 7RROVDQG7HPSODWHV
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(DFKVHFWLRQLQFOXGHVFKHFNOLVWVDQGWLSVWRDVVLVWZDWHUXWLOLWLHVLQ
QDYLJDWLQJWKURXJKULVNDQGFULVLVFRPPXQLFDWLRQSODQQLQJ

:KDWWRH[SHFW
7KH5LVN&RPPXQLFDWLRQ6WUDWHJ\DQG7RROVRIIHUDFRPPRQDSSURDFK
IRUFRPPXQLFDWLQJDERXWGULQNLQJZDWHUFRQWDPLQDQWVEXWDUHQRW
GHVLJQHGWREHD³RQHVL]H¿WVDOO´'ULQNLQJZDWHUXWLOLWLHVYDU\E\VL]H
JHRJUDSKLFORFDWLRQDJHRILQIUDVWUXFWXUHFXVWRPHUGHPRJUDSKLFVDQG
W\SHVRIFRQWDPLQDWLRQPRVWIUHTXHQWO\WKUHDWHQHGRUHQFRXQWHUHG:KHQWR
FRPPXQLFDWHZKDWWRVD\DQGWRZKRPZLOOGHSHQGODUJHO\RQWKHLQFLGHQW
LWVHOI,QLQWHUYLHZVVRPHXWLOLWLHVZHUHQRWFRQFHUQHGDERXWDWUD]LQHJHWWLQJ
LQWRWKHZDWHUVXSSOLHVZKLOHHOVHZKHUHXWLOLW\VWDIIZHUHXQIDPLOLDUZLWK
SHUFKORUDWH(YHU\XWLOLW\LVXQLTXH\HWWKHUHDUHFRPPRQDOLWLHVDPRQJWKHP
ZKHQLWFRPHVWRHIIHFWLYHFUHGLEOHULVNFRPPXQLFDWLRQ
7ZRWKHPHVWKDWDSSHDUWKURXJKRXWWKHVH*XLGHOLQHVDUHWKHLPSRUWDQFH
RISUHSDUDWLRQDQGSDUWQHUVKLSV7KHVHWKHPHVHPHUJHGIURPSURMHFW
UHVHDUFKDVEHLQJFULWLFDOWRWKHVXFFHVVRUIDLOXUHRIDZDWHUXWLOLW\¶VDELOLW\
WRFRPPXQLFDWHHIIHFWLYHO\DFFXUDWHO\DQGFOHDUO\DERXWFRQWDPLQDQWV
FRQWDPLQDQWVRIHPHUJLQJFRQFHUQDQGDFWXDOFRQWDPLQDWLRQHYHQWV

5HIHUHQFHV


0REOH\-3K'&RPPXQLFDWLRQV2XWUHDFKDQG
3UHSDUHGQHVVIRU/DUJH6FDOH'LVDVWHUV5HVHDUFK)LQGLQJVDQG
5HFRPPHQGDWLRQV-DQH0REOH\$VVRFLDWHV.DQVDV&LW\0R



:HOWHU*$FWXDODQG7KUHDWHQHG6HFXULW\(YHQWVDW:DWHU
8WLOLWLHV'HQYHU&ROR$ZZD5)DQG$::$



0REOH\-3K'.5HLQKDUGW&7DWKDPDQG(7DWKDP3K'
6WUDWHJLF&RPPXQLFDWLRQ3ODQQLQJ$*XLGHIRU:DWHU
8WLOLWLHV'HQYHU&ROR$ZZD5)DQG$::$



'RQQ-00HQGR]DDQG-3ULWFKDUG7DLQWHG'ULQNLQJ
:DWHU.HSW8QGHU:UDSV0DQ\UHVHDUFKHUVIHDUSXEOLFZRXOG
PLVXQGHUVWDQGRYHUUHDFWWRGLVFORVXUH>2QOLQH@$YDLODEOHKWWS
ZZZPVQEFPVQFRPLGSULQWGLVSOD\PRGH!
>FLWHG0DUFK@



7DWKDP(3K'&7DWKDPDQG-0REOH\3K'
&RQVXPHU$WWLWXGHV%HKDYLRUDQGWKH,PSDFWRI&RPPXQLFDWLRQV
(IIRUWV'HQYHU&ROR$ZZD5)DQG$::$
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8QGHUVWDQGLQJ
5LVNDQG&ULVLV
&RPPXQLFDWLRQ
:KDWLVULVN"
5LVNLVWKH³OLNHOLKRRGRIDQDGYHUVHHYHQWDQGLWVQHJDWLYHLPSDFW´  (YHQ
ZKHQULVNLVQRWZHOOGH¿QHGSHRSOHH[SHULHQFHFRQFHUQDERXWWKHXQNQRZQ
:DWHUXWLOLWLHVDUHFKDOOHQJHGWRUHDFKRXWDQGFRPPXQLFDWHZLWKFRQVXPHUV
DQGWKHSXEOLFDERXWWKHULVNRIGULQNLQJZDWHUFRQWDPLQDWLRQ7KLVLV
SDUWLFXODUO\WUXHIRUFRQWDPLQDQWVRIHPHUJLQJFRQFHUQEHFDXVHWKHVFLHQFH
LVVWLOOGHYHORSLQJDQGWKHUHDUHIHZFOHDUFXWDQVZHUV

:KDWLVULVNFRPPXQLFDWLRQIRUGULQNLQJZDWHU
XWLOLWLHV"

7KH1DWLRQDO5HVHDUFK
&RXQFLOGH¿QHGULVN
FRPPXQLFDWLRQDV³DQ
LQWHUDFWLYHSURFHVVRI
H[FKDQJLQJLQIRUPDWLRQ
DQGRSLQLRQDPRQJ
LQGLYLGXDOVJURXSV
DQGLQVWLWXWLRQVRIWHQ
LQYROYHVPXOWLSOH
PHVVDJHVDERXW
WKHQDWXUHRIULVNRU
H[SUHVVLQJFRQFHUQV
RSLQLRQVRUUHDFWLRQV
WRULVNPHVVDJHVRUWR
OHJDODQGLQVWLWXWLRQDO
DUUDQJHPHQWVIRUULVN
PDQDJHPHQW´ 

,QWKHZDWHULQGXVWU\ULVNFRPPXQLFDWLRQLVDQH[FKDQJHRILQIRUPDWLRQ
DQGRSLQLRQDPRQJWKHXWLOLW\FRQVXPHUVDQGRWKHUVWDNHKROGHUVLQFOXGLQJ
SDUWQHUDJHQFLHVVXFKDVZDVWHZDWHUDQGSXEOLFKHDOWK7KLVH[FKDQJHRI
LQIRUPDWLRQDQGRSLQLRQDVVLVWVFXVWRPHUVDVWKH\HYDOXDWHLQIRUPDWLRQ
SXWLWLQWKHFRQWH[WRIWKHLUXQLTXHFLUFXPVWDQFHVDQGPDNHKHDOWKUHODWHG
GHFLVLRQVIRUWKHPVHOYHVDQGWKHLUIDPLOLHV5LVNFRPPXQLFDWLRQFDQRFFXU
GXULQJDQRQHPHUJHQF\VLWXDWLRQRUPD\EHSDUWRIFULVLVFRPPXQLFDWLRQ

:KDWLVFULVLVFRPPXQLFDWLRQ"
&ULVLVRUHPHUJHQF\ULVNFRPPXQLFDWLRQUHOD\VWKHULVNDQGEHQH¿WVRI
GLIIHUHQWFRXUVHVRIDFWLRQWRDJHQFLHVFRQVXPHUVDQGRWKHUVWDNHKROGHUV
GXULQJDQHPHUJHQF\RUGLVDVWHU7KHVHPHVVDJHVH[SODLQVFLHQWL¿FDQG
WHFKQLFDOLQIRUPDWLRQLQDZD\LQWHQGHGWRSURPSWOLVWHQHUVWRWDNHSDUWLFXODU
DFWLRQVTXLFNO\
©2010 Water Research Foundation and Drinking Water Inspectorate. ALL RIGHTS RESERVED.



:KDWDUHVRPHH[DPSOHVRIULVNDQGFULVLV
FRPPXQLFDWLRQ"

$1DWLRQDO$FDGHP\
RI6FLHQFHVUHSRUW
GH¿QHGVXFFHVVLQULVN
FRPPXQLFDWLRQDV³WKH
H[WHQWWKDWLWUDLVHVWKH
OHYHORIXQGHUVWDQGLQJ
RIUHOHYDQWLVVXHV
RUDFWLRQVIRUWKRVH
LQYROYHGDQGVDWLV¿HV
WKHPWKDWWKH\DUH
DGHTXDWHO\LQIRUPHG
ZLWKLQWKHOLPLWVRI
DYDLODEOHNQRZOHGJH´


7LS
$FNQRZOHGJH
XQFHUWDLQW\%H
SUHSDUHGWRVD\
³,GRQ¶WNQRZ´
ZKHQ\RXGRQ¶W
,IDSSURSULDWH
FRPPLWWR¿QGLQJ
RXWWKHUHTXHVWHG
LQIRUPDWLRQ%H
VXUHWRIROORZ
WKURXJK



$IDFWVKHHWLVDULVNPHVVDJH
$QQXDO&RQVXPHU&RQ¿GHQFH5HSRUWVDUHULVNFRPPXQLFDWLRQV
3XEOLFPHHWLQJVFLWL]HQDGYLVRU\ERDUGVDQGLQWHUDFWLRQVZLWKWKH
PHGLDDUHH[DPSOHVRIULVNFRPPXQLFDWLRQ
$SUHVVFRQIHUHQFHDQQRXQFLQJDFRQWDPLQDWLRQHYHQWDQGSURYLGLQJ
SXEOLFGLUHFWLRQRQZKDWWRGRLVDQH[DPSOHRIFULVLVFRPPXQLFDWLRQ

:K\LVULVNFRPPXQLFDWLRQFRPSOH[IRU
GULQNLQJZDWHUXWLOLWLHV"
5LVNFRPPXQLFDWLRQVHHNVWRLQIRUPDFFHSWDEOHH[SRVXUHOHYHOVWRFKHPLFDOV
DQGPLFURRUJDQLVPV8WLOLW\SHUVRQQHOULJKWIXOO\YDOXHVFLHQFHDQGUHVHDUFK
7KHSXEOLFKRZHYHUPD\YDOXHRWKHUFRQFHSWVIRUH[DPSOHRSHQQHVV
RUUHOLDELOLW\=HURLVWKHRQO\DFFHSWDEOHOHYHORIH[SRVXUHDPRQJPDQ\
PHPEHUVRIWKHSXEOLF'ULQNLQJZDWHUXWLOLWLHVXQGHUVWDQGWKDW]HUROHYHOVRI
FRQWDPLQDQWVDUHQRWVFLHQWL¿FDOO\IHDVLEOH
$VDUHVXOWULVNFRPPXQLFDWRUVPXVWWDNHLQWRDFFRXQW
&UHGLELOLW\RIVFLHQWL¿FUHVRXUFHVUHOLHGXSRQ
$FFXUDF\RIWKHPHVVDJHDQGDQ\VXJJHVWHGDFWLRQDQG
2SHQQHVVDQGIDLUQHVVRIKRZWKHPHVVDJHZDVFRQVWUXFWHGDQG
GHOLYHUHGDVSHUFHLYHGE\WKHPHVVDJHUHFLSLHQW

:K\LVGLVFXVVLQJFRQWDPLQDQWVRIHPHUJLQJFRQFHUQ
HVSHFLDOO\KDUG"
7KHVFLHQFHIRUFRQWDPLQDQWVRIHPHUJLQJFRQFHUQLVHYROYLQJDQGWKH
XQFHUWDLQW\DURXQGGRVHVDQGGXUDWLRQRIH[SRVXUHLVGLVFRQFHUWLQJWRFRQVXPHUV
DQGWKHSXEOLF7KHXWLOLW\LVFKDOOHQJHGWREHDFFXUDWHZLWKZKDWLVNQRZQDV
ZHOODVFRPIRUWDEOHZLWKXQFHUWDLQW\DQGWKHDFFRPSDQ\LQJSXEOLFDQ[LHW\
7KHXWLOLW\FDQH[SHFWGLYHUVHDQGFRQWUDGLFWRU\LQSXWIURPFRQVXPHUVDQG
VWDNHKROGHUVZKHQLWHQJDJHVWKHPLQGLVFXVVLRQVDERXWFRQWDPLQDQWVRI
HPHUJLQJFRQFHUQ

:KDWKHOSVLQGLVFXVVLQJXQFHUWDLQW\"
7KHZDWHUXWLOLW\¶VUHSXWDWLRQRIFXVWRPHUVHUYLFHDQGSHUFHLYHGRSHQQHVV
ZLOOLQÀXHQFHKRZLWVFRPPXQLFDWLRQDQGRXWUHDFKHIIRUWVDUHYLHZHGE\
FRQVXPHUVDQGWKHSXEOLF,IWKHKLVWRU\KDVEHHQGLI¿FXOWDGGLWLRQDOHIIRUW
ZLOOEHQHHGHGWRUHVWRUHUHODWLRQVKLSVDQGFUHDWHFRQ¿GHQFHLQWKHXWLOLW\¶V
FRPPLWPHQWWRKHDULQJXQGHUVWDQGLQJDQGZRUNLQJWRUHVSRQGWRFRQVXPHU
FRQFHUQVDERXWHPHUJLQJFRQWDPLQDQWV
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0DNLQJULVNFRPPXQLFDWLRQZRUN
%XLOGSDUWQHUVKLSV7KLVLVDFUXFLDODFWLYLW\HVSHFLDOO\ZKHQ
UHVSRQGLQJWRFRQWDPLQDQWVRIHPHUJLQJFRQFHUQDQGLQVLWXDWLRQVZKHUH
LWLVLPSRUWDQWWRFRPPXQLFDWHZLWKVSHFLDORUVHQVLWLYHSRSXODWLRQV
'ULQNLQJZDWHUXWLOLW\SDUWQHUVLQFOXGHSXEOLFKHDOWKDJHQFLHV
ZDVWHZDWHUHQYLURQPHQWDOKHDOWKDJHQFLHV¿UVWUHVSRQGHUV ODZ
HQIRUFHPHQW¿UHKD]PDWSDUDPHGLFV DQGWKHPHGLD 6HH7RROVDQG
7HPSODWHVIRU3ULQFLSOHVRI&RPPXQLW\(QJDJHPHQW
6WUHQJWKHQWKHZRUNLQJUHODWLRQVKLSZLWKORFDOSXEOLFKHDOWKHQWLWLHV
WKURXJKFRQWDPLQDQWULVNFRPPXQLFDWLRQDFWLYLWLHVWKDWFDQKHOSWKH
XWLOLW\¶VSXEOLFKHDOWKPLVVLRQDQGLQFUHDVHWKHSRWHQWLDOIRUIXWXUH
SDUWQHUVKLSDFWLYLWLHV,QDFRQWDPLQDWLRQFULVLVWKHSXEOLF¶VKHDOWKZLOO
GHSHQGRQFOHDUTXLFNDFWLRQDEOHDQGFUHGLEOHLQIRUPDWLRQEDVHGRQ
FRPPRQPHVVDJHVIURPWKHXWLOLW\DQGSXEOLFKHDOWKDJHQFLHV7KLV
NLQGRIRXWUHDFKLVDOPRVWLPSRVVLEOHWRSXWLQSODFHXQGHUWKHSUHVVXUHV
RILPPHGLDWHHPHUJHQF\7KH86(3$UHFRPPHQGVLQWHJUDWLQJSXEOLF
KHDOWKSODQQLQJLQWRDXWLOLW\¶VHPHUJHQF\UHVSRQVHSODQQLQJ 
0RQLWRUHPHUJLQJLVVXHVLQWKHFRPPXQLW\$QLVVXHLV³DQ\
GHYHORSPHQW±XVXDOO\LQWKHSXEOLFDUHQD±ZKLFKLILWFRQWLQXHV
FRXOGKDYHDVLJQL¿FDQWLPSDFWRQWKHRSHUDWLRQRUIXWXUHLQWHUHVWVRI
WKHRUJDQL]DWLRQ´  ,VVXHVFDQEHLGHQWL¿HGE\DFWLYHO\UHYLHZLQJ
DOOPHGLDUHSRUWVDERXWWKHXWLOLW\FXVWRPHUFRPPHQWFDUGVDQG
FRPSODLQWV%\LGHQWLI\LQJLVVXHVHDUO\WKHXWLOLW\KDVDQRSSRUWXQLW\
WRHQJDJHVWDNHKROGHUVDQGDXGLHQFHVLQGLVFXVVLRQDQGLQIRUPDWLRQ
VKDULQJEHIRUHWKHVLWXDWLRQHVFDODWHVLQWRDFULVLV

7KHXWLOLW\SHUIRUPV
PXOWLSOHUROHVZKHQ
FRPPXQLFDWLQJDERXW
ULVNLQFOXGLQJ

6HUYLFHSURYLGHU
ZLWKGXWLHVWR
FRQVXPHUVDQG
UDWHSD\HUVEDVHGRQ
OHJDODQGUHJXODWRU\
UHVSRQVLELOLWLHV

([SHUWRQLWVRZQ
RSHUDWLRQVDQG
WKHVFLHQFHDQG
WHFKQRORJ\RIZDWHU
WUHDWPHQWDQG

&RPPXQLFDWRU
ZLWKDVWDNHLQWKH
RXWFRPHWKDWPD\EH
LQYROYHGLQHIIRUWVWR
SHUVXDGHFRQVXPHUV
DQGVWDNHKROGHUVWR
FKDQJHEHKDYLRUDQG
RUSHUFHSWLRQV

5LVN&RPPXQLFDWLRQ3ULQFLSOHV
7KH86(3$KDV6HYHQ&DUGLQDO5XOHVRI5LVN&RPPXQLFDWLRQ
 $FFHSWDQGLQYROYHWKHSXEOLFDVDOHJLWLPDWHSDUWQHU
 3ODQFDUHIXOO\DQGHYDOXDWH\RXUHIIRUWV
 /LVWHQWRWKHSXEOLF¶VVSHFL¿FFRQFHUQV
 %HKRQHVWIUDQNDQGRSHQ
 &RRUGLQDWHDQGFROODERUDWHZLWKRWKHUFUHGLEOHVRXUFHV
 0HHWWKHQHHGVRIWKHPHGLD
 6SHDNFOHDUO\DQGZLWKFRPSDVVLRQ
9LVLWZZZHSDJRYVWDNHKROGHUVSGIULVNSGI!IRUPRUH
LQIRUPDWLRQDERXWWKHUXOHVRIULVNFRPPXQLFDWLRQ  
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5HIHUHQFHV


86'HSDUWPHQWRI+RPHODQG6HFXULW\7DUJHW
&DSDELOLWLHV/LVW$&RPSDQLRQWRWKH1DWLRQDO3UHSDUHGQHVV
*XLGHOLQHV>2QOLQH@$YDLODEOHKWWSIHPDJRYSGI
JRYHUQPHQWWUDLQLQJWFOSGI!>FLWHG0DUFK@



1DWLRQDO5HVHDUFK&RXQFLO3DQHORQ:DWHU6\VWHP6HFXULW\
5HVHDUFKDQG:DWHU6FLHQFHDQG7HFKQRORJ\%RDUG'LYLVLRQ
RQ(DUWKDQG/LIH6WXGLHV$5HYLHZRIWKH(3$
:DWHU6HFXULW\5HVHDUFKDQG7HFKQLFDO6XSSRUW>2QOLQH@
$YDLODEOHKWWSERRNVQDSHGXRSHQERRNSKS"UHFRUGB
LG  SDJH 5!>FLWHG-XQH@



86(QYLURQPHQWDO3URWHFWLRQ$JHQF\:DWHU6HFXULW\
,QLWLDWLYH,QWHULP*XLGDQFHRQ'HYHORSLQJ&RQVHTXHQFH
0DQDJHPHQW3ODQVIRU'ULQNLQJ:DWHU8WLOLWLHV



-DTXHV7'RQ¶W-XVW6WDQG7KHUH7KH'R,W3ODQIRU
(IIHFWLYH,VVXH0DQDJHPHQW9LFWRULD$XVWUDOLD,VVXH$FWLRQ
3XEOLFDWLRQV



&RYHOOR9DQG)$OOHQ(3$'RFXPHQW23$
6HYHQ&DUGLQDO5XOHVRI5LVN&RPPXQLFDWLRQ>2QOLQH@
$YDLODEOHKWWSZZZHSDJRYSXELQYROSGIULVNSGI!>FLWHG
-XO\@
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&+$37(5

'ULQNLQJ:DWHU
&RQWDPLQDQW
5LVN&RPPXQLFDWLRQ
*HWWLQJ6WDUWHG
/D\WKHRUJDQL]DWLRQDOIRXQGDWLRQ
5LVNFRPPXQLFDWLRQWHDPUROHVDQG
UHVSRQVLELOLWLHV
&RPPXQLFDWLRQSROLFLHVDQGSURFHGXUHV
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/D\WKHRUJDQL]DWLRQDOIRXQGDWLRQ
,QLWLDWHGLVFXVVLRQDERXWKRZWKHXWLOLW\FRPPXQLFDWHVDERXWULVN
$Q\RQHLQWKHXWLOLW\FDQVWDUWWKHGLVFXVVLRQDERXWDGRSWLQJDQRYHUDOO
ULVNFRPPXQLFDWLRQVWUDWHJ\
2EWDLQIRUPDOZULWWHQFRPPLWPHQWIURPXWLOLW\OHDGHUVKLSWRGHYHORS
DULVNFRPPXQLFDWLRQVWUDWHJ\DQGWRDGRSWDFULVLVFRPPXQLFDWLRQSODQ
$VXFFHVVIXOULVNFRPPXQLFDWLRQVWUDWHJ\KDVWKHFRPPLWPHQWRID
XWLOLW\¶VJRYHUQLQJVWUXFWXUH
$VVHPEOHDWHDP$WHDPEULQJVWRJHWKHUDEOHQGRINQRZOHGJH
VNLOODQGH[SHULHQFHZLWKLQWKHXWLOLW\WKDWFDQSURYLGHDEURDGEDVHRI
LQIRUPDWLRQDQGSHUVSHFWLYHVWRLGHQWLI\LVVXHV$ULVNFRPPXQLFDWLRQ
WHDPFDQLPSOHPHQWGLIIHUHQWSKDVHVRIDULVNFRPPXQLFDWLRQSODQ
'HFLGHDQGDVVLJQWHDPPHPEHUV¶UROHV6SHFL¿FDOO\DVVLJQUROHVWR
LQGLYLGXDOVWRIRVWHUDFFRXQWDELOLW\6LQFHWHDPUROHVDUHRIWHQOLQNHGWR
RQJRLQJMREUHVSRQVLELOLWLHVFRQVLGHULQFOXVLRQRI5LVN&RPPXQLFDWLRQ
7HDPUHVSRQVLELOLWLHVLQSHUIRUPDQFHJRDOVDQGHYDOXDWLRQV7KHVL]H
RIWKHWHDPZLOOYDU\ZLWKWKHXWLOLW\,QVPDOOXWLOLWLHVRQHSHUVRQPD\
IXO¿OOVHYHUDOUROHVDQGEHUHVSRQVLEOHIRUFDUU\LQJRXWPDQ\WDVNV
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5LVNFRPPXQLFDWLRQWHDPUROHVDQGUHVSRQVLELOLWLHV
7KHVL]HRID5LVN&RPPXQLFDWLRQ7HDPZLOOYDU\ZLWKWKHXWLOLW\(YHQLI
WKHWHDPLVRQO\RQHRUWZRSHRSOHWKHIROORZLQJKLJKOLJKWVWKHDFWLYLWLHV
WKDWZLOOEHQHHGHG6PDOOXWLOLWLHVFDQSULRULWL]HUHVSRQVLELOLWLHVEDVHGRQWKH
NQRZOHGJHVNLOOVDQGDYDLODELOLW\RIVWDII
7HDP/HDGHU 7KLVPD\EHDXWLOLW\¶V3XEOLF,QIRUPDWLRQ2I¿FHU
&RPPXQLFDWLRQ6SHFLDOLVWRUDPDQDJHUDVVLJQHGWRSXEOLF
FRPPXQLFDWLRQ
5ROH

&RQYHQHWHDPIRUSHULRGLFSODQQLQJDQGZKHQ
WKHUHLVDQHYHQWUHTXLULQJDFRQFHQWUDWHG
UHVSRQVH
2UJDQL]HDQGRYHUVHHORQJHUWHUPFRPPXQLFDWLRQ
DQGUHODWLRQVKLSEXLOGLQJDFWLYLWLHVZLWKVWUDWHJLF
SDUWQHUVDQGFRPPXQLW\VWDNHKROGHUV

5HVSRQVLELOLWLHV 
0DNHDVVLJQPHQWVGLUHFWUHVRXUFHVHYDOXDWH
RYHUDOOWHDPHIIRUWVDQGFRPPXQLFDWHZLWK
PDQDJHPHQWRUJRYHUQLQJERDUG

'HYHORSPHVVDJHVDVQHHGHGIRUULVNDQG
FULVLVFRPPXQLFDWLRQ&RQVLGHUSUHVFULSWLQJRU
³PDSSLQJ´PHVVDJHVWKDWDUHSUHGLFWDEOH 

5HYLHZDQGDSSURYHDOOZULWWHQPDWHULDOV
EHIRUHGLVWULEXWLRQDQGREWDLQQHFHVVDU\XWLOLW\
FOHDUDQFHWRUHOHDVHLQIRUPDWLRQ

.HHSULVNDQGFULVLVFRPPXQLFDWLRQSODQDOLYH
E\UHJXODUO\UHYLHZLQJDQGXSGDWLQJWKHSODQ
FRPPXQLFDWLQJFKDQJHVWRWKHWHDPDQGWKH
XWLOLW\DQGOHDGLQJGHEULH¿QJDFWLYLWLHVOHDG
VWDNHKROGHUDXGLHQFHDQDO\VLVDQGHQVXUHWKDW
DQDO\VLVLVUHJXODUO\XSGDWHG

7LS
:KLOHLW¶V
LPSRUWDQWWRKDYHD
GHVLJQDWHGWUDLQHG
VSRNHVSHUVRQ
RWKHUXWLOLW\VWDII
VKRXOGEHFRDFKHG
RQKRZWRUHVSRQG
WRWKHPHGLDLI
DSSURDFKHG5DWKHU
WKDQVD\LQJ³1R
FRPPHQW´WKH\
FDQEHDGYLVHGWR
XVHVXFKSKUDVHV
DV³,¶PZRUNLQJ
RQUHVSRQGLQJ
WRWKH;<RXFDQ
FRQWDFW<DW>SKRQH
QXPEHU@DQG>KHRU
VKH@ZLOOEHJODGWR
SURYLGH\RXZLWK
DQ\LQIRUPDWLRQZH
FDQFRQ¿UPDWWKLV
WLPH´


+DYHDSSOLFDEOHNQRZOHGJHRIXWLOLW\SROLFLHV
DQGSURFHGXUHVDQGPRQLWRUDSSOLFDWLRQRIULVN
FRPPXQLFDWLRQSULQFLSOHV

0RQLWRUFRPPXQLW\DQGVRFLDOHQYLURQPHQWIRU
ZDWHUUHODWHGLVVXHVDQGFRQFHUQVWKDWPD\
DIIHFWWKHXWLOLW\HYHQLIWKHUHLVQRDJUHHGXSRQ
VFLHQWL¿FULVN
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8WLOLW\6SRNHVSHUVRQ 6PDOODQGPHGLXPVL]HGXWLOLWLHVPD\KDYH
WKH7HDP/HDGHUGRXEOHDVDVSRNHVSHUVRQ

7LS
$JRRGFROODERUDWLYH
DFWLYLW\LVWREHFRPH
LQYROYHGLQVRXUFH
ZDWHURUZDWHUVKHG
PDQDJHPHQW
DFWLYLWLHVZLWK
RWKHUFRPPXQLW\
RUJDQL]DWLRQVDQG
SDUWQHUDJHQFLHV
7KHZDWHUVKHG
PDQDJHPHQWHIIRUWV
FRXOGSURYLGH
DQRSSRUWXQLW\
WREXLOGZRUNLQJ
UHODWLRQVKLSVZKLOH
DGGUHVVLQJDSXEOLF
FRQFHUQ

5ROH

&RPPXQLFDWHGLUHFWO\ZLWKHOHFWURQLFDQGSULQW
PHGLDWKURXJKEULH¿QJVDQGLQWHUYLHZVDQGLQWHUDFW
GLUHFWO\ZLWKWKHSXEOLF

5HVSRQVLELOLWLHV


%HNQRZOHGJHDEOHDERXWXWLOLW\IXQFWLRQVDQG
LQIRUPDWLRQFOHDUDQFHSROLF\

([HFXWHSULQFLSOHVRIJRRGFRPPXQLFDWLRQLQ
VPDOODQGODUJHJURXSVDVZHOODVZLWKWKHPHGLD

0RQLWRUSHUVRQDOSHUIRUPDQFHIRUFRQVLVWHQF\
ZLWKULVNFRPPXQLFDWLRQSULQFLSOHV

3URYLGHDGYLFHWRRWKHUVRQWKHWHDPZKRPD\
DOVR¿QGWKHPVHOYHVDFWLQJDVVSRNHVSHUVRQV

$YRLGKDYLQJDNH\RSHUDWLRQDOSHUVRQDFW
DVDVSRNHVSHUVRQ,IWKHUHLVDQDFWXDO
FRQWDPLQDWLRQHYHQWWKLVSHUVRQZLOOEHLQYROYHG
LQUHVSRQGLQJ

0HGLD5HODWLRQV
5ROH

&RRUGLQDWHDQGWUDFNFRQWDFWEHWZHHQXWLOLW\
DQGDOOIRUPVRIPHGLD

5HVSRQVLELOLWLHV


6XSSRUWVSRNHVSHUVRQ

7UDFNDQGGRFXPHQWPHGLDUHTXHVWVDQG
XWLOLW\UHVSRQVHVLQDQHYHQW 6HH7RROVDQG
7HPSODWHVIRU0HGLD/RJ7HPSODWH

3URYLGHJXLGDQFHRQORQJHUWHUPPHGLD
VWUDWHJ\IRUFRQWDPLQDQWVRIHPHUJLQJ
FRQFHUQ HJWUDFNLQJORFDOPHGLDVWRULHV
DERXWFRQWDPLQDQWVRIHPHUJLQJFRQFHUQ
PDNLQJVXEMHFWPDWWHUH[SHUWVDYDLODEOH
IRULQWHUYLHZVVSHDUKHDGLQJSODFHPHQWRI
LQIRUPDWLRQDOLWHPVLQORFDOPHGLD

3DUWLFLSDWHLQVWDNHKROGHUDXGLHQFH
LGHQWL¿FDWLRQDQGDQDO\VLV




$FWZLWKLQXWLOLW\JXLGHOLQHVRQLQIRUPDWLRQ
FOHDUDQFHDQGFRPPXQLFDWLRQSROLFLHVZLWK
PHGLDUHODWLRQVSHUVRQQHORIRWKHUVWUDWHJLF
SDUWQHUV
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3XEOLF,QIRUPDWLRQ &DQEHFRPELQHGZLWK0HGLD5HODWLRQV
DOWKRXJKLWKDVDGLIIHUHQWIRFXV
5ROH

0DQDJHWKHFRPPXQLFDWLRQPHFKDQLVPVIRU
FRPPXQLFDWLQJGLUHFWO\WRWKHSXEOLF

5HVSRQVLELOLWLHV


3ODQIRUDFWLYDWHDQGSDUWLFLSDWHLQKRWOLQHV
VSHFLDOQHZVOHWWHUVFRUUHVSRQGHQFHDQG
:HEVLWH

0RQLWRUSXEOLFUHVSRQVHWRHYHQWVDVZHOO
DVFRPPXQLFDWLRQDQGRXWUHDFKHIIRUWVE\
XWLOLWLHV

.H\SDUWLFLSDQWLQVWDNHKROGHUDXGLHQFH
LGHQWL¿FDWLRQDQGDQDO\VLV

,Q+RXVH&RPPXQLFDWLRQ &DQEHFRPELQHGZLWK3XEOLF
,QIRUPDWLRQ
5ROH

.HHSXWLOLW\HPSOR\HHVLQIRUPHGDERXWULVNDQG
FULVLVFRPPXQLFDWLRQSODQVDVZHOODVDFWLYLWLHV
LPSOHPHQWHGGXULQJDQHYHQWRURXWUHDFKHIIRUW

5HVSRQVLELOLWLHV


8WLOL]HXWLOLW\VWUXFWXUHDQGH[LVWLQJFRQGXLWV
IRUFRPPXQLFDWLRQWRUHDFKHPSOR\HHV

0RQLWRUHPSOR\HHUHVSRQVHVDQGUHDFWLRQV
DQGVXSSO\WKDWLQIRUPDWLRQWRWKHWHDP

6XEMHFW0DWWHU([SHUWV 7HFKQLFDODQG2SHUDWLRQDO
5ROH

3URYLGHWHFKQLFDOO\VRXQGDQGVFLHQWL¿FDOO\
DFFXUDWHLQIRUPDWLRQDQGDGYLFHWRWKH5LVN
&RPPXQLFDWLRQ7HDP

5HVSRQVLELOLWLHV


.HHSWHDPLQIRUPHGRIFKDQJHVLQWHFKQLFDO
DQGVFLHQWL¿FLQIRUPDWLRQWKDWPD\DIIHFW
FRPPXQLFDWLRQDQGRXWUHDFKHIIRUWV

3URYLGHVXEMHFWPDWWHUH[SHUWLVHWRRWKHU
PHPEHUVRIWKHWHDPHVSHFLDOO\ZKHQ
SUHSDULQJWRHQJDJHWKHPHGLDSXEOLFDQG
RWKHUVWDNHKROGHUV

7LS

&RQGXFWDQ
DXGLWRIXWLOLW\
FRPPXQLFDWLRQ
WRROV:KDWWRROV
DUHDOUHDG\LQ
SODFH"

$VVHVV
UHODWLRQVKLSVZLWK
RWKHUDJHQFLHVLQ
WKHFRPPXQLW\
:KRDUHWKH
XWLOLW\¶VSDUWQHUV
DQGKRZDFWLYHLV
WKHUHODWLRQVKLS"

5HYLHZ
UHODWLRQVKLSV
ZLWKJRYHUQPHQW
OHDGHUV
FXVWRPHUV
FRQVXPHUV
PHGLD LQFOXGLQJ
HWKQLFPHGLD 
DQGRWKHU
VWDNHKROGHUVLQ
WKHFRPPXQLW\
:KRDUHWKH
XWLOLW\¶VDXGLHQFHV
DQGKRZGRHV
WKHXWLOLW\
FRPPXQLFDWH
ZLWKHDFKRQH"


%HNQRZOHGJHDEOHDERXWDQGDSSO\ULVN
FRPPXQLFDWLRQSULQFLSOHVIRUFRQYH\LQJ
VWDWLVWLFDOLQIRUPDWLRQVXFKDVSUREDELOLWLHV

0D\LQWHUDFWZLWKPHGLDZKHQWHFKQLFDORU
RSHUDWLRQDOH[SHUWLVHLVUHTXLUHGWRDQVZHU
TXHVWLRQV
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3DUWQHU$JHQF\/LDLVRQ
5ROH

(VWDEOLVKZRUNLQJUHODWLRQVKLSVDQGSURYLGH
FRQVLVWHQWFRQGXLWRILQIRUPDWLRQDPRQJWKH
XWLOLW\SULPDF\DJHQF\SXEOLFKHDOWKGHSDUWPHQW
DQGSDUWQHUUHVSRQGLQJDJHQFLHV

5HVSRQVLELOLWLHV


0DLQWDLQXSWRGDWHFRQWDFWVDQGUHODWLRQVKLSV
ZLWKSULPDF\DQGUHVSRQGLQJDJHQFLHVDQG
ZRUNLQJNQRZOHGJHRIWKHGLIIHUHQWUROHVDQG
OHJDOUHVSRQVLELOLWLHVDPRQJDOOWKHVHDJHQFLHV

3RVVLEOH5LVN
&RPPXQLFDWLRQ*RDOV

(QKDQFHSXEOLF
NQRZOHGJHDERXWWKH
VFLHQWL¿FXQGHUVWDQGLQJ
RIYDULRXVFRQWDPLQDQWV

*LYHWKHSXEOLFJXLGDQFH
RQSURWHFWLYHEHKDYLRU
DQGDFWLRQV


%HNQRZOHGJHDEOHDERXWXWLOLW\SROLFLHVDQG
SURFHGXUHVIRUQRWL¿FDWLRQVFRPPXQLFDWLRQ
LQIRUPDWLRQFOHDUDQFHDQGDQ\RWKHUDFWLYLW\
WKDWPLJKWEHWULJJHUHGE\HLWKHUDVXUJHRI
SXEOLFFRQFHUQDERXWDFRQWDPLQDQWRUDFULVLV


(OLFLWOHYHOVRIFRQFHUQ
HTXDOWRWKHKD]DUG

%XLOGXWLOLW\FUHGLELOLW\E\
± 3DUWLFLSDWLQJLQ
GLDORJXHZLWKSDUWQHU
DJHQFLHVUDWHSD\HUV
DQGRWKHUVWDNHKROGHUV
WKDWPHHWVQHHGVDQG
DGGUHVVHVFRQFHUQV
± &RQYH\LQJLQWHUHVWLQ
XQGHUVWDQGLQJRWKHU
SHUVSHFWLYHVDERXW
FRQWDPLQDQWV

:DWHUXWLOLWLHVPD\QHHGWRDGGRWKHUWHDPPHPEHUVWRDGGUHVVVSHFL¿F
LVVXHVLQFOXGLQJ
5LVN0DQDJHU,QVXUDQFH&DUULHU&RQWDFW
5ROH
)LQDQFH
5ROH


(TXLSUDWHSD\HUVDQG
VWDNHKROGHUVWRPDNH
LQIRUPHGGHFLVLRQVDQG
WDNHDFWLRQE\
± 3URPRWLQJPXWXDO
XQGHUVWDQGLQJ
EHWZHHQWKHXWLOLW\
DQGWKRVHLWVHUYHV
DVZHOODVFRPPXQLW\
SDUWLFLSDWLRQLQ
DVVHVVLQJWKHULVN
DQGGHWHUPLQLQJ
FRUUHVSRQGLQJSROLFLHV
DQGDFWLRQV

$FWLYHO\SDUWLFLSDWHLQULVNDQDO\VLVDQG
GHYHORSPHQWRIULVNFRPPXQLFDWLRQPHVVDJHV

$VVXUHWKHUHDUH¿QDQFLDOUHVRXUFHVDYDLODEOH
WRVXSSRUWWKHHVWDEOLVKPHQWDQGPDLQWHQDQFH
RIDULVNFRPPXQLFDWLRQSODQSURJUDPDGYLVH
RQ¿QDQFLDOFRQVHTXHQFHVRIFULVLV HJ
FDSLWDOLPSURYHPHQWVWRUHSDLURUUHSODFHDJLQJ
LQIUDVWUXFWXUH

+XPDQ5HVRXUFHV
5ROH

$GYLVHH[HFXWLYHOHDGHUVKLSRQKRZWREXLOG
5LVN&RPPXQLFDWLRQ7HDPUHVSRQVLELOLWLHVLQWR
SHUIRUPDQFHHYDOXDWLRQWRROV

*RYHUQPHQW$IIDLUV
5ROH


,QWHUIDFHZLWKHOHFWHGRI¿FLDOVDQGWKHLUVWDII

,QIRUPXWLOLW\DERXWOHJLVODWLRQDQGUHJXODWRU\
DFWLYLW\
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/HJDO&RXQVHO
5ROH

$GYLVHDERXWOHJDOIDFWRUVWKDWQHHGWREH
FRPPXQLFDWHGLQPDQDJLQJFRQWDPLQDWLRQ
ULVNVDVZHOODVDERXWVWDWXWRU\DQGUHJXODWRU\
UHTXLUHPHQWV

&RPPXQLFDWLRQSROLFLHVDQGSURFHGXUHV
6HOHFWDQGWUDLQVSRNHVSHUVRQV6SRNHVSHUVRQVVKRXOGEHHTXLSSHGWR
WUDQVODWHVFLHQWL¿FDQGWHFKQLFDOLQIRUPDWLRQLQWRFOHDUODQJXDJHDVZHOO
DVGHVFULEHXWLOLW\SUDFWLFHV/LVWHQLQJKDQGOLQJHPRWLRQDOVLWXDWLRQV
DQGPDQDJLQJDQJU\SHRSOHDUHDOVRJRRGVNLOOVHWVIRUVSRNHVSHUVRQV
EHFDXVHWKH\DUHRIWHQLQHQYLURQPHQWVZLWKLQWHQVHHPRWLRQ
$VVHVVDQGXSGDWHH[LVWLQJXWLOLW\SROLFLHVSURFHGXUHVDQG
FRPPXQLFDWLRQWRROV'HWHUPLQHLIWKHIROORZLQJSROLFLHVH[LVW,IWKH\
GRGHWHUPLQHZKHWKHUWKH\DUHXSWRGDWHRUQHHGVRPHUHYLVLRQVWR
UHÀHFWFXUUHQWSUDFWLFHV

3DUWQHUVKLSEXLOGLQJLV
DIRUPRIFRPPXQLW\
HQJDJHPHQWLQZKLFK
JURXSVRISHRSOH
ZKRDUHFRQQHFWHG
E\JHRJUDSK\
GHPRJUDSKLFVDQG
FRPPRQLQWHUHVWV
ZRUNFROODERUDWLYHO\
RQLVVXHVRIPXWXDO
FRQFHUQ
)RUGULQNLQJZDWHU
XWLOLWLHVEXLOGLQJ
SDUWQHUVKLSVUHTXLUHV
LQWHJUDWLQJWKH
WHFKQLFDONQRZOHGJH
DQGVNLOOVRIWKHXWLOLW\
ZLWKWKRVHRISXEOLF
KHDOWKHPHUJHQF\
PDQDJHPHQW
DQGUHVSRQVH
DQGFRPPXQLW\
RUJDQL]DWLRQV
3DUWQHUVKLSVWKDW
VSHFL¿FDOO\GHDOZLWK
ZDWHUFRQWDPLQDWLRQ
UHTXLUHWKHGULQNLQJ
ZDWHUXWLOLW\
PDQDJHPHQWWRWDNH
OHDGHUVKLSLQHQJDJLQJ
GLYHUVHFRQVWLWXHQFLHV
LQLQIRUPDOIRUPDODQG
VXSSRUWLYHQHWZRUNV
ZLWKLQWKHFRPPXQLW\
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7KHFRPPXQLFDWLRQSROLFLHVLGHQWL¿HGKHUHZLOODLGLQWKHFUHDWLRQDQGXSGDWH
RISROLFLHVQHFHVVDU\WRKDYHLQSODFHGXULQJDGULQNLQJZDWHUFRQWDPLQDWLRQ
HYHQW$JDLQWKHVL]HRIWKHXWLOLW\ZLOOGHWHUPLQHZKLFKSROLFLHVDUHDSSOLFDEOH

³:HPHHWZLWKWKH
KHDOWKGHSDUWPHQW
RQFHDPRQWKVLQFH
WKH &U\SWRVSRULGLXP 
RXWEUHDN\HDUV
DJR:HWDONDERXW
ZKDW¶VJRLQJRQDW
WKHSODQWDQGGLVHDVH
LQWKHFRPPXQLW\
3DUWLFLSDQWVLQFOXGH
ZDWHUUHVHDUFK
HQYLURQPHQW
ZDVWHZDWHU
VWRUPZDWHUDQGWKH
ORFDOUHJXODWRU\DJHQF\
LVLQYLWHG,W¶VDUHDO
PRGHOIRUKRZWRZRUN
WRJHWKHU´
&DUULH/HZLV
0LOZDXNHH:DWHU:RUNV

3ROLF\)RUPDOO\LGHQWLI\WKHWHDPOHDGHUDVDPHPEHURIWKH
XWLOLW\HPHUJHQF\SODQQLQJFRPPLWWHH

,VWKHWHDPOHDGHULQFOXGHGLQRYHUDOOXWLOLW\HPHUJHQF\SODQQLQJ"
,VWKHWHDPOHDGHULQFOXGHGLQWKHLQLWLDOURXQGRILQWHUQDOXWLOLW\
QRWL¿FDWLRQV"
,VWKHWHDPOHDGHUDVVLJQHGWREHDSDUWRIDOORQJRLQJLQWHUQDO
EULH¿QJVZLWKH[HFXWLYHVWDIIDQGRUWKHJRYHUQLQJERDUGGXULQJ
DQHYHQW"

3ROLF\9HULI\WKHRFFXUUHQFHRIDQHYHQW
+DVDQH[SOLFLWSROLF\VWDWHPHQWEHHQGHYHORSHGDERXWWKH
XWLOLW\¶VFRPPLWPHQWWR³EH¿UVWEHIDFWXDODQGEHKRQHVW´LQLWV
FRPPXQLFDWLRQ"
+DVWKHXWLOLW\FODUL¿HGZLWKWKHSXEOLFKHDOWKGHSDUWPHQWDQG
UHVSRQVHSDUWQHUVKRZHDUO\LQDQHYHQWWKH\ZLVKWREHFRQWDFWHG"
:KRLVUHVSRQVLEOHIRUFRQ¿UPLQJLQIRUPDWLRQDERXWDQHYHQW
DIIHFWLQJZDWHUTXDOLW\"

3ROLF\'HWHUPLQHZKRVKRXOGEHQRWL¿HG
7LS
:KDWHYHULV
FRPPXQLFDWHG
E\WKHXWLOLW\DQG
UHSRUWHGWRWKH
FRPPXQLW\DQG
WKHPHGLDPXVWEH
DFFXUDWH

:KRDUHWKHSHRSOHZLWKLQWKHRUJDQL]DWLRQ LQWHUQDO ZKRVKRXOGEH
QRWL¿HGRIDQHYHQW"
:KLFKH[WHUQDOVWDNHKROGHUVRUSDUWQHUDJHQFLHVQHHGWREHQRWL¿HG
RIDQHYHQW"
:KRLVDVVLJQHGWRKDQGOHLQWHUQDODQGH[WHUQDOQRWL¿FDWLRQVLIWKHUH
LVDQHYHQW"
$UHWKHUHVSHFL¿FWDUJHWWLPHIUDPHV"

3ROLF\8WLOLW\YHUL¿FDWLRQRILQIRUPDWLRQSULRUWRUHOHDVH



:KRKDVWKHDXWKRULW\WRDSSURYHWKHUHOHDVHRIFRQ¿UPHG
LQIRUPDWLRQ",VWKHUHDEDFNXSSHUVRQZKRFDQSHUIRUPWKHVH
IXQFWLRQV"
,VWKHUHDZULWWHQRXWOLQHRUSURFHVVIRUKRZDSSURYDOZLOORFFXU"
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3ROLF\,GHQWLI\DVSRNHVSHUVRQWRVSHDNRQEHKDOIRIWKH
XWLOLW\LQDFULVLVVLWXDWLRQ
,VWKHUHRQHSHUVRQWRVSHDNIRUWKHXWLOLW\"
,VWKHUHDSODQLQSODFHWRLGHQWLI\UROHVDQGDYRLGRYHUODSLQ
MREIXQFWLRQVLQHPHUJHQF\UHVSRQVH"
,VWKHUHSURWRFROIRUDGGUHVVLQJUHTXHVWVIRULQWHUYLHZV
ZLWKWKHPHGLD"+DYHDOOXWLOLW\VWDIIEHHQLQIRUPHGRIWKLV
SURWRFRO"
+RZZLOOXWLOLW\VWDIIKDQGOHPHGLDUHTXHVWVWRSK\VLFDOO\
DFFHVVWKHORFDWLRQRIWKHHYHQWDQGWKHHPHUJHQF\
RSHUDWLRQVFHQWHU"
,VWKHUHDPHGLDUHODWLRQVSROLF\WKDWGHVFULEHVWKHXWLOLW\¶V
DSSURDFKWRPHGLD"
'RHVWKHSROLF\SURYLGHJXLGDQFHRQFRPPXQLFDWLQJZLWK
PHGLDXQGHUQRUPDODQGHPHUJHQF\FLUFXPVWDQFHV"

7LS
(YHQLQDQ
HPHUJHQF\
FRQVLGHUKDYLQJ
DWOHDVWWZR
LQGLYLGXDOVUHYLHZ
SUHVVUHOHDVHV
RURWKHUZULWWHQ
FRPPXQLFDWLRQ
EHIRUHUHOHDVH7KLV
DFWVDVD¿OWHUIRU
FDWFKLQJHUURUV

3ROLF\-RLQW$JUHHPHQWVRU0HPRUDQGDRI8QGHUVWDQGLQJ
IRUMRLQWUHVSRQVHRSHUDWLRQV
+DYHXWLOLW\HPSOR\HHVSDUWLFLSDWHGLQGLVFXVVLRQVZLWKORFDO
SXEOLFKHDOWKRI¿FLDOVDERXWKRZWKHWZRRUJDQL]DWLRQVZLOO
FRRUGLQDWHRSHUDWLRQVLQDQHPHUJHQF\"
+DYHTXHVWLRQVDERXWDXWKRULW\GHOHJDWLRQDQGGHFLVLRQ
PDNLQJEHHQDGGUHVVHG"

3ROLF\-RLQW$JUHHPHQWVRU0HPRUDQGDRI8QGHUVWDQGLQJ
ZLWKSDUWQHUDJHQFLHVIRUMRLQWUHOHDVHVRILQIRUPDWLRQ
+DYHXWLOLW\HPSOR\HHVSDUWLFLSDWHGLQGLVFXVVLRQVZLWKORFDO
SXEOLFKHDOWKRI¿FLDOVDERXWKRZWKHWZRRUJDQL]DWLRQVZLOO
FRRUGLQDWHFRPPXQLFDWLRQVLQDQHPHUJHQF\"
+DVWKHXWLOLW\FRPSDUHGLWVYHUL¿FDWLRQDQGLQIRUPDWLRQ
UHOHDVHSURFHGXUHVZLWKWKHSXEOLFKHDOWKGHSDUWPHQW
SULPDF\DJHQF\DQGRWKHUUHVSRQVHSDUWQHUVDQGLVWKHUH
DJUHHPHQWRQKRZWRPDQDJHDQ\GLIIHUHQFHV"
+DYHERWKHQWLWLHVIRUPDOO\VLJQHGRIIRQWKHVHDJUHHPHQWV"
$UHWKHUHDQ\DUHDVRIGLVDJUHHPHQWWKDWQHHGWREH
DGGUHVVHG"
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,QYHQWRU\
5HYLHZRWKHUWZRZD\FRPPXQLFDWLRQDFWLYLWLHVZLWKUDWHSD\HUV
DQGRWKHUVWDNHKROGHUV'RHVWKHXWLOLW\
+DYHD&LWL]HQ$GYLVRU\&RPPLWWHH"
6LWRQDFRPPXQLW\ERDUGRUSDQHOUHODWHGWRKHDOWKRU
ZDWHUTXDOLW\"
*LYHWRXUVWRVFKRROVRUFRPPXQLW\JURXSV"
+DYHRUSDUWLFLSDWHLQDVSHDNHUVEXUHDX"
3DUWLFLSDWHLQHPHUJHQF\PDQDJHPHQWDFWLYLWLHVLQWKH
FRPPXQLW\"
:ULWHDFROXPQIRUWKHORFDOQHZVSDSHU"

5HVRXUFHV
%RWKULVNDQGFULVLVFRPPXQLFDWLRQQHHGUHVRXUFHVKRZHYHU
FULVLVFRPPXQLFDWLRQUHVRXUFHQHHGVZLOOEHPRUHH[WHQVLYH
([DPSOHVRIQHFHVVDU\UHVRXUFHVLQFOXGH
 6WDIIDQGVXSSRUWVWDIIWLPHDQGSRVVLEO\RYHUWLPH
 6SDFHSRVVLEO\LQDQRWKHUORFDWLRQ
 &RPPXQLFDWLRQHTXLSPHQWWKDWFDQIXQFWLRQLQWKH
HYHQWRIDSRZHUIDLOXUHDQG
 (TXLSPHQWDQGVXSSOLHV

5HIHUHQFHV


&RYHOOR960LQDP\HUDQG.&OD\WRQ(IIHFWLYH5LVN
DQG&ULVLV&RPPXQLFDWLRQ'XULQJ:DWHU6HFXULW\(PHUJHQFLHV
6XPPDU\5HSRUWRI(3$6SRQVRUHG0HVVDJH0DSSLQJ
:RUNVKRSV
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&+$37(5

'ULQNLQJ:DWHU
&RQWDPLQDQW&ULVLV
&RPPXQLFDWLRQ
3ODQQLQJ
(PHUJHQF\SODQQHUVDUHIRQGRIVD\LQJWKDWZKLOHQRERG\FDQSUHGLFWZKHQ
WKHQH[WHPHUJHQF\ZLOOKDSSHQRQHVKRXOGH[SHFWWKDWDGLVDVWHUZLOORFFXUDW
VRPHWLPH
8QGHUVWDQGLQJWKHVWHSVOHDGLQJXSWRDQGWKHVWDJHVRIDFULVLVPDNHVLW
SRVVLEOHWRFUHDWHDGYDQFHSODQVVRWKDWZKHQWKHXQH[SHFWHGDQGGDQJHURXV
KDSSHQVWKHSURFHVVPRYHVVPRRWKO\
$XWLOLW\¶VEHVWUHVSRQVHWRFRQWDPLQDQWULVNLVSUHSDUHGQHVV7KH&'520LQ
WKHEDFNRIWKLVJXLGHSURYLGHVH[DPSOHVRISODQV:KLOHUHYLHZLQJWKHVHSODQV
UHÀHFWRQWKHIROORZLQJSKDVHVRISODQQLQJDQGTXHVWLRQVWREXLOG\RXURZQ
SODQWRJXLGH\RXWKURXJKGLIIHUHQWVWDJHVRIDFRQWDPLQDWLRQHYHQW

3KDVH3ODQDKHDG
2UJDQL]H
&RQGXFWDQLQYHQWRU\RIH[LVWLQJULVNFRPPXQLFDWLRQWRROV
 &RQWDFWOLVWV$VVHPEOHFRQWDFWLQIRUPDWLRQIRUDOOLQGLYLGXDOVDQG
DJHQFLHVWKDWPD\EHLQYROYHGLQUHVSRQGLQJWRDFULVLVFRQWDPLQDWLRQ
HYHQW&UHDWHGDWDEDVHVRIFRQWDFWLQIRUPDWLRQIRULPSRUWDQWSHRSOHDQG
DJHQFLHVLQFOXGLQJLQWHUQDOUHVSRQGHUV¿UVWUHVSRQGHUV ¿UHSROLFH
HPHUJHQF\PDQDJHPHQW SULPDF\DJHQFLHVSXEOLFKHDOWKPHGLD
FRPPXQLW\RUJDQL]DWLRQVZLWKOLQNVWRVSHFLDOSRSXODWLRQVIDLWK
EDVHGRUJDQL]DWLRQVDQGH[WHUQDOVXEMHFWPDWWHUH[SHUWV1RWHWKDWDOO
FRQWDFWLQIRUPDWLRQVKRXOGEHFKHFNHGDWOHDVWDQQXDOO\WREHVXUHLWLV
DFFXUDWH7KHUHVKRXOGEHDWOHDVWWZRKDUGFRSLHVRIHDFKFRQWDFWOLVW
RQHRIZKLFKLVVWRUHGRIIVLWHLQDQHDVLO\DFFHVVLEOHORFDWLRQ
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6DPSOH&RQWDFW/LVW

7LS
&RQWDFW
LQIRUPDWLRQVXFK
DVHPDLODGGUHVVHV
DQGFHOOSKRQH
QXPEHUVWHQG
WRWXUQRYHU%H
VXUHWRHVWDEOLVK
DQGLPSOHPHQW
DSURFHGXUHWKDW
UHJXODUO\WHVWV
FRQWDFWLQIRUPDWLRQ
IRUFRQWLQXHG
YDOLGLW\$VVLJQ
DVSHFL¿FXWLOLW\
VWDIIPHPEHUWR
LPSOHPHQWWKH
SURFHGXUH

,IWKHUHLVDFULVLV
VSRNHVSHUVRQVPXVW
GHOLYHUSUHDSSURYHG
PHVVDJHVLQZD\V
WKDWDFNQRZOHGJHWKH
VHQVLWLYLW\GLI¿FXOW\
DQGOLNHO\IHDUWKDW
LVLQKHUHQWLQWKH
FULVLVDQGWKHW\SHRI
FRQWDPLQDQWLQYROYHG

1DPH

3RVLWLRQ

2I¿FH
3KRQH

)D[

(PDLO

-RKQ
'RH

7HDP
/HDGHU







-RKQ'RH#
ZDWHUXWLOLW\
RUJ

&HOO
3KRQH



:HHNHQG
$OW
+ROLGD\
&RQWDFW
3KRQH


 6HH7RROVDQG7HPSODWHVIRU&RPPXQLFDWLRQV7HDP'DWDEDVH
 %DVLFPHGLDNLW$VVHPEOHDNLWZLWKLQIRUPDWLRQDERXWWKHXWLOLW\DQG
FKHFNOLVWVRILWHPVWREHDGGHGRUFXVWRPL]HGLQWKHHYHQWRIDQDFWXDO
HPHUJHQF\%HVXUHWRLQFOXGH
$QQXDO&RQVXPHU&RQ¿GHQFH5HSRUW &&5
1HZVOHWWHUV
0DSRIWKHXWLOLW\¶VVHUYLFHDUHD
)UHTXHQWO\$VNHG4XHVWLRQV )$4V DERXWWKHXWLOLW\¶VZDWHU
TXDOLW\PRQLWRULQJDQGWUHDWPHQWDFWLYLWLHV
 3URWRFROVIRUFRQWDFW7KHVHZLOOVSHFLI\XQGHUZKDWFLUFXPVWDQFHV
DXGLHQFHVVKRXOGEHFRQWDFWHGDERXWDFRQWDPLQDWLRQHYHQWDVZHOO
DVZKRZLWKLQWKHXWLOLW\LVUHVSRQVLEOHIRULQLWLDWLQJDQGGRFXPHQWLQJ
FRQWDFW
 'HWHUPLQHZKDWWHPSODWHVIRUPVDQGGRFXPHQWVFDQEHGHYHORSHG
DQGDSSURYHGSULRUWRDQHYHQW
,GHQWLI\PHVVDJHVWKDWFDQEHSUHVFULSWHGIRUOLNHO\FRQWDPLQDQW
VFHQDULRV
'HYHORSDIUDPHZRUNRUWHPSODWHIRUPHVVDJHVWKDWFDQQRWEH
SUHVFULSWHG 6HH0HVVDJH)UDPHZRUN7HPSODWHLQ7RROVDQG
7HPSODWHV
,GHQWLI\ZKDWUHVRXUFHVDUHQHHGHGIRUWKHULVNDQGFULVLVFRPPXQLFDWLRQWHDP
6WDIIWLPHLQFOXGLQJDGPLQLVWUDWLYHVXSSRUWDQGVXSSOLHV
0HHWLQJVSDFH
%URFKXUHVDQGQHZVOHWWHUV
(PDLOV:HEVLWHVXSGDWHV7ZLWWHUDQGRWKHUHFRPPXQLFDWLRQ
3RUWDEOHH[KLELWV
7RROVWKDWFDQEHXVHGE\VSHDNHUVEXUHDXV



7RP
6PLWK

0HGLDWRXUV
7LPHDQGSHUVRQQHOWRDWWHQGFRPPXQLW\IXQFWLRQV
0HGLDWUDLQLQJIRUXWLOLW\VSRNHVSHUVRQDQGEDFNXS
©2010 Water Research Foundation and Drinking Water Inspectorate. ALL RIGHTS RESERVED.

&RRUGLQDWH
'H¿QHJRDOVIRUVSHFL¿FULVNFRPPXQLFDWLRQDFWLYLWLHV 6HHOLVWRI
SRVVLEOHJRDOVLQ&KDSWHU
&RQGXFWDVWDNHKROGHUDQGRUDXGLHQFHDQDO\VLVWRJDWKHU¿UVWKDQG
NQRZOHGJHDERXWVWDNHKROGHUSHUVSHFWLYHVYDOXHVDQGH[SHFWDWLRQV
:KDWGRHVWKHXWLOLW\NQRZDERXWWKHGLIIHUHQWGHPRJUDSKLFV
VSHFLDOLQWHUHVWJURXSVDQGSRSXODWLRQVZLWKIXQFWLRQDOQHHGVLQ
FRPPXQLFDWLRQPHGLFDOFDUHLQGHSHQGHQFHDQGVXSHUYLVLRQ"
:KDWDUHWKHFRPPXQLFDWLRQQHHGVDQGEDUULHUVRIYDULRXVJURXSV"
:KLFKJURXSVGRHVWKHXWLOLW\QHHGWRVHHNRXWDQGOLVWHQWRZLWKWKH
DGGLWLRQDOEHQH¿WRIEXLOGLQJUHODWLRQVKLSV"
6HH&KDSWHU7RROVDQG7HPSODWHVIRU$XGLHQFH$QDO\VLV:RUNVKHHW

3RVVLEOHFKDQQHOV
WRFRPPXQLFDWHULVN
LQFOXGH

%ODVWID[

&HOOSKRQHV

'RRUWRGRRU
GLVWULEXWLRQ

(PDLO

)OLHUV

6FKHGXOHPHHWLQJVZLWKSDUWQHUDJHQFLHVWRGLVFXVVWKHLUQRWL¿FDWLRQ
SURFHGXUHVJXLGHOLQHVWKH\IROORZDQGRWKHUIDFWRUVWKDWZLOODIIHFW
ZRUNLQJUHODWLRQVKLSVGXULQJDQHYHQW


/DQGOLQHWHOHSKRQHV

3RVWHUV

3XEOLFPHHWLQJV

,GHQWLI\DOOH[LVWLQJHPHUJHQF\SODQVGHYHORSHGE\WKHXWLOLW\DQGLWV
SDUWQHUDJHQFLHVDQGFRPSDUHUHTXLUHPHQWVDQGLGHQWLI\JDSV5HYLHZ
WKHIROORZLQJDGHYHORSDPDWUL[IRUTXLFNUHIHUHQFH


5HYHUVH

7H[WPHVVDJLQJ

7\SHVRIVLWXDWLRQVFRYHUHG


7UDGLWLRQDOPDLO

3URWRFROVDSSO\LQJWRZDWHUFRQWDPLQDQWV


77<V\VWHPVDQG

3ODQVIRUFRPPXQLFDWLQJZLWKFXVWRPHUVFRPPXQLW\VWDNHKROGHUV
H[WHUQDOUHVSRQVHSDUWQHUVDQGLQWHUQDODXGLHQFHV


:HEVLWHV

*XLGHOLQHVIRUWUDFNLQJDQGWUDQVODWLQJWHFKQLFDOLQIRUPDWLRQ
3URFHGXUHVWRGHYHORSDSSURYHDQGGLVWULEXWHLQIRUPDWLRQIRUWKH
SXEOLF
2WKHULQIRUPDWLRQUHODWHGWRULVNDQGFULVLVFRPPXQLFDWLRQ

&RPPXQLFDWH
,QIRUPXWLOLW\VWDIIDQGUHVSRQVHSDUWQHUVDERXWULVNDQGFULVLV
FRPPXQLFDWLRQSODQV
$VVLJQWDVNVDQGIXQFWLRQVWRXWLOLW\VWDIIFRQVLVWHQWZLWKWKHVL]HDQG
FDSDELOLW\RIWKHXWLOLW\
(TXLSVWDIIWKDWKDVVSHFL¿FUROHVDQGUHVSRQVLELOLWLHVLQULVNDQG
FULVLVFRPPXQLFDWLRQZLWKWRROVWKH\ZLOOQHHG
3URYLGHPHGLDWUDLQLQJ&RQVLGHU1DWLRQDO,QFLGHQW0DQDJHPHQW
6\VWHP 1,06 WUDLQLQJ
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0DWFKFRPPXQLFDWLRQPHWKRGVZLWKWKHQHHGVRIGLIIHUHQWJURXS
GXULQJDQHYHQWVXFKDVSODQQLQJIRU77<FDSDELOLW\IRUSHRSOHZKR
DUHGHDIDQGKDUGRIKHDULQJRUHVWDEOLVKLQJFRQWDFWZLWKHWKQLFPHGLD
UHSUHVHQWDWLYHVLQWKHFRPPXQLW\

7LS
$OOGRFXPHQWV
VKRXOGKDYHD
GDWHDQGLGHQWLI\
ZKRJHQHUDWHGWKH
GRFXPHQWDVZHOO
DVZKRDSSURYHGLW
+DYHDWOHDVWWZR
FRSLHVRI\RXUULVN
FRPPXQLFDWLRQ
QRWHERRNLQ
VHSDUDWHSK\VLFDO
ORFDWLRQV
(OHFWURQLFFRSLHVRI
DOOGRFXPHQWVDUH
DOVRDJRRGEDFNXS

&RQVLGHUWKHEHVWXVHRIHOHFWURQLFDQGGLJLWDOFRPPXQLFDWLRQIRU
QRWLI\LQJFRQVXPHUVLQOLJKWRIVSHFL¿FFRQVXPHUFKDUDFWHULVWLFV )RU
H[DPSOHROGHUDGXOWVDUHOHVVOLNHO\WRXVHWKH,QWHUQHW
6WDUWDFRQYHUVDWLRQZLWKVWDNHKROGHUV
6HHNRXWDQGLQWHUDFWZLWKFRPPXQLW\JURXSV
2IIHUDVSHDNHUVEXUHDXRQVXFKWRSLFVDVKRZWKHXWLOLW\PRQLWRUVZDWHU
TXDOLW\VRXUFHZDWHUDQGZDWHUVKHGVDQGKRZZDWHUJHWVWRWKHIDXFHW
8VHRSHQHQGHGTXHVWLRQVWROHDUQPRUHDERXWZKDWVWDNHKROGHUVNQRZ
DQGDERXWZKDWWKH\DUHFRQFHUQHG 6HHS³&RQYHUVDWLRQ6WDUWHUV´

'RFXPHQW
%XLOGDULVNDQGFULVLVFRPPXQLFDWLRQQRWHERRN HOHFWURQLFDQG
KDUGFRS\ 
.HHSDOOSODQQLQJPDWHULDOVLQDQRUJDQL]HGDQGDFFHVVLEOHIRUPDW
VXFKDVDODUJHWKUHHULQJELQGHU
8VHDQLQGH[LQWKHIURQWDQGWDEVWRVHSDUDWHGLIIHUHQWVHFWLRQV
,QFOXGHGRFXPHQWVVXFKDVWKHXWLOLW\¶VZULWWHQFRPPLWPHQWWR
ULVNFRPPXQLFDWLRQSODQQLQJFRQWDFWOLVWVFKHFNOLVWVSROLFLHVDQG
SURFHGXUHVVDPSOHIRUPVDQGRWKHUGRFXPHQWV

3KDVH2QDOHUW±$SRVVLEOHHYHQWKDV
EHHQUHSRUWHG
2UJDQL]H
,QYHQWRU\XWLOLW\¶VWHFKQLFDODQGRSHUDWLRQDOH[SHUWLVHIRUFRPPXQLFDWLQJ
DERXWWKHSRWHQWLDOWKUHDW
$FWLYDWHFULVLVFRPPXQLFDWLRQWHDPPHPEHUVRUVWDIIZKRFDQ
%HJLQWRWKLQNDERXWPHVVDJHV±ZKDWKDVEHHQSUHSDUHGDQG
DSSURYHGDQGZKDWPD\QHHGWREHFUHDWHG



$QWLFLSDWHVSHFLDOPHVVDJHUHTXLUHPHQWVIRUVHQVLWLYHSRSXODWLRQVRU
WKRVHFXVWRPHUVZLWKSDUWLFXODUFRPPXQLFDWLRQQHHGVVXFKDVWKRVH
ZKRKDYHOLPLWHG(QJOLVKSUR¿FLHQF\RUORZOLWHUDF\VNLOOV
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5HYLHZFRQWDFWOLVWVIRUFRPPXQLW\EDVHGRUJDQL]DWLRQV &%2V RU
WUXVWHGLQGLYLGXDOVZKRZLOOEHFUHGLEOHLQGHOLYHULQJPHVVDJHVWR
SRSXODWLRQVZLWKIXQFWLRQDOQHHGVLQUHFHLYLQJXQGHUVWDQGLQJDQG
DFWLQJRQPHVVDJHV

&RRUGLQDWH
3DUWLFLSDWHLQH[HFXWLYHRUJRYHUQLQJWHDPGLVFXVVLRQVDERXWWKHHYHQW
/RFDWHFRQWDFWLQIRUPDWLRQSXEOLFLQIRUPDWLRQRI¿FHUVRU
FRPPXQLFDWLRQVWDIIDWH[WHUQDOUHVSRQVHSDUWQHUVVXFKDVSXEOLFKHDOWK
/RFDWHFRQWDFWLQIRUPDWLRQIRUPHGLD
5HYLHZH[WHUQDOUHVSRQVHSDUWQHUVUHTXLUHPHQWVDQGSUHIHUHQFHV

&RPPXQLFDWH
5HYLHZUHVSRQVLELOLWLHVZLWKHDFKSHUVRQRQWKHFULVLVFRPPXQLFDWLRQ
WHDP'LVFXVV

7LS
:HEVLWHVVKRXOG
EHFRPSOLDQWZLWK
WKH$PHULFDQVZLWK
'LVDELOLWLHV$FW
$'$ VWDQGDUGVIRU
DFFHVVLEOHGHVLJQ
LVVXHGE\WKH86
'HSDUWPHQWRI
-XVWLFH6WDQGDUGV
DUHDYDLODEOHDW
ZZZDGDJRY
VWGVSGIKWP!

$FFRXQWDELOLW\
/LQHVRIFRPPXQLFDWLRQDQGGHFLVLRQPDNLQJ
$SSOLFDEOHSROLFLHVDQGSURFHGXUHVWKDWJXLGHUHVSRQVLELOLWLHV
,QWHUIDFHRIUHVSRQVLELOLWLHVZLWKRWKHUXWLOLW\VWDIIDQGSDUWQHU
UHVSRQVHDJHQFLHV
&RQWDFWXWLOLW\¶VORFDODQGVWDWHDJHQFLHVDERXWWKHSRVVLEOHHYHQW
&RQVXOWORFDODQGVWDWHDJHQFLHVEHIRUHLVVXLQJDQ\LQIRUPDWLRQWR
WKHPHGLDRUSXEOLF
8SGDWHSUHSDUHGPDWHULDOVE\FRQWDFWLQJ(3$:HEVLWH KWWSZZZ
HSDJRYVDIHZDWHU IRUWHFKQLFDOLQIRUPDWLRQDQG&HQWHUVIRU'LVHDVH
&RQWURODQG3UHYHQWLRQ:HEVLWH KWWSZZZFGFJRYKHDOWK\ZDWHU
GULQNLQJ IRUKHDOWKLPSDFWV
3UHSDUHWRPHHWVSHFLDOFRPPXQLFDWLRQUHTXLUHPHQWVUHODWHGWRFXOWXUH
ODQJXDJHDQGOLWHUDF\DPRQJFXVWRPHUVDQGFRQVXPHUVLQFOXGLQJ
ODQJXDJHWUDQVODWLRQRIPDWHULDOV
&RRUGLQDWHSXEOLFFRPPXQLFDWLRQHIIRUWVZLWKSDUWQHUUHVSRQVHDJHQFLHV

'RFXPHQW
/RJHYHQWVDVVLJQPHQWVDQGRWKHUSHUWLQHQWLQIRUPDWLRQ
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3KDVH6WDQGE\±&RQWDPLQDWLRQHYHQWLV
GHWHUPLQHGWREHFUHGLEOH
$XGLHQFHV
,QWHUQDO
([HFXWLYHOHDGHUVKLS
*RYHUQLQJERDUG
8WLOLW\HPSOR\HHV
HVSHFLDOO\WKRVHZKR
PD\EHLQFRQWDFWZLWK
WKHSXEOLFVXFKDV
FXVWRPHUVHUYLFHVWDII
([WHUQDO
%XVLQHVVHVDQGLQGXVWULHV
&RQVXPHUV
&XVWRPHUVDQGUDWHSD\HUV
(PHUJHQF\PDQDJHPHQW
(WKQLFPHGLD
)LUHGHSDUWPHQW
*RYHUQPHQWOHDGHUV FLW\
FRXQW\VWDWH
+HDOWKFDUHSURIHVVLRQDOV
DQGKRVSLWDOV

9HULI\
,GHQWLI\VRXUFHVRILQIRUPDWLRQERWKLQWHUQDOWRXWLOLW\DQGH[WHUQDOVXFK
DVODZHQIRUFHPHQW&RQ¿UPIDFWVDQGHYHQWV
&RQVLGHUZKDWDQGKRZWRFRPPXQLFDWHWRH[WHUQDOUHVSRQVHSDUWQHUV
VXFKDVSXEOLFKHDOWKDQGWRFRQVXPHUVDERXWYHUL¿HGLQIRUPDWLRQDQG
WKDWZKLFKLVXQFHUWDLQ

2UJDQL]H
&RQ¿UPWKDWLQGLYLGXDOVDVVLJQHGWRVSHFL¿FWDVNVKDYHQHFHVVDU\
UHVRXUFHV
5HYLHZSULRULWLHVIRUFRPPXQLFDWLQJLIWKHUHLVDFRQ¿UPHG
GHWHUPLQDWLRQDQGPDWFKUHVSRQVLELOLWLHVWRDYDLODEOHVWDII
$FWLYDWHFRPPXQLFDWLRQSROLFLHVVXFKDVWKRVHUHODWHGWRLQIRUPDWLRQ
YHUL¿FDWLRQDQGUHOHDVH

&RRUGLQDWH
&RRUGLQDWHZLWKORFDODQGVWDWHDJHQFLHVDQGUHVSRQVHSDUWQHUVWR
GHWHUPLQHLID3XEOLF1RWLFHRU+HDOWK$GYLVRU\LVOLNHO\WREHLVVXHG

/DZHQIRUFHPHQW

)LQDOL]HLQLWLDO3XEOLF1RWLFH+HDOWK$GYLVRULHVDQGPHGLDUHOHDVHVDQG
VHHNDSSURYDOV

/RFDOSXEOLFKHDOWK
GHSDUWPHQW

,QIRUPH[HFXWLYHRUJRYHUQLQJWHDPDERXW

0DLQVWUHDPPHGLD
3XEOLFIDFLOLWLHVHJ
VFKRROV
6WDWHSULPDF\DJHQF\

&RRUGLQDWLRQWKDWZLOORFFXUZLWKUHVSRQVHSDUWQHUDJHQFLHV
1H[WVWHSVIRUFRPPXQLFDWLQJZLWKFRQVXPHUVDQGPHGLDLIWKHHLV
³FRQ¿UPHGGHWHUPLQDWLRQ´DQGWKHLUUROHHJVSRNHVSHUVRQ

6SHFLDOSRSXODWLRQ
UHSUHVHQWDWLYHV
FRPPXQLW\EDVHG
RUJDQL]DWLRQV

2XWOLQHSRWHQWLDOVFKHGXOHIRUPHGLDEULH¿QJVDQGXSGDWHV

:DVWHZDWHU

,IDOWHUQDWHZDWHUVRXUFHVDUHOLNHO\WREHXWLOL]HGFRRUGLQDWHZLWK
DSSURSULDWHXWLOLW\VWDIIVRWKDWLQIRUPDWLRQLVDYDLODEOHIRUPHGLD
EULH¿QJVDQGSXEOLFLQIRUPDWLRQDFWLYLWLHV

0DNHSUHOLPLQDU\ORJLVWLFDODUUDQJHPHQWVIRUPHGLDEULH¿QJV
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&RPPXQLFDWH
5HIUHVKXWLOLW\VWDIIDQGJRYHUQLQJERG\NQRZOHGJHRIDSSOLFDEOH
FRPPXQLFDWLRQSROLFLHV
&RQVXOWORFDODQGVWDWHDJHQFLHVDERXWUHOHDVLQJLQIRUPDWLRQWRWKH
SXEOLF

7LSVIRUFRPPXQLFDWLQJ
LQGLI¿FXOWVLWXDWLRQV

,QIRUPRWKHUXWLOLW\VWDIIWKDWZLOOEHDFWLYDWHGLIWKHUHLV³FRQ¿UPHG
GHWHUPLQDWLRQ´HJFDOOFHQWHURUFXVWRPHUVHUYLFHVWDII

 3UHSDUHSK\VLFDOO\DQG
PHQWDOO\WROLVWHQZLWKIXOO
DWWHQWLRQ

2XWOLQHLQIRUPDWLRQRUZULWHVFULSWWKDWZLOOEHXVHGE\FDOOFHQWHURU
FXVWRPHUVHUYLFH

 5HÀHFWWRLQGLYLGXDOV
DQGDXGLHQFHVWKDW\RX
XQGHUVWDQG

3UHSDUHLQGLYLGXDOZKRZLOODFWDVXWLOLW\VSRNHVSHUVRQ

± :KDWWKH\KDYH
H[SHULHQFHGDQG

$OHUWWHFKQLFDORUVFLHQWL¿FH[SHUW V WKDWWKH\ZLOOOLNHO\EHDFWLYDWHG

± 7KHIHHOLQJVYDOXHV
DQGLQWHUHVWVWKDW
PRWLYDWHWKHLU
FRQFHUQV

$VVHPEOHPHGLDSDFNHWV

'RFXPHQW
/RJHYHQWVDQGDVVLJQPHQWV
7UDFNDOOFRQWDFWVIURPH[WHUQDOVRXUFHVLQFOXGLQJFXVWRPHUVDQGPHGLD

3KDVH*ROLYH±&RQ¿UPHGGHWHUPLQDWLRQ
9HULI\
&RQWLQXHWRYHULI\DQGXSGDWHLQIRUPDWLRQDVLWEHFRPHVDYDLODEOH
$SSO\YHUL¿FDWLRQSROLFLHV

2UJDQL]H
&RQ¿UPDUUDQJHPHQWVIRUPHGLDRUSUHVVEULH¿QJ
6HWXSFDOOFHQWHURUKRWOLQH
,IXVLQJ:HEVLWHRURWKHU,QWHUQHWFKDQQHOVLQLWLDWHSRVWLQJRIFRQWHQW
$VVLJQVWDIIWRPRQLWRU

 0DNHVXUH\RX
XQGHUVWDQGWKHTXHVWLRQ
EHIRUHIRUPXODWLQJD
UHVSRQVH
 5HVSRQGZLWK
ODQJXDJHWKDWLV
IDFWXDOVWUDLJKWIRUZDUG
GHVFULSWLYHDQGSUHFLVH
 &RQYH\UHVSHFWIRU
ERWKWKHSHRSOHDQGWKH
LVVXHVUDLVHG
 %HDOHUWWRVLJQDOV
WKDWFRPPXQLFDWLRQ
LVQRWPHHWLQJWKH
DXGLHQFH¶VQHHGVDQG
DVNTXHVWLRQVWREHVXUH
WKDW\RXUUHVSRQVHVDUH
PRUHIRFXVHG

&RRUGLQDWH
&RRUGLQDWHWKHUHOHDVHRIDQ\UHTXLUHG3XEOLF1RWLFHRU+HDOWK
$GYLVRULHVZLWKORFDODQGVWDWHDJHQFLHVDQGUHVSRQVHSDUWQHUV
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:RUNZLWKXWLOLW\VWDIIDQGSDUWQHUUHVSRQVHDJHQFLHVWRFROOHFW
LQIRUPDWLRQDERXWUXPRUVRUPLVLQIRUPDWLRQ

&RPPXQLFDWH
7LS
%HVXUHWR
UHFRUGLPSRUWDQW
FRPPHQWVIURPWKH
GLVFXVVLRQLGHQWLI\
DFWLRQLWHPVWR
IROORZXSDQG
SURGXFHDZULWWHQ
VXPPDU\IRUODWHU
UHYLHZ

,VVXH3XEOLF1RWLFHDQGRU+HDOWK$GYLVRU\LQFROODERUDWLRQZLWKSDUWQHU
UHVSRQVHDJHQFLHVVXFKDVORFDODQGVWDWHDJHQF\DQGSXEOLFKHDOWK
([HFXWHPHGLDEULH¿QJVDQGHVWDEOLVKUHOLDEOHVFKHGXOHIRUVXEVHTXHQW
EULH¿QJV
$FWLYDWHFDOOFHQWHUV
$FWLYDWHRUSRVW:HEPDWHULDOV LIXVLQJ 
5HVSRQGWRUXPRUV
'LVWULEXWHDQGXSGDWHLQIRUPDWLRQDERXWDOWHUQDWHZDWHUVRXUFHVLI
DSSOLFDEOH

&RQWUROOLQJ5XPRUV
&KDUJHWHDP
PHPEHUVDQG
SDUWQHUVWROLVWHQ
IRUUXPRUVDQG
PLVLQIRUPDWLRQ
,GHQWLI\FLUFXODWLQJ
UXPRUV
$JUHHXSRQDPHWKRG
IRUWUDFNLQJGRZQ
VRXUFHVDQGGHYRWH
WLPHWRYHULI\LQJ
8VHUHOLDEOH
FRPPXQLFDWLRQ
PHWKRGVWRGLVWULEXWH
UXPRUFRUUHFWLRQV
/RJDOOUXPRUFRQWURO
DFWLYLWLHVIRU$IWHU
$FWLRQDQDO\VLV

3URYLGHRQJRLQJVXSSRUWWRVSRNHVSHUVRQVDQGVXEMHFWPDWWHUH[SHUWV

'RFXPHQW
/RJDOOPHGLDLQTXLULHVDQGFRQWDFWV
/RJUXPRUVVRXUFHVDQGUHVROXWLRQV
7UDFNDOOFRRUGLQDWLRQZLWKORFDODQGVWDWHDJHQFLHVDQGSDUWQHUUHVSRQVH
DJHQFLHV
/RJLQTXLUHVIURPDJHQFLHVFRPPXQLW\RUJDQL]DWLRQVDQGRWKHU
VWDNHKROGHUVDQGIROORZXS

3KDVH6WD\VWHDG\±5HPHGLDWLRQDQG
UHFRYHU\EHJLQV
9HULI\
&RQWLQXHWRYHULI\DQGXSGDWHDOOLQIRUPDWLRQDVLWEHFRPHVDYDLODEOH

2UJDQL]H
5HYLHZVWDI¿QJDQGFRPPXQLFDWLRQGHPDQGVDVVLWXDWLRQVWDELOL]HV


5HYLHZDOOFRPPXQLFDWLRQDFWLYLW\WREHVXUHLWUHÀHFWVVKLIWLQIRFXV
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&RRUGLQDWH
&RQWLQXHFORVHFRRUGLQDWLRQZLWKORFDODQGVWDWHDJHQFLHVDQGSDUWQHU
UHVSRQVHDJHQFLHV
(VWDEOLVKFRRUGLQDWLRQZLWKDGGLWLRQDODJHQFLHVLQYROYHGLQUHFRYHU\DQG
UHPHGLDWLRQ

&RPPXQLFDWH
8SGDWHDOOPHVVDJHVLQDOOFKDQQHOVDQGWKURXJKDOOVRXUFHV
8SGDWHFRQVXPHUVDERXWWHVWLQJDQGDQDO\VLVUHVXOWVSURWHFWLYHJXLGDQFH
DQGLQIRUPDWLRQRQZDWHUVXSSO\DYDLODELOLW\HLWKHUWKURXJKWKHV\VWHPRU
DOWHUQDWHVRXUFHV

7UXVWLVDSURGXFWRI
FRPPLWPHQWFUHGLELOLW\
DQGFRPSHWHQFH
GHPRQVWUDWHG
WKURXJKDFWLRQVWKDW
FRQYH\UHOLDELOLW\DQG
DFFRXQWDELOLW\

0RQLWRUIRULQIRUPDWLRQRYHUORDGDPRQJFRQVXPHUVDQGWKHSXEOLF
0RQLWRUZKHWKHUPHGLDLQWHUHVWLVZDQLQJ

'RFXPHQW
&RQWLQXHWRORJDOOPHGLDLQTXLULHVDQGFRQWDFWV
&RQWLQXHWRPRQLWRUUXPRUVVRXUFHVDQGUHVROXWLRQV
/RJFRRUGLQDWLRQZLWKSUHYLRXVDQGQHZSDUWQHUUHVSRQVHUHFRYHU\DQG
UHPHGLDWLRQDJHQFLHV

3KDVH:LQGGRZQ±5HWXUQWRQRUPDORSHUDWLRQV
9HULI\
&RQ¿UPRUGHUVWRUHWXUQWRQRUPDORSHUDWLRQ

2UJDQL]H
,GHQWLI\FRPPXQLFDWLRQWDVNVWRZLQGGRZQUHFRYHU\DQGUHWXUQWR
QRUPDORSHUDWLRQV
'HDFWLYDWHDQ\VSHFLDOFRPPXQLFDWLRQPHFKDQLVPVXVHGGXULQJWKHHYHQW

&RRUGLQDWH
&RRUGLQDWHPHGLDDQGSXEOLFLQIRUPDWLRQWDVNVZLWKORFDODQGVWDWH
DJHQFLHVDQGSDUWQHUUHVSRQVHDJHQFLHV
6FKHGXOH$IWHU$FWLRQ5HYLHZVZLWKORFDODQGVWDWHDJHQFLHVDQGSDUWQHU
UHVSRQVHDJHQFLHVWRDVVHVVFRPPXQLFDWLRQHIIRUWV
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&RPPXQLFDWH
6FKHGXOHPHGLDEULH¿QJWRDQQRXQFHFRQFOXVLRQRIHYHQWDQG
UHVXPSWLRQRIQRUPDORSHUDWLRQV

&RQYHUVDWLRQ
VWDUWHUV

5HYLVHRQOLQHFRPPXQLFDWLRQWRROVWRUHÀHFWUHVXPSWLRQRIQRUPDO
RSHUDWLRQV

:KDWLV\RXU
XQGHUVWDQGLQJRI
RXUZDWHUTXDOLW\
PRQLWRULQJSURFHVV"

&RQGXFWRUJDQL]HGRXWUHDFKWRFRQVXPHUVWRHOLFLWIHHGEDFNDERXW
WKHXWLOLW\¶VSHUIRUPDQFHDVDFRPPXQLFDWRU

,Q\RXUH[SHULHQFH
KRZUHVSRQVLYHKDV
WKHXWLOLW\EHHQWR
FRQVXPHUUDWHSD\HU
FRQFHUQV"
:KDWNLQGVRI
FRQFHUQVGR\RXKDYH
DERXWZDWHUTXDOLW\"
:KDWNLQGRI
LQIRUPDWLRQDERXW
ZDWHUTXDOLW\ZRXOG
\RX¿QGXVHIXO"
+RZZRXOG\RX
OLNHWRUHFHLYHWKDW
LQIRUPDWLRQ"

7LS

5HSRUWWRXWLOLW\OHDGHUVKLSDERXWOHVVRQVOHDUQHGJDSVLGHQWL¿HGDQG
SODQVIRUXSGDWLQJULVNDQGFULVLVFRPPXQLFDWLRQSODQDQGSROLFLHV

'RFXPHQW
5HYLHZDQGDQDO\]HDOOORJVFRQVXPHUKRWOLQHFDOOV:HEVLWHKLWV
DQGDQ\RWKHUGDWDWKDWFDQJLYHDVQDSVKRWRIWKHFRPPXQLFDWLRQ
HIIRUWDQGWKHUHVSRQVH
,GHQWLI\SROLF\FKDQJHVRUFRPPXQLFDWLRQJDSVWKDWQHHGWREH¿OOHG
,GHQWLI\FRQVXPHUDQGFRPPXQLW\UHODWLRQVKLSVWKDWQHHGWREH
HVWDEOLVKHGRUVWUHQJWKHQHG
5HYLVHDQGXSGDWHFULVLVFRPPXQLFDWLRQSODQ
,GHQWLI\DGGLWLRQDOFRPPXQLFDWLRQSROLFLHVWKDWDUHQHHGHG
,GHQWLI\UROHVRUUHVSRQVLELOLWLHVWKDWQHHGWREHFKDQJHGRU
DGGHG

7UDLQLQGLYLGXDOV
ZKRKDYH¿UVW
FRQWDFWZLWK
UDWHSD\HUVWR
UHFRJQL]HJURZLQJ
FRQFHUQDPRQJWKH
SXEOLFDQGREYLRXV
FULVLVVLJQDOV.HHS
WKHPXSGDWHGRQ
ZKLFKXWLOLW\VWDII
VKRXOGUHFHLYHWKDW
LQIRUPDWLRQ
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'ULQNLQJ:DWHU
&RQWDPLQDQW
5LVN&RPPXQLFDWLRQ
7RROVDQG7HPSODWHV
+RZWRXVHWKHVHWRROVDQGWHPSODWHV
&RQWDPLQDQWIDFWVKHHWWHPSODWHV
&RQWDPLQDQWSXEOLFQRWL¿FDWLRQWHPSODWHV
&RQWDPLQDQWPHGLDUHOHDVHWHPSODWHV
0HGLDDGYLVRU\VDPSOHWHPSODWH
0HGLDDGYLVRU\H[DPSOH
0HVVDJHIUDPHZRUNZRUNVKHHW
0HGLDORJ
:RUNLQJZLWKWKHPHGLDLQDQHPHUJHQF\
$XGLHQFHDQDO\VLVZRUNVKHHW
5LVNFRPPXQLFDWLRQWHDPFRQWDFWGDWDEDVH
3ULQFLSOHVRIFRPPXQLW\HQJDJHPHQW
7LSVIRUUHDFKLQJSXEOLFKHDOWKDQGRWKHU
UHVSRQVHSDUWQHUV
5LVNFRPPXQLFDWLRQSULQFLSOHV
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+RZWRXVHWKHVHWRROVDQGWHPSODWHV
7KHVHSUHGHVLJQHGDQGIRUPDWWHGWRROVDQGWHPSODWHVDUHSURYLGHG
DVDUHVRXUFHWKDWFDQEHXVHGWRLPSURYHFRPPXQLFDWLRQZLWKSXEOLF
KHDOWKFXVWRPHUVPHGLDDQGWKHJHQHUDOSXEOLFDERXWGULQNLQJ
ZDWHUFRQWDPLQDQWV$OOGRFXPHQWVDUHGHVLJQHGLQ0LFURVRIW:RUG
ZKLFKDOORZVWKHPWREHHOHFWURQLFDOO\PRGL¿HGE\XWLOLWLHVWRDGGUHVV
GLIIHUHQFHVLQFRQWDPLQDQWLVVXHVFXVWRPHUGHPRJUDSKLFVJHRJUDSKLF
ORFDWLRQVVL]HDQGDJHRILQIUDVWUXFWXUH
&RQVXOWZLWK\RXUORFDODQGVWDWHDJHQFLHVEHIRUHLVVXLQJDQ\IDFW
VKHHWSXEOLFQRWL¿FDWLRQRUPHGLDUHOHDVH
3KRWRFRS\WHPSODWHVLQWKLVJXLGHRUGRZQORDGWKHPHOHFWURQLFDOO\
IURPWKH&'520DWWDFKHGWRWKHEDFNRIWKHJXLGH
,QVHUWXWLOLW\QDPHDQGORJRRQIDFWVKHHWVDQGSXEOLFQRWL¿FDWLRQVE\
FXWWLQJDQGSDVWLQJHOHFWURQLFDOO\RUPDQXDOO\
&RS\QHZVUHOHDVHVDQGPHGLDDGYLVRULHVRQXWLOLW\OHWWHUKHDG
7UDQVODWHIDFWVKHHWVDQGSXEOLFQRWL¿FDWLRQVLQWRODQJXDJHV
SUHYDOHQWLQFRPPXQLWLHV/DQJXDJHWUDQVODWLRQLVDEVROXWHO\
QHFHVVDU\IRUHIIHFWLYHFRPPXQLFDWLRQLQFRPPXQLWLHVZLWK
VLJQL¿FDQWSRSXODWLRQVRIOLPLWHG(QJOLVKSUR¿FLHQWRUQRQ(QJOLVK
VSHDNLQJSHRSOH
8VHWRROVWRSUHSDUHULVNFRPPXQLFDWLRQPDWHULDOIRUSXEOLF
DZDUHQHVVDQGHGXFDWLRQDOHIIRUWV
,QFRUSRUDWHWRROVLQWRXWLOLW\HPHUJHQF\SODQQLQJSURFHVV:DLWLQJWR
LQGLYLGXDOL]HWKHVHWRROVXQWLODFULVLVRFFXUVZLOOEHWRRODWH
(VWDEOLVKUHODWLRQVKLSVZLWKJUDVVURRWVRUJDQL]DWLRQVEHIRUHDFULVLV
7KHVHRUJDQL]DWLRQVFDQKHOSFRQWDFWPDQ\KDUGWRUHDFKSHRSOH
WKURXJKVXFKFRPPXQLFDWLRQPHWKRGVDVWHOHSKRQHWUHHVGRRUWR
GRRUYLVLWVÀLHUVDQGFDOOFHQWHUV
%HVXUHDOOLQIRUPDWLRQLVXSWRGDWH9LVLWWKH86(3$:HEVLWH
KWWSZZZHSDJRYVDIHZDWHU DQGFRQWDFWORFDOSXEOLFKHDOWK
DJHQFLHV
&RQWDPLQDQWIDFWVKHHWWHPSODWHV
&RQWDPLQDQWIDFWVKHHWVDUHGHVLJQHGIRUPDQ\DXGLHQFHV
 &XVWRPHUVHUYLFHUHSUHVHQWDWLYHV
 &XVWRPHUV



 3XEOLFKHDOWKSURIHVVLRQDOVDQGRWKHUKHDOWKFDUHSURYLGHUV
 %XVLQHVVRZQHUV
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 0HGLDUHSUHVHQWDWLYHV
 *HQHUDOSXEOLF
7KHVHIDFWVKHHWVFDQSURYLGHDWHPSODWHWRFRPPXQLFDWHDERXWRWKHU
FRQWDPLQDQWVZKHQLQIRUPDWLRQDERXWRWKHUVXEVWDQFHVLVLQVHUWHG
ZLWKLQWKHIRUPDWRIWKHIDFWVKHHW
&RQWDPLQDQWSXEOLFQRWL¿FDWLRQWHPSODWHV
&RQVXOWZLWK\RXUORFDODQGVWDWHDJHQFLHVEHIRUHLVVXLQJDQ\RI¿FLDO
SXEOLFQRWL¿FDWLRQ
7KHSXEOLFQRWL¿FDWLRQWHPSODWHVLQWKLV*XLGHDUHGHVLJQHGWR
FRPSO\ZLWK86(3$UHJXODWLRQVRQSXEOLFQRWL¿FDWLRQIRUGULQNLQJ
ZDWHUXWLOLWLHV+RZHYHUWKH86(3$UHFRPPHQGVWKDWZDWHUXWLOLWLHV
XVHWHPSODWHVLQLWV5HYLVHG3XEOLF1RWL¿FDWLRQ+DQGERRN
(3$5 IRXQGDWKWWSZZZHSDJRYVDIHZDWHU
SXEOLFQRWL¿FDWLRQSGIVJXLGHBSXEOLFQRWL¿FDLWRQBSQKDQGERRNSGI
)ROORZWKH(3$GHFLVLRQWUHHLQWKHKDQGERRNIRUJXLGDQFHDERXW
ZKHQWRXVHD3XEOLF1RWLFH
,QDGGLWLRQWRORFDWLRQVUHFRPPHQGHGE\WKH86(3$SRVWWKHVH
RI¿FLDOQRWL¿FDWLRQVLQHWKQLFJURFHULHVRUEXVLQHVVHVWKDWVHUYH
SHRSOHZLWKOLPLWHGRUQR(QJOLVKVSHDNLQJVNLOOV
7KHQRWLFHPXVWEHWUDQVODWHGLQWRWKHODQJXDJH V SUHYDOHQWLQD
FRPPXQLW\
&RQWDPLQDQWPHGLDUHOHDVHVWHPSODWHVDQGPHGLDDGYLVRU\H[DPSOH
7KHFRQWDPLQDQWPHGLDUHOHDVHVVHUYHDVJXLGHVIRUZDWHUXWLOLWLHVWR
XVHLQVHQGLQJRXWQHZVUHOHDVHVDERXWGULQNLQJZDWHUFRQWDPLQDWLRQ
7KHVHWHPSODWHVDUHPRVWDSSURSULDWHIRUSULQWPHGLDLQFOXGLQJ:HE
VLWHV
%URDGFDVWPHGLD WHOHYLVLRQDQGUDGLR SUHIHUWRUHFHLYHLQIRUPDWLRQ
LQDPRUHDEEUHYLDWHGIRUPZLWKEXOOHWHGGHWDLOV$VDPSOHPHGLD
DGYLVRU\VKRZVKRZDXWLOLW\FDQHDVLO\PHHWWKRVHUHTXLUHPHQWV
E\VLPSO\DQVZHULQJWKHZKDWZKHQZKHUHZKRDQGKRZRIWKH
LQFLGHQW
$IDFWVKHHWDERXWWKHFRQWDPLQDQWVKRXOGDFFRPSDQ\ERWKW\SHVRI
PHGLDRXWUHDFK
$ZRUGDERXWHWKQLFPHGLD
2QHRXWRIHYHU\IRXU$PHULFDQVXVHVHWKQLFUDGLRWHOHYLVLRQ
QHZVSDSHUVDQGHOHFWURQLFPHGLDIRULQIRUPDWLRQ
7RHIIHFWLYHO\UHDFKGLYHUVHDXGLHQFHVZDWHUXWLOLWLHVVKRXOG
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LQFOXGHORFDOHWKQLFPHGLDRXWOHWVLQGLVWULEXWLRQRIQHZVUHOHDVHVDQG
DGYLVRULHV
$XGLHQFHDQDO\VLVZRUNVKHHW
5LVNFRPPXQLFDWLRQSDUWLFXODUO\DURXQGGULQNLQJZDWHUFRQWDPLQDWLRQZLOO
EHPRUHVXFFHVVIXOLIXWLOLW\FRPPXQLFDWRUVWDNHWLPHWRNQRZDQGXQGHUVWDQG
WKHSHRSOHZKRKDYHDFRQQHFWLRQRUVWDNHLQGULQNLQJZDWHUVDIHW\
3RSXODWLRQLQIRUPDWLRQFDQEHDFTXLUHGWKURXJK86&HQVXVGDWD
FXVWRPHUVXUYH\VDQGEXLOGLQJUHODWLRQVKLSVZLWKFRPPXQLW\
SDUWQHUVVXFKDVSXEOLFKHDOWKDJHQFLHVFRPPXQLW\DQGIDLWKEDVHG
RUJDQL]DWLRQVDQGVFKRROV
$XGLHQFHDQDO\VLVZLOOLGHQWLI\UDFLDOHWKQLFDQGFXOWXUDO
GHPRJUDSKLFVRIVHUYLFHDUHDVDQGJXLGHWUDQVODWLRQRIPDWHULDOVLQWR
WKHSUHYDOHQWODQJXDJH V 
$XGLHQFHVZLOOYDU\GHSHQGLQJRQWKHFRQWDPLQDWLRQHYHQWDQGLWV
ORFDWLRQGXUDWLRQDQGH[WHQW'LIIHUHQWW\SHVRIFRQWDPLQDWLRQPD\
KDYHGLIIHUHQWDXGLHQFHV
$XGLHQFHVFDQEHVHJPHQWHGE\JHRJUDSKLFORFDWLRQ VSHFL¿FVHUYLFH
DUHDV GHPRJUDSKLFVFLWL]HQJURXSVJRYHUQPHQWRI¿FLDOVLQWHUQDO
VWDIISULRULW\XVHUVVSHFLDOQHHGVDQGPDQDJHPHQW
$XGLHQFHVLQWHUHVWHGLQGULQNLQJZDWHUFRQWDPLQDWLRQLQIRUPDWLRQFDQ
LQFOXGH LQDOSKDEHWLFDORUGHU 
 %XVLQHVVHV KRWHOVPRWHOVSULQWHUVLQGXVWULHVDQGUHVWDXUDQWV
 &XVWRPHUV UHVLGHQWLDO
 (PSOR\HHV
 (QYLURQPHQWDOLVWV
 )HGHUDODQGVWDWHDJHQFLHVDQGRI¿FLDOV
 )LUHDQGSROLFHGHSDUWPHQWV
 +HDOWKFDUHSURYLGHUV
 /RFDOHOHFWHGRI¿FLDOV
 0HGLD
 3XEOLFKHDOWK
 5HFUHDWLRQDOHQWKXVLDVWV
 6FKRROVGD\FDUHIDFLOLWLHV



 6HQVLWLYHSRSXODWLRQVVXFKDVSHRSOHZLWKZHDNHQHGLPPXQH
V\VWHPVSUHJQDQWZRPHQSDUHQWVRILQIDQWVDQG\RXQJFKLOGUHQ
HOGHUO\SHUVRQVRUSHUVRQVZLWKFKURQLFLOOQHVV
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 6SHFLDOSRSXODWLRQVVXFKDVSHRSOHZLWKOLPLWHGRUQR(QJOLVK
SUR¿FLHQF\SHRSOHZLWKSK\VLFDOPHQWDORUVHQVRU\GLVDELOLWLHV
DQGSHRSOHZKRE\FLUFXPVWDQFHRUFKRLFHDUHQRWUHDFKHGE\
PDLQVWUHDPFRPPXQLFDWLRQ
 :DWHUXWLOLW\JRYHUQLQJERG\
0HVVDJHIUDPHZRUNZRUNVKHHW
:KHQDFRQWDPLQDWLRQHYHQWKDVRFFXUUHGWKHFULVLVFRPPXQLFDWLRQ
WHDPVKRXOGFRPSOHWHWKH0HVVDJH)UDPHZRUN:RUNVKHHWEHIRUH
PDNLQJH[WHUQDOQRWL¿FDWLRQV
7KLVSUHSDUDWLRQZLOODOORZWKHFULVLVWHDPWRVSHDNDVRQHYRLFHZLWK
RQHPHVVDJHGXULQJDQGDIWHUDQHYHQW
&XVWRPHUVHUYLFHDVVRFLDWHVDQGRWKHUHPSOR\HHVZKRPHHWWKH
SXEOLFZLOODOVR¿QGWKLVPHVVDJHZRUNVKHHWKHOSIXOZKHQDQVZHULQJ
TXHVWLRQV
0HGLDORJ
7KH0HGLD/RJLVDFWLYDWHGLQWKHVHFRQGKRXURIDFULVLVZKHQ
QRWL¿FDWLRQVEHJLQ
7KH0HGLD/RJVKRXOGEHPDLQWDLQHGE\WKHPHGLDUHODWLRQV RU
SXEOLFLQIRUPDWLRQ WHDPPHPEHU
.HHSLQJWUDFNRIFDOOVDQGUHVSRQVHVSURYLGHVDWUDFNUHFRUGRQ
PHGLDLQWHUHVWDQGWKHXWLOLW\¶VUHVSRQVLYHQHVVGXULQJDGULQNLQJ
ZDWHUFRQWDPLQDWLRQLQFLGHQW
7KHORJZLOOEHXVHIXOLQGHEULH¿QJPHHWLQJVDIWHUWKHFULVLVLVRYHU
:RUNLQJZLWKWKHPHGLDLQDQHPHUJHQF\
7KLVWLSVKHHWJRHVKDQGLQKDQGZLWKWKH0HVVDJH)UDPHZRUN
:RUNVKHHWDQGZLOOKHOSDGULQNLQJZDWHUXWLOLW\EHUHDG\WRPHHWWKH
SUHVVLQWKHHYHQWRIDGULQNLQJZDWHUHPHUJHQF\
7KHTXHVWLRQVDUHW\SLFDORIWKRVHWKHPHGLDZLOODVNDERXWD
GULQNLQJZDWHUFRQWDPLQDWLRQLQFLGHQW
$QVZHUVVKRXOGEHZULWWHQEHIRUHQRWLI\LQJRUPHHWLQJZLWKWKH
PHGLDDQGPXVWEHEULHIIDFWXDODQGKRQHVW
7KLVSUHSDUDWLRQZLOOKHOSWKHXWLOLW\VSRNHVSHUVRQEHSUHSDUHGDQG
FRQ¿GHQW
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5LVNFRPPXQLFDWLRQWHDPFRQWDFWGDWDEDVH
8VHWKLVGDWDEDVHIRUPWRNHHSWUDFNRIFRQWDFWLQIRUPDWLRQIRU
PHPEHUVRIWKHXWLOLW\¶V5LVN&RPPXQLFDWLRQ7HDP
0DLQWDLQWKHGDWDEDVHHOHFWURQLFDOO\RUPDQXDOO\
,QIRUPDWLRQVKRXOGEHXSGDWHGDWOHDVWDQQXDOO\
3ULQFLSOHVRIFRPPXQLW\HQJDJHPHQW
7KLVWLSVKHHWSURYLGHVVFLHQFHEDVHGDQGSUDFWLFDOJXLGHOLQHVWR
DVVLVWZDWHUXWLOLWLHVLQHQJDJLQJWKHLUFRPPXQLWLHVDURXQGGULQNLQJ
ZDWHULVVXHV
5LVNFRPPXQLFDWLRQSULQFLSOHV
7KLVWRROSURYLGHVWKH86(3$¶V6HYHQ&DUGLQDO5XOHVRI5LVN
&RPPXQLFDWLRQ
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&RQWDPLQDQW
)DFW6KHHW
7HPSODWHV
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)$67)$&76
:+$7'2(6$/*$/72;,16
,17+('5,1.,1*:$7(50($1"
$OJDO7R[LQV>F\DQREDFWHULD@
3URQXQFLDWLRQVDK\XKQRKEDNWHHUHHXK

:KDWDUHDOJDOWR[LQV"
$OJDOWR[LQVDUHPDGHQDWXUDOO\LQSRQGVVWUHDPVDQGODNHV7KHVHWR[LQVRUDOJDO³EORRPV´FDQEHEOXHJUHHQ
EURZQRUUHG7KH\VPHOOOLNHIUHVKFXWJUDVV

4 $
$UHDOJDOWR[LQVDUHJXODWHGGULQNLQJZDWHUFRQWDPLQDQW"
$VRI6HSWHPEHUWKH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ KDVQRVWDQGDUGVIRUDOJDOWR[LQV
7KH\DUHFRQVLGHUHGFRQWDPLQDQWVRIHPHUJLQJFRQFHUQ1HZWHFKQRORJ\KDVOHGH[SHUWVWR¿QGFHUWDLQFKHPLFDOV
LQFOXGLQJDOJDOWR[LQVLQWKHZDWHU7KHVHFRPSRXQGVKDYHOLNHO\EHHQDURXQGIRUPDQ\\HDUVEXWZHUHQRWIRXQGE\
ROGHUWHFKQRORJ\:LWKWKLVQHZLQIRUPDWLRQZDWHUXWLOLWLHVDQGWKH86(3$DUHEHFRPLQJPRUHDZDUHRIWKHULVNVRI
WKHVHVXEVWDQFHV
:KHUHGRHVLWFRPHIURP"
$OJDO³EORRPV´JURZLQZDUPVORZPRYLQJZDWHUVWKDWDUHULFKLQQXWULHQWV6RPHH[DPSOHVDUHIHUWLOL]HUUXQRII
DQGVHSWLFWDQNRYHUÀRZV7KHZDWHUPD\VPHOOPXVW\LIDOJDOWR[LQVJHWLQWRWKHGULQNLQJZDWHU

+RZFDQDOJDOWR[LQVJHWLQWRGULQNLQJZDWHUVRXUFHV"
$OJDOWR[LQVFDQEHIRXQGLQGULQNLQJZDWHUWKDWLVWDNHQIURPODNHVULYHUVRURWKHUERGLHVRIZDWHUFRQWDPLQDWHG
ZLWKKDUPIXODOJDOEORRPV
+RZDUHSHRSOHH[SRVHGWRDOJDOWR[LQV"
3HRSOHFDQFRPHLQWRFRQWDFWZLWKDOJDOWR[LQVE\
 VZDOORZLQJGULQNLQJZDWHUWKDWKDVWR[LQV
 EUHDWKLQJLQVWHDPRUPLVWWKDWKDVWR[LQV
 HDWLQJ¿VKWKDWOLYHLQZDWHUWKDWKDVDOJDOWR[LQV
:KDWDUHWKHKHDOWKHIIHFWV":KRLVDWULVN"
0RVWNLQGVRIDOJDHDUHQRWGDQJHURXVWRKXPDQVDQGDQLPDOVEXWWKHUHDUHW\SHVWKDWPDNHSRZHUIXOWR[LQVDQG
FDQPDNH\RXVLFN.LGVDQGSHWVDUHDWKLJKHUULVNEHFDXVHWKH\ZHLJKOHVVDQGWKHLUERGLHVFDQQRW¿JKWKLJKOHYHOV
RIWKHWR[LQV
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$OJDO7R[LQ([SRVXUH±+RZGR,NQRZLI,¶YHEHHQH[SRVHG"
,I\RXKDYHEHHQH[SRVHGWRDOJDOWR[LQV\RXZLOOH[SHULHQFHRQHRUPRUHRIWKHIROORZLQJUDVKKLYHV
ZDWHU\H\HVVRUHWKURDWVWRPDFKÀXNLGQH\DQGOLYHUIDLOXUHQHUYRXVV\VWHPSUREOHPVQDXVHDGLDUUKHDDQG
YRPLWLQJ,I\RXWKLQN\RXKDYHEHHQH[SRVHGWRDOJDOWR[LQVFRQWDFW\RXUKHDOWKFDUHSURYLGHULPPHGLDWHO\

7UHDWLQJ$OJDO7R[LQVLQWKH:DWHU
:DWHUWUHDWPHQWSODQWVFDQUHPRYHDOJDHIURPWKHGULQNLQJZDWHUVXSSOLHV
&DQKRPHWUHDWPHQWV\VWHPVUHPRYHDOJDOWR[LQV"
*UDQXODUDFWLYDWHGFDUERQKRPHWUHDWPHQWXQLWVFDQUHPRYHDQGUHGXFHDOJDOOHYHOV,IDOJDOWR[LQVJHWLQWRWKH
ZDWHUVXSSO\SLSHOLQHV\RXVKRXOGQRWUHO\RQKRPHWUHDWPHQW<RXVKRXOGIROORZWKHDGYLFHRI\RXUZDWHU
VXSSOLHUDQGKHDOWKRI¿FLDOVDERXWZKHWKHUWRGULQNRUXVHWKHZDWHU
5HPRYLQJDOJDOWR[LQVIURPWKHHQYLURQPHQW
7KHEHVWSURWHFWLRQDJDLQVWDOJDOWR[LQVLVWRUHGXFHWKHSRWHQWLDOIRUWKHLUFUHDWLRQ6WURQJHQYLURQPHQWDO
SURJUDPVDUHQHHGHGWRUHGXFHQXWULHQWVWKDWVXSSRUWWKHJURZWKRIDOJDOEORRPVZKLFKFDQOHDGWRFUHDWLRQRI
DOJDOWR[LQVLQWKHZDWHU

+RZFDQ,JHWPRUHLQIRUPDWLRQ"
&RQWDFW
3KRQH
(PDLO
3XEOLF+HDOWK'HSDUWPHQW
&RQWDFW
3KRQH
(PDLO
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$
:HEVLWHZZZHSDJRY

5(6285&(6
(QYLURQPHQWDO+D]DUGV +HDOWK(IIHFWV+DUPIXO$OJDO%ORRPV +$%V ±&HQWHUVIRU'LVHDVH&RQWURODQG
3UHYHQWLRQ±KWWSZZZFGFJRYKDEDERXWKWP
%OXH*UHHQ$OJDH±1RUWK&DUROLQD3XEOLF+HDOWK±KWWSZZZHSLVWDWHQFXVHSLRHHEOXHJUHHQKWPO
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)$67)$&76
:+$7'2(6%$&,//86$17+5$&,6
,17+('5,1.,1*:$7(50($1"
%DFLOOXVDQWKUDFLV
3URQXQFLDWLRQEXKVLOXKVDQWKUH\VLV

:KDWLV%DFLOOXVDQWKUDFLV"
%DFLOOXVDQWKUDFLV %DQWKUDFLV LVDVSRUHIRUPLQJEDFWHULXPWKDWFDXVHVDGLVHDVHFDOOHG$QWKUD[$QWKUD[LV
IRXQGLQDQLPDOVZLWKKRRYHVVXFKDVFRZVDQGSLJVDQGFDQLQIHFWKXPDQV$QWKUD[KDVQRFRORURURGRUDQG
UHVLVWVVWDQGDUGGULQNLQJZDWHUGLVLQIHFWLRQ,WFDQVWD\LQVRLOIRUPDQ\\HDUVDQGLVQRWDIIHFWHGE\H[WUHPHKHDW
FROGEOHDFKRUXOWUDYLROHWOLJKW

4 $
,V%DQWKUDFLVDUHJXODWHGGULQNLQJZDWHUFRQWDPLQDQW"
$VRI6HSWHPEHUWKH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ GRHVQRWKDYHDVWDQGDUGIRU%
DQWKUDFLVRURWKHUELRWHUURULVPDJHQWVWKDWPLJKWFRQWDPLQDWHGULQNLQJZDWHUVXSSOLHV$OWKRXJKLQWHQWLRQDO
DQWKUD[FRQWDPLQDWLRQRIGULQNLQJZDWHUVXSSOLHVLQWKH86KDVQRWEHHQUHSRUWHGIHGHUDORI¿FLDOVFRQWLQXHWR
SHUFHLYHWKHULVNWREHJUHDW7KH&HQWHUVIRU'LVHDVH&RQWURODQG3UHYHQWLRQKDVFDWHJRUL]HGDQWKUD[DVD&ODVV$
RUKLJKSULRULW\DJHQWWKDWSRVHVDULVNWRQDWLRQDOVHFXULW\
:KHUHGRHVLWFRPHIURP"
%DQWKUDFLVLVIRXQGLQDJULFXOWXUDODUHDVLQ6RXWKDQG&HQWUDO$PHULFD6RXWKHUQDQG(DVWHUQ(XURSH$VLD
$IULFDWKH&DULEEHDQDQGWKH0LGGOH(DVW

+RZFDQ%DQWKUDFLVJHWLQWRGULQNLQJZDWHUVRXUFHV"
%DQWKUDFLVFRXOGJHWLQWRWKHZDWHUIURPLQIHFWHGDQLPDOVRUDQLPDOSURGXFWV$QDFWRIELRWHUURULVPDOVRFRXOG
FRQWDPLQDWHWKHZDWHUVXSSO\
+RZDUHSHRSOHH[SRVHGWR%DQWKUDFLVLQGULQNLQJZDWHU"
3HRSOHDUHH[SRVHGWR%DQWKUDFLVLQWKHIROORZLQJZD\V
 7KHPRVWFRPPRQPHWKRGRIH[SRVXUHLVHLWKHUGULQNLQJRULQKDOLQJGULQNLQJZDWHUWKDWFRQWDLQV%
DQWKUDFLV
 $EVRUSWLRQRIWKHEDFWHULDLQWRWKHVNLQLVOHVVKDUPIXO7KLVFDXVHVDERLOOLNHEXPSWRDSSHDURQWKHVNLQ
ZKLFKLVIROORZHGE\DSDLQOHVVVRUHZLWKDEODFNFHQWHU
 +XPDQVDOVRFDQEHH[SRVHGWR%DQWKUDFLVEDFWHULDE\KDQGOLQJSURGXFWVIURPLQIHFWHGDQLPDOVRU
LQKDOLQJDQWKUD[VSRUHVIURPLQIHFWHGDQLPDOSURGXFWV LHZRRO 
 $GGLWLRQDOH[SRVXUHFDQRFFXUE\HDWLQJXQGHUFRRNHGPHDWIURPLQIHFWHGDQLPDOV
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:KDWDUHOLNHO\KHDOWKHIIHFWV"
$QWKUD[FDQEHGHDGO\WRPHQDQGZRPHQ7UHDWPHQWIRUDQWKUD[LVDGD\DQWLELRWLFUHJLPHQ:RPHQZKRDUH
SUHJQDQWRUPD\EHFRPHSUHJQDQWDQGVXVSHFWWKH\DUHLQIHFWHGQHHGWRLQIRUPWKHLUKHDOWKFDUHSURYLGHU&HUWDLQ
DQWLELRWLFVFDQQRWEHSUHVFULEHGWRSUHJQDQWZRPHQ%DQWKUDFLVLVQRWFRQWDJLRXVDQGGRHVQRWVSUHDGIURP
SHUVRQWRSHUVRQ
:KDWDUHWKHV\PSWRPVRIH[SRVXUHWR%DQWKUDFLV"
6\PSWRPVZLOOYDU\GHSHQGLQJRQKRZVRPHRQHLVH[SRVHG7KHIROORZLQJOLVWLVDGHVFULSWLRQRIZKDWV\PSWRPVPD\RFFXU
E\H[SRVXUHW\SH
 $EVRUSWLRQWKURXJKWKHVNLQFDXVHVDUDLVHGLWFK\EXPSWRDSSHDU,WORRNVOLNHDQLQVHFWELWH,WZLOOHYHQWXDOO\WXUQ
EODFNDWWKHFHQWHU
 (DWLQJRUGULQNLQJDQWKUD[EDFWHULDPD\FDXVHQDXVHDORVVRIDSSHWLWHYRPLWLQJDQGIHYHUDQGFDQOHDGWRVHYHUH
VWRPDFKSDLQVEORRG\GLDUUKHDDQGVKRFN
 ,QKDOLQJWKHEDFWHULDPD\FDXVHFROGOLNHV\PSWRPVDQGZLOOTXLFNO\OHDGWRVHYHUHEUHDWKLQJSUREOHPVDQGVKRFN

+RZGR,NQRZLI,¶YHEHHQH[SRVHG"
7KHUHLVQRRI¿FLDOVFUHHQLQJWKDWFDQWHVWIRUDQWKUD[,WFDQEHGLDJQRVHGE\¿QGLQJWKHEDFWHULDLQWKHEORRG
VNLQVRUHVRUSKOHJP+HDOWKFDUHSURYLGHUVDOVRFDQWHVWIRU%DQWKUDFLVE\PHDVXULQJFHUWDLQDQWLERGLHVLQWKH
EORRG
5HPRYLQJ%DQWKUDFLVIURPWKHHQYLURQPHQW
7\SLFDOO\DUHDVDQGVXUIDFHVH[SRVHGWR%DQWKUDFLVZLOOEHGLVLQIHFWHGZLWKFKHPLFDOVVXFKDVFKORULQHRU
FKORULQHGLR[LGH
+RZFDQ,JHWPRUHLQIRUPDWLRQ"
&RQWDFW
3KRQH
(PDLO
3XEOLF+HDOWK'HSDUWPHQW
&RQWDFW
3KRQH
(PDLO
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$
:HEVLWHZZZHSDJRY
5(6285&(6
%DFWHULD)DFW6KHHW±6DQ)UDQFLVFR3XEOLF8WLOLWLHV&RPPLVVLRQ±KWWSVIZDWHURUJGHWDLOFIP0&B,'
06&B,'&B,'.H\ZRUG$QWKUD[
$QWKUD[:KDW<RX1HHGWR.QRZ±&HQWHUVIRU'LVHDVH&RQWURODQG3UHYHQWLRQ±KWWSHPHUJHQF\FGFJRY
DJHQWDQWKUD[QHHGWRNQRZDVS
4XHVWLRQVDQG$QVZHUV$ERXW$QWKUD[)UHTXHQWO\$VNHG4XHVWLRQV±&HQWHUVIRU'LVHDVH&RQWURODQG3UHYHQWLRQ
±KWWSZZZEWFGFJRYDJHQWDQWKUD[IDT
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)$67)$&76
:+$7'2(6$75$=,1(,17+(
'5,1.,1*:$7(50($1"
$WUD]LQH
3URQXQFLDWLRQDWUXK]HHQ

:KDWLVDWUD]LQH"
$WUD]LQHLVDFKHPLFDOXVHGWRFRQWUROZHHGVIRXQGLQFURSVJROIFRXUVHVDQGUHVLGHQWLDOODZQV$WUD]LQHZDVPRUH
ZLGHO\XVHGLQWKH8QLWHG6WDWHVLQWKHODWHV,QLWVXVHZDVVLJQL¿FDQWO\UHVWULFWHGWRZHHGFRQWUROLQ
FURSVWROLPLWLWVLPSDFWRQODNHVVWUHDPVULYHUVDQGJURXQGZDWHU

4 $
,VDWUD]LQHDUHJXODWHGGULQNLQJZDWHUFRQWDPLQDQW"
7KH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ KDVVHWWKH0D[LPXP&RQWDPLQDQW/HYHO 0&/ DWSDUWV
SHUELOOLRQ SSE 7KLV0&/LVWKHKLJKHVWOHYHORIDWUD]LQHDOORZHGLQSXEOLFZDWHUVXSSOLHV:DWHUV\VWHPVDUH
UHTXLUHGWRUHGXFHDWUD]LQHOHYHOVWREHORZSSE
:KDWLVSDUWVSHUELOOLRQ SSE "
2QHSSELVRQHSDUWLQRQHELOOLRQ2QHSDUWSHUELOOLRQLVWKHVDPHDVRQHGURSRIZDWHULQJDOORQV ±
JDOORQGUXPV 
:KHUHGRHVDWUD]LQHFRPHIURP"
$WUD]LQHLVUHOHDVHGLQWRWKHHQYLURQPHQWWKURXJKLWVXVHDVDKHUELFLGHDQGFDXVHVUXQRIILQWRERGLHVRIZDWHUDIWHU
UDLQRUVQRZZDVKHVLWRIIWKHODQG$WUD]LQHPD\DOVREHUHOHDVHGLQWRWKHHQYLURQPHQWWKURXJKZDVWHZDWHUIURP
PDQXIDFWXULQJIDFLOLWLHV,WFDQVWD\IRUDORQJWLPHLQVRLOEHFDXVHLWGRHVQRWHDVLO\EUHDNGRZQLQZDWHU
+RZDUHSHRSOHH[SRVHGWRDWUD]LQH"
0RVWSHRSOHDUHH[SRVHGWRDWUD]LQHE\
 FRPLQJLQWRGLUHFWFRQWDFWZLWKDWUD]LQH
 GLJJLQJLQGLUWWKDWKDVDWUD]LQH
 HDWLQJYHJHWDEOHVIURPFURSVWUHDWHGZLWKDWUD]LQH
 GULQNLQJZDWHUFRQWDPLQDWHGZLWKDWUD]LQH
:KDWDUHWKHKHDOWKHIIHFWV":KRLVPRVWDWULVN"
6RPHSHRSOHZKRGULQNZDWHUFRQWDLQLQJDWUD]LQHWKDWLVZHOOLQH[FHVVRIWKH0&/IRUPDQ\\HDUVFRXOGH[SHULHQFH
UHSURGXFWLYHGLI¿FXOWLHVRUSUREOHPVZLWKWKHLUFDUGLRYDVFXODUV\VWHP
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+RZGR,NQRZLI,¶YHEHHQH[SRVHGWRDWUD]LQH"
0RVWSK\VLFLDQVFDQWHVWEORRGIRUDWUD]LQH%ORRGLVGUDZQZLWKLQWRKRXUVRIH[SRVXUHDQGVHQWWRD
ODERUDWRU\IRUWHVWLQJ7KHEORRGWHVWVFDQQRWGHWHUPLQHLIDSHUVRQ¶VKHDOWKZLOOEHKDUPHG
,IOHYHOVRIDWUD]LQHLQGULQNLQJZDWHUH[FHHGWKH0&/RISSELQWKHSXEOLFZDWHUVXSSO\WKHZDWHUGHSDUWPHQW
PXVWQRWLI\WKHSXEOLF$WWKDWWLPHLIWKHSUREOHPKDVQRWEHHQUHVROYHGWKHSXEOLFFRXOGEHQRWL¿HGDERXW
DOWHUQDWLYHGULQNLQJZDWHUVXSSOLHVWRSUHYHQWKHDOWKULVNV

7UHDWLQJ$WUD]LQHLQWKH:DWHU
&DQKRPHWUHDWPHQWV\VWHPVUHPRYHDWUD]LQH"
7KHUHDUHSURGXFWVWKDWPHHWWKH86(3$¶VGULQNLQJZDWHUVWDQGDUGIRUDWUD]LQH6XFKGHYLFHVQHHGWREHVSHFL¿FDOO\
GHVLJQHGWRUHPRYHDWUD]LQHDQGWHVWHGEHIRUHDQGDIWHULQVWDOODWLRQ
5HPRYLQJDWUD]LQHIURPGULQNLQJZDWHU
,IWKH0&/LVFRQVLVWHQWO\DERYHSSEWKHZDWHUGHSDUWPHQWRURWKHUVXSSOLHUPXVWUHGXFHWKHDWUD]LQHWREH
FRQVLVWHQWO\EHORZSSE7KH86(3$KDVDSSURYHGDPHWKRGIRUUHPRYLQJDWUD]LQHIURPGULQNLQJZDWHUFDOOHG
JUDQXODUDFWLYDWHGFDUERQ
+RZFDQ,JHWPRUHLQIRUPDWLRQ"
&RQWDFW
3KRQH
(PDLO
3XEOLF+HDOWK'HSDUWPHQW
&RQWDFW
3KRQH
(PDLO
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$
:HEVLWHZZZHSDJRY

5HVRXUFHV
$WUD]LQHDQG'ULQNLQJ:DWHU8QGHUVWDQGLQJWKH1HHGVRI)DUPHUVDQG&LWL]HQV±3XUGXH8QLYHUVLW\([WHQVLRQ
±KWWSZZZEWQ\SXUGXHHGX3XEV333333SGI
&KHPLFDO:$7&+)DFWVKHHW$WUD]LQH±%H\RQG3HVWLFLGHV±KWWSZZZEH\RQGSHVWLFLGHVRUJSHVWLFLGHV
IDFWVKHHWV$WUD]LQHSGI
7HFKQLFDO)DFWVKHHWRQ$75$=,1(±86(QYLURQPHQWDO3URWHFWLRQ$JHQF\±KWWSHSDJRYRJZGZGZKW
VRFDWUD]LQHKWPO
7R[)$4VIRU$WUD]LQH±$JHQF\IRU7R[LF6XEVWDQFHV 'LVHDVH5HJLVWU\±KWWSZZZDWVGUFGFJRY
WIDFWVKWPO
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)$67)$&76
:+$7'2(6&5<3726325,',80
,17+('5,1.,1*:$7(50($1"
&U\SWRVSRULGLXP
3URQXQFLDWLRQNULSWRHVSRUHLGLXP

:KDWLV&U\SWRVSRULGLXP"
&U\SWRVSRULGLXPLVDSDUDVLWHWKDWFDXVHVDQLOOQHVVFDOOHGFU\SWRVSRULGLRVLV,WOLYHVLQWKHVPDOOLQWHVWLQHVRI
KXPDQVDQGDQLPDOV$KDUGRXWHUVKHOOSURWHFWVWKHSDUDVLWHVRLWFDQOLYHRXWVLGHWKHERG\IRUORQJSHULRGVRIWLPH
7KHVKHOODOVRPDNHV&U\SWRVSRULGLXPKDUGWRNLOOZLWKFKORULQHEDVHGZDWHUGLVLQIHFWLRQWUHDWPHQWV

4 $
,V&U\SWRVSRULGLXPDUHJXODWHGGULQNLQJZDWHUFRQWDPLQDQW"
7KH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ UHTXLUHVZDWHUV\VWHPVXVLQJZDWHUIURPODNHVULYHUV
UHVHUYRLUVRURFHDQVWRFOHDQDQG¿OWHUWKHZDWHUWRUHPRYHPRUHWKDQRIDQ\&U\SWRVSRULGLXPLQWKHGULQNLQJ
ZDWHU
:KHUHGRHV&U\SWRVSRULGLXPFRPHIURP"
&U\SWRVSRULGLXPLVIRXQGLQVRLOIRRGZDWHUDQGRQVXUIDFHVWKDWKDYHFRPHLQFRQWDFWZLWKWKHVWRRORI
DQLPDOVLQIHFWHGE\WKHSDUDVLWH8QGHUIDYRUDEOHFRQGLWLRQVRIWHPSHUDWXUHDQGPRLVWXUH VXFKDVLQFROGZDWHU 
&U\SWRVSRULGLXPFDQVXUYLYHIRUPRQWKVRXWVLGHLWVDQLPDOKRVW
+RZGRHV&U\SWRVSRULGLXPJHWLQWRGULQNLQJZDWHU"
&U\SWRVSRULGLXPFDQJHWLQWRGULQNLQJZDWHUZKHQWKHZDWHUFRPHVLQFRQWDFWZLWKVWRROIURPDQLQIHFWHGSHUVRQ
RUDQLPDO+HDY\UDLQDQGPHOWLQJVQRZFDQFDUU\WKHSDUDVLWHLQXQWUHDWHGVHZDJHSROOXWHGVWRUPZDWHUDQG
FRQWDPLQDWHGVRLOLQWRWKHVRXUFHVRIRXUGULQNLQJZDWHU ODNHVVWUHDPVUHVHUYRLUVULYHUVDQGVRPHXQSURWHFWHG
JURXQGZDWHUVRXUFHV 
+RZDUHSHRSOHH[SRVHGWR&U\SWRVSRULGLXP"
3HRSOHDUHH[SRVHGE\
 GULQNLQJLQDGHTXDWHO\WUHDWHGFRQWDPLQDWHGZDWHU
 HDWLQJIRRGWKDWZDVIHUWLOL]HGRURWKHUZLVHFRQWDPLQDWHGE\LQIHFWHGKXPDQRUDQLPDOVWRRO
 VZDOORZLQJFRQWDPLQDWHGZDWHUIURPODNHVULYHUVVZLPPLQJSRROV
 WRXFKLQJSHRSOHRUDQLPDOVZKRDUHLQIHFWHG
:KDWDUHOLNHO\KHDOWKHIIHFWV":KRLVPRVWDWULVN"
7KHPRVWFRPPRQV\PSWRPVRIFU\SWRVSRULGLRVLVDUHZDWHU\GLDUUKHDDQGFUDPSLQJ9RPLWLQJIHYHUORVVRIDSSHWLWH
ZHLJKWORVVDQGGHK\GUDWLRQDOVRPD\RFFXU7KHV\PSWRPVXVXDOO\ODVWRQHWRWZRZHHNV&U\SWRVSRULGLXPFDQ
LQIHFWDOOSHRSOH<RXQJFKLOGUHQDQGSUHJQDQWZRPHQDUHDWKLJKHUULVNIRUH[SHULHQFLQJGHK\GUDWLRQUHODWHGWR
FU\SWRVSRULGLRVLV3HRSOHZLWKZHDNHQHGLPPXQHV\VWHPVVKRXOGVHHNPHGLFDOWUHDWPHQWLPPHGLDWHO\LIWKH\EHOLHYH
WKH\PD\EHLQIHFWHG7KHLUV\PSWRPVPD\EHPRUHVHYHUHDQGFDQOHDGWRVHULRXVLOOQHVV
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+RZGR,NQRZLI,¶YHEHHQH[SRVHGWR&U\SWRVSRULGLXP"
$VWRROVDPSOHFDQGHWHFW&U\SWRVSRULGLXP7HVWVIRU&U\SWRVSRULGLXPDUHQRWURXWLQH,I\RXWKLQN\RX¶YHEHHQ
H[SRVHGDVN\RXUKHDOWKFDUHSURYLGHUWRVSHFL¿FDOO\UHTXHVWWKHWHVW

7UHDWLQJ&U\SWRVSRULGLXPLQWKH:DWHU
&DQKRPHWUHDWPHQWV\VWHPVUHPRYH&U\SWRVSRULGLXP"
1RWDOOKRPHRURI¿FH¿OWHUVUHPRYH&U\SWRVSRULGLXP)LOWHUVWKDWDUHFHUWL¿HGIRU³F\VWUHPRYDO´DWDEVROXWHRQH
PLFURQFDQUHPRYH&U\SWRVSRULGLXP3HRSOHZLWKZHDNHQHGLPPXQHV\VWHPVDQGWKRVHZKRZDQWWRWDNHH[WUD
SUHFDXWLRQVVKRXOGERLOWKHLUZDWHUIRUDWOHDVWRQHPLQXWH

+RZFDQ,JHWPRUHLQIRUPDWLRQ"
&RQWDFW
3KRQH
(PDLO
3XEOLF+HDOWK'HSDUWPHQW
&RQWDFW
3KRQH
(PDLO
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$
:HEVLWHZZZHSDJRY

5HVRXUFHV
&U\SWRVSRULGLXP±:DVKLQJWRQ6WDWH'HSDUWPHQWRI+HDOWK±KWWSZZZGRKZDJRY1RWLI\IDFWVKHHWV
FU\SWRVSRULGLRVLVKWP
&U\SWRVSRULGLXP,QIHFWLRQ±&HQWHUVIRU'LVHDVH&RQWURODQG3UHYHQWLRQ±
KWWSZZZFGFJRYQFLGRGGSGSDUDVLWHVFU\SWRVSRULGLRVLVB3')B&U\SWRVSRULGLRVLVSGI
&U\SWRVSRULGLRVLV±$,'67UHDWPHQW'DWD1HWZRUN±KWWSZZZDWGQRUJVLPSOHFU\SWRKWPO
&U\SWRVSRULGLRVLV'LVHDVH)DFW6KHHW±&RORUDGR'HSDUWPHQWRI3XEOLF+HDOWKDQG(QYLURQPHQW±KWWS
ZZZFGSKHVWDWHFRXVGF(SLGHPLRORJ\FU\SWRBIVKWPO
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)$67)$&76
:+$7'2(6(&2/,,17+(
'5,1.,1*:$7(50($1"
(VFKHULFKLDFROLRU(FROL
3URQXQFLDWLRQHVKXKULNHHXKNRKODK\RUHHNRKODK\

:KDWLV(FROL"
(VFKHULFKLDFROL (FROL EDFWHULDDUHIRXQGLQWKHLQWHVWLQHVDQGIHFHVRISHRSOHDQGDQLPDOV7KHUHDUHPDQ\
GLIIHUHQWVWUDLQVRI(FROL0RVWVWUDLQV(FROLEDFWHULDDUHQHFHVVDU\DQGEHQH¿FLDOWRRXUGLJHVWLYHV\VWHP
KRZHYHUVHYHUDOVWUDLQVRI(FROLFDQFDXVHGLVHDVH(FROLVWUDLQ2+LVVXFKDGLVHDVHFDXVLQJVWUDLQ,W
SURGXFHVDWR[LFSRLVRQWKDWFDQPDNHSHRSOHYHU\VLFN

4 $
,V(FROL2DUHJXODWHGGULQNLQJZDWHUFRQWDPLQDQW"
(FROL2+LVQRWFXUUHQWO\DUHJXODWHGGULQNLQJZDWHUFRQWDPLQDQW7KH(3$UHTXLUHVPRQLWRULQJIRUWKH
SUHVHQFHRI(FROLDVDQLQGLFDWRURIIHFDOFRQWDPLQDWLRQLQGULQNLQJZDWHUXQGHUWKH7RWDO&ROLIRUP5XOH7KH
(3$GRHVQRWUHJXODWHDQ\VSHFL¿FVWUDLQVRI(FROL7KHSUHVHQFHRI(FROLLVVHHQDVDQLQGLFDWLRQWKDWWKH
ZDWHULVVXEMHFWWRIHFDOFRQWDPLQDWLRQDQGWKDWLWFRXOGEHFRQWDPLQDWHGZLWKGLVHDVHFDXVLQJRUJDQLVP VXFK
DV&U\SWRVSRULGLXP+HSDWLWLV$&DPS\OREDFWHUDQGSDWKRJHQLFVWUDLQVRI(FROL WKDWDUHVKHGLQKXPDQDQG
DQLPDOZDVWH(FROL2LVRQO\RQHRIPDQ\IHFDOPLFURRUJDQLVPVLGHQWL¿HGLQUHFHQW\HDUVWKDWPD\FDXVH
LOOQHVVLQSHRSOH(FROL2FDQHDVLO\EHNLOOHGE\VWDQGDUGGULQNLQJZDWHUGLVLQIHFWLRQ
:KHUHGRHVLWFRPHIURP"
(FROLLVIRXQGLQWKHVWRRORISHRSOHDQGDQLPDOV7KHWR[LF2+KDVIUHTXHQWO\EHHQLGHQWL¿HGLQWKHVWRRO
RIFRZVDQGGHHU
+RZFDQ(FROL2JHWLQWRGULQNLQJZDWHUVRXUFHV"
(FROLDQGVLPLODUGLVHDVHFDXVLQJ(FROLLQGULQNLQJZDWHULQGLFDWHVWKDWWKHZDWHUFDPHLQFRQWDFWZLWK
XQWUHDWHGVHZDJHRUDQLPDOZDVWH0HOWLQJVQRZRUUDLQIDOOFDQZDVKWKHEDFWHULDIURPWKHJURXQGLQWRFUHHNV
ULYHUVODNHVRUJURXQGZDWHU,IWKHVHVRXUFHVDUHXVHGIRUGULQNLQJZDWHUDQGWKHZDWHULVQRWWUHDWHGSURSHUO\(
FROLFDQHQGXSLQWKHZDWHUSHRSOHGULQN
+RZDUHSHRSOHH[SRVHGWR(FROL2"
 :DWHU5XQRIIFDQZDVKEDFWHULDLQWRJURXQGDQGVXUIDFHZDWHUVRXUFHV,IQRWWUHDWHGSURSHUO\WKHEDFWHULDFDQ
JHWLQWRZDWHUWKDWFRPHVRXWRIDIDXFHW
 3HRSOH,PSURSHUKDQGZDVKLQJE\WKRVHLQIHFWHGZLWKWKHEDFWHULDVSUHDGV(FROL2WRRWKHUV
 )RRG7KHEDFWHULDFDQEHVSUHDGWKURXJKXQGHUFRRNHGEHHIDQGXQSDVWHXUL]HGPLONIURPLQIHFWHGFDWWOH
:KDWDUHOLNHO\KHDOWKHIIHFWV":KRLVPRVWDWULVN"
7R[LFVWUDLQVRI(FROLVXFKDV2FDQFDXVHVKRUWWHUPHIIHFWVVXFKDVGLDUUKHDFUDPSVQDXVHDKHDGDFKHV
RURWKHUV\PSWRPV7KH\PD\SRVHDVSHFLDOKHDOWKULVNIRULQIDQWV\RXQJFKLOGUHQVRPHSHRSOHZKRDUHHOGHUO\
DQGSHRSOHZLWKVHYHUHO\ZHDNHQHGLPPXQHV\VWHPV
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+RZGR,NQRZLI,¶YHEHHQH[SRVHG"
,I\RXDUHH[SHULHQFLQJV\PSWRPVDVVRFLDWHGZLWKLQIHFWLRQIURPWR[LFVWUDLQVVXFKDV(FROL2DQG\RX
KDYHUHDVRQWREHOLHYHWKDWLWLVLQWKHGULQNLQJZDWHUFRQVXOW\RXUKHDOWKFDUHSURYLGHU,QIHFWLRQFDQEHGHWHFWHG
WKURXJKDVWRROVDPSOHKRZHYHUPRVWODERUDWRULHVGRQRWWHVWIRUWKHKD]DUGRXVVWUDLQRI(FROL,WLVLPSRUWDQW
WRDVNWKDWWKHVDPSOHEHWHVWHGIRUWKLVRUJDQLVP$Q\RQHZKRKDVVXGGHQEORRG\GLDUUKHDVKRXOGVHHNPHGLFDO
DWWHQWLRQDQGGLVFXVVZLWKWKHLUPHGLFDOSURYLGHUWKHQHHGWRKDYHWKHLUVWRROWHVWHGIRUKDUPIXO(FROL

7UHDWLQJ(FROLLQWKH:DWHU
*URXQGZDWHUWKDWLVQRWGLVLQIHFWHGFDQEHDVRXUFHRIGULQNLQJZDWHUFRQWDPLQDWHGZLWKKDUPIXO(FROL:DWHU
XWLOLWLHVXVLQJVXUIDFHZDWHUVRXUFHVZKLFKDUHOHVVOLNHO\WRKDYHKDUPIXO(FROLGLVLQIHFWZLWKVXFKPHWKRGVDV
FKORULQHXOWUDYLROHWOLJKWDQGR]RQH
:KDWFDQ,GRDWKRPHWRPDNHVXUHP\ZDWHULVVDIH"
:DWHUXWLOLWLHVDUHUHTXLUHGWRQRWLI\\RXLI\RXUGULQNLQJZDWHULVXQVDIH7KHUHIRUHLI\RXKDYHQRWEHHQQRWL¿HG
RIDSUREOHPFRQFHUQLQJ(FROL\RXFDQDVVXPH\RXUZDWHULVIUHHRIWKHEDFWHULD+RZHYHULI\RXZDQWWRWDNH
H[WUDSUHFDXWLRQV\RXFDQEULQJ\RXUZDWHUWRDUROOLQJERLOIRUDWOHDVWRQHPLQXWHWRUHPRYHEDFWHULD0RVWKRPH
ZDWHU¿OWHUVZLOOQRWUHPRYH(FROL
,I\RXKDYHDSULYDWHGULQNLQJZHOO\RXVKRXOGKDYH\RXUZDWHUWHVWHG\HDUO\)RUPRUHLQIRUPDWLRQDERXWKRZWR
KDYH\RXUZDWHUWHVWHGFRQWDFW\RXUORFDORUVWDWHKHDOWKGHSDUWPHQW
+RZFDQ,JHWPRUHLQIRUPDWLRQ"
&RQWDFW
3KRQH
(PDLO
3XEOLF+HDOWK'HSDUWPHQW
&RQWDFW
3KRQH
(PDLO
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$
:HEVLWHZZZHSDJRY
5HVRXUFHV
%DVLF,QIRUPDWLRQDERXW(FROL2+LQ'ULQNLQJ:DWHU±86(QYLURQPHQWDO3URWHFWLRQ$JHQF\±
KWWSZZZHSDJRYVDIHZDWHUFRQWDPLQDQWVHFROLKWPO
(FROLLQ'ULQNLQJ:DWHU±6WDWHRI&RQQHFWLFXW'HSDUWPHQWRI3XEOLF+HDOWK±KWWSZZZIUZDRUJ
SXEOLFDWLRQVHFROLSGI
(VFKHULFKLDFROL2+±&HQWHUVIRU'LVHDVH&RQWURODQG3UHYHQWLRQ±KWWSZZZFGFJRYQF]YHG
GIEPGGLVHDVHBOLVWLQJVWHFBJLKWPO
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)$67)$&76
:+$7'2(1'2&5,1(',65837256
,17+('5,1.,1*:$7(50($1"
(QGRFULQH'LVUXSWRU
3URQXQFLDWLRQHQGXKNULQGLVUXKSWHU

:KDWLVDQHQGRFULQHGLVUXSWRU"
(QGRFULQHGLVUXSWLQJFRPSRXQGV ('&V DUHFKHPLFDOV±QDWXUDODQGPDQPDGH±WKDWLQWHUIHUHZLWKWKH
HQGRFULQHV\VWHPDQGPD\FDXVHKHDOWKSUREOHPVLQKXPDQV¿VKELUGVDQGZLOGOLIH7KHHQGRFULQHV\VWHP
LVPDGHXSRIJODQGVWKDWSURGXFHKRUPRQHVWKDWUHJXODWHJURZWKUHSURGXFWLRQEHKDYLRUDQGRWKHUERGLO\
IXQFWLRQVRIKXPDQEHLQJVDQGDQLPDOV

4 $
$UHHQGRFULQHGLVUXSWRUVUHJXODWHGGULQNLQJZDWHUFRQWDPLQDQWV"
7KH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ UHJXODWHVWKRVH('&VWKDWDUHNQRZQWRKDUPKXPDQ
KHDOWKDQGWKHHQYLURQPHQWVXFKDVDWUD]LQHGLR[LQSRO\FKORULQDWHGELSKHQ\OVDQGGLFKORUGLSKHQ\O
WULFKORURHWKDQH0DQ\RWKHUFKHPLFDOVVXVSHFWHGRIEHLQJ('&VDUHQRW\HWUHJXODWHG$VRI6HSWHPEHU
86(3$GRHVQRWKDYHVWDQGDUGVIRUWKLVFRQWDPLQDQWJURXS
>8WLOLW\QDPH@WHVWVZDWHUWKDWFRPHVLQWRRXUWUHDWPHQWSODQWVDQGZDWHUWKDWJRHVRXWWR\RXUKRPHWRHQVXUH
WKHKLJKHVWTXDOLW\,PSURYHGWHFKQRORJ\DOORZVXVWRGHWHFWFKHPLFDOVLQWLQ\DPRXQWV±SDUWVSHUELOOLRQ SSE 
SDUWVSHUWULOOLRQ SSW RUHYHQSDUWVSHUTXDGULOOLRQ SST 5HJXODWHG('&VDUHPRQLWRUHGWRNHHSWKHPZLWKLQ
GULQNLQJZDWHUVWDQGDUGV
:KDWDUHSDUWVSHUELOOLRQ SSE SDUWVSHUWULOOLRQ SSW DQGSDUWVSHUTXDGULOOLRQ SST "
2QHSSELVRQHSDUWLQRQHELOOLRQ2QHSDUWSHUELOOLRQLVWKHVDPHDVRQHGURSRIZDWHULQJDOORQV 
±JDOORQGUXPV 2QHSDUWSHUWULOOLRQLVWKHVDPHDVRQHGURSRIZDWHULQJDOORQV ±
GUXPV 2QHSDUWSHUTXDGULOOLRQLVWKHVDPHDVRQHGURSRIZDWHULQJDOORQV ±
JDOORQGUXPV 
:KHUHGRHQGRFULQHGLVUXSWRUVFRPHIURP"
('&VFDQEHXVHGLQPDNLQJEXJDQGZHHGNLOOHUVVRPHSODVWLFVURFNHWIXHOFRVPHWLFVSDLQWVDGKHVLYHV
DVSKDOWUXEEHUIRRGSDFNDJLQJSHUIXPHVKDLUSUHSDUDWLRQVDQGPXFKPRUH7KH\FDQEHIRXQGLQIRRGVVRPH
SODVWLFERWWOHVWR\VELUWKFRQWUROSLOOVVR\EHDQVFDIIHLQHRYHUWKHFRXQWHUGUXJVDQGSUHVFULSWLRQPHGLFLQHV
DQGPDQ\RWKHUHYHU\GD\SURGXFWV
+RZFDQHQGRFULQHGLVUXSWRUVJHWLQWRGULQNLQJZDWHUVRXUFHV"
+HDY\UDLQVDQGPHOWLQJVQRZFDQFDUU\('&VIURPRXU\DUGVGULYHZD\VKLJKZD\VSDUNLQJORWVUDQFKHV
DQGIDUPVLQWRWKHVRXUFHVRIRXUGULQNLQJZDWHU('&VLQODQG¿OOVFDQVHHSLQWRULYHUVVWUHDPVDQGZDWHU
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XQGHUWKHJURXQG:KHQSHRSOHWDNHPHGLFLQHVWKDWFRQWDLQ('&VVPDOODPRXQWVSDVVWKURXJKWKHERG\DQG
DUHÀXVKHGLQWRWKHZDVWHZDWHUV\VWHP('&VFDQHQWHUZDWHUDVDE\SURGXFWRIFKHPLFDODQGPDQXIDFWXULQJ
SURFHVVHV:DVWHZDWHUDQGZDWHUWUHDWPHQWVGRQRWUHPRYHDOO('&V
:KDWLVWKHULVNWRKXPDQKHDOWK"
 (QGRFULQHGLVUXSWRUVFDQFKDQJHWKHDPRXQWRIKRUPRQHVDKXPDQRUDQLPDOSURGXFHVLPLWDWHWKH
KRUPRQHVRUUHGXFHWKHLUHIIHFWV+RUPRQHVDIIHFWKRZWDOOZHJURZDQGGHYHORSKRZZHUHSURGXFH
RXUEORRGVXJDURXUHQHUJ\OHYHOVDQGUHVSRQVHVWRVWUHVVDQGLQMXULHV
 $JUHDWGHDORIUHVHDUFKVXJJHVWV('&VKDUPDQLPDOVKRZHYHUVFLHQWLVWVDUHWU\LQJWRXQGHUVWDQGWKH
UHODWLRQVKLSEHWZHHQKXPDQGLVHDVHVDQGH[SRVXUHWR('&V
:KDWVKRXOG,GR"
 (GXFDWH\RXUVHOIDERXW('&VLQWKHSURGXFWV\RXXVHDWKRPHDQGZRUN
 $VN\RXUFLW\RUFRXQW\IRUDSSURYHGVWDWHRUORFDOFROOHFWLRQVLWHVIRUKRXVHKROGKD]DUGRXVZDVWHVXFK
DVSDLQWVEDWWHULHVDQGEXJDQGZHHGNLOOHUV
 3URSHUO\XVHDQGGLVSRVHRIKRXVHKROGFKHPLFDOVDQGPHGLFLQHV
:KDWLVWKHZDWHULQGXVWU\GRLQJWRKHOS"
7KH86(3$¶V(QGRFULQH'LVUXSWLRQ6FUHHQLQJ3URJUDPZLOOLGHQWLI\SRWHQWLDO('&VDQGGHWHUPLQHWKHLU
DGYHUVHHIIHFWVULVNWRKXPDQDQGDQLPDOKHDOWKDQGQHHGIRUUHJXODWLRQ7KH86(3$DOVRKDVDGULQNLQJZDWHU
FRQWDPLQDQWFDQGLGDWHV¶OLVWWRLGHQWLI\XQUHJXODWHGFRQWDPLQDQWVWKDWPD\UHTXLUHQDWLRQDOUHJXODWLRQLQWKH
IXWXUH7KHOLVWLQFOXGHVFKHPLFDOVVXVSHFWHGRIEHLQJ('&V7KH1DWLRQDO,QVWLWXWHRI(QYLURQPHQWDO+HDOWK
6FLHQFHVLVDOVRZRUNLQJRQZD\VWRXQGHUVWDQGZKLFKFKHPLFDOVGLVUXSWWKHHQGRFULQHV\VWHPKRZ('&V
ZRUNDQGWKHLUSRVVLEOHHIIHFWVRQKXPDQV
+RZFDQ,JHWPRUHLQIRUPDWLRQ"
&RQWDFW
3KRQH
(PDLO
3XEOLF+HDOWK'HSDUWPHQW
&RQWDFW
3KRQH
(PDLO
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$
:HEVLWHZZZHSDJRY

5HVRXUFHV
(3$6SHFLDO5HSRUWRQ(QGRFULQH'LVUXSWLRQ±86(QYLURQPHQWDO3URWHFWLRQ$JHQF\±KWWSZZZ
FJUHUXLRZDHGXSHRSOHFDUPLFKDHOGRZQORDGV)DOO*UHHQ(QJJ&RXUVH:HE3DJH*UHHQ(QJJ3DSHUV
HQGURFULQHBIDFWVKHHWSGI
(QGRFULQH'LVUXSWRUV±1DWLRQDO5HVRXUFHV'HIHQVH&RXQFLO1RYHPEHU
(QGRFULQH3ULPHU±(QGRFULQH'LVUXSWRU6FUHHQLQJ3URJUDP ('63 ±86(QYLURQPHQWDO3URWHFWLRQ$JHQF\
KWWSZZZHSDJRYHQGRSXEVHGVSRYHUYLHZSULPHUKWP
(QGRFULQH'LVUXSWRU5HVHDUFK,QLWLDWLYHV±86(QYLURQPHQWDO3URWHFWLRQ$JHQF\±KWWSZZZHSD

JRYHQGRFULQHHGULIDFWKWPO
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)$67)$&76
:+$7'2(6/($',17+(
'5,1.,1*:$7(50($1"
/HDG
3URQXQFLDWLRQOHG

:KDWLVOHDG"
/HDGLVDEOXLVKJUD\PHWDOIRXQGLQSDUWVRIWKHHDUWK¶VFUXVW,WKDVEHHQXVHGIRUWKRXVDQGVRI\HDUVLQPDQ\
ZD\VDQGFDQEHIRXQGWKURXJKRXWWKHZRUOG,WLVXVHGLQKRXVHKROGSOXPELQJPDWHULDOVDQGZDWHUVHUYLFHOLQHV
+RPHVEXLOWEHIRUHDUHOLNHO\WRKDYHOHDGSLSHVSOXPELQJ¿[WXUHVDQGVROGHU/HDGLVDOVRXVHGLQWKH
SURGXFWLRQRIEDWWHULHVDPPXQLWLRQDQGGHYLFHVWRVKLHOG;UD\V

4 $
,VOHDGDUHJXODWHGGULQNLQJZDWHUFRQWDPLQDQW"
7KH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ UHTXLUHVZDWHUXWLOLWLHVWRFRQWUROWKHOHDGLQZDWHU7KH
DFWLRQOHYHOIRUOHDGLVSDUWVSHUELOOLRQ SSE 
:KDWLVSDUWVSHUELOOLRQ SSE "
2QHSSELVRQHSDUWLQRQHELOOLRQ2QHSDUWSHUELOOLRQLVWKHVDPHDVRQHGURSRIZDWHULQJDOORQV ±
JDOORQGUXPV 
+RZFDQOHDGJHWLQWRGULQNLQJZDWHUVRXUFHV"
/HDGGRHVQRWHDVLO\GLVVROYHDQGLVUDUHO\IRXQGLQODNHVULYHUVVWUHDPVUHVHUYRLUVDQGJURXQGZDWHUEXW
FDQHQWHUGULQNLQJZDWHUWKURXJKDSURFHVVFDOOHGFRUURVLRQ&RUURVLRQLVWKHZHDULQJDZD\RIPHWDOFDXVHG
E\DFKHPLFDOUHDFWLRQEHWZHHQZDWHUDQGPHWDO)RUH[DPSOHZKHQZDWHULVOHIWVWDQGLQJRYHUQLJKWLQSLSHV
FRQWDLQLQJOHDGWKHOHDGEHJLQVWRVHHSLQWRWKHZDWHU6RIWZDWHUDQGDFLGLFZDWHUDUHPRUHFRUURVLYHDQGPRUH
OLNHO\WRGLVVROYHOHDGIURPVROGHUDQGSLSHVWKDQKDUGZDWHU
+RZDUHSHRSOHH[SRVHGWROHDG"
 7KHPRVWFRPPRQZD\WRFRPHLQFRQWDFWZLWKOHDGLVWKURXJKVZDOORZLQJRULQKDOLQJOHDGSDLQWFKLSVRU
GXVW
 7KH86(3$HVWLPDWHVRQO\WRRIOHDGH[SRVXUHFRPHVIURPGULQNLQJZDWHU
 ,QIDQWVZKRFRQVXPHPRVWO\PL[HGIRUPXODFDQUHFHLYHWRRIWKHLUOHDGH[SRVXUHIURPGULQNLQJ
ZDWHU
 %DWKLQJDQGVKRZHULQJLQZDWHUZLWKKLJKOHDGOHYHOVLVRND\EHFDXVHKXPDQVNLQGRHVQRWDEVRUEOHDG
IURPZDWHU
:KDWDUHOLNHO\KHDOWKHIIHFWV":KRLVPRVWDWULVN"
(IIHFWVRIH[SRVXUHZLOOFKDQJHIURPSHUVRQWRSHUVRQDQGGHSHQGRQGRVHDQGWKHOHQJWKRIWLPH,QIDQWV\RXQJ
FKLOGUHQDQGSUHJQDQWZRPHQDUHDWWKHKLJKHVWULVNIRUKHDOWKHIIHFWVIURPOHDGH[SRVXUH/HDGH[SRVXUHFDQ
UHVXOWLQGHOD\HGSK\VLFDODQGPHQWDOGHYHORSPHQWDVZHOODVUHGXFWLRQLQDWWHQWLRQVSDQDQGOHDUQLQJDELOLWLHV,W
FDQFDXVHNLGQH\SUREOHPVDQGKLJKEORRGSUHVVXUHLQDGXOWV

7KLVLVEHLQJVHQWE\>8WLOLW\1DPH@
6WDWH:DWHU6\VWHP,'>8WLOLW\,'@

/2*2

 Water Inspectorate. ALL RIGHTS RESERVED.
©2010 Water Research Foundation and Drinking

)$&76+((77(03/$7(

/HDGH[SRVXUH±+RZGR,NQRZLI,¶YHEHHQH[SRVHG"
,I\RXVXVSHFW\RXUZDWHUFRQWDLQVXQVDIHOHYHOVRIOHDG\RXVKRXOGKDYH\RXUWDSZDWHUWHVWHG7HVWLQJLVWKHRQO\
ZD\WRFRQ¿UPOHDGLVSUHVHQW>:DWHU6\VWHP@UHJXODUO\WHVWVIRUOHDGKRZHYHUWKHVHWHVWVUHÀHFWDV\VWHPZLGH
SLFWXUHUDWKHUWKDQFRQGLWLRQVDWDVSHFL¿FRXWOHW
7KH&HQWHUVIRU'LVHDVH&RQWURODQG3UHYHQWLRQUHFRPPHQGVWKDWDOOFKLOGUHQEHURXWLQHO\VFUHHQHGIRUOHDG
SRLVRQLQJ,IDFKLOG¶VEORRGOHDGOHYHOLVDWRUDERYHDVDIHOHYHOWKHORFDOKHDOWKGHSDUWPHQWZLOOKHOSWKHFKLOG¶V
IDPLO\¿QGRXWZKHUHWKHOHDGLVFRPLQJIURPDQGKRZWRVWRSH[SRVXUH
7UHDWLQJ/HDGLQWKH:DWHU
8QOLNHZLWKVRPHRWKHUZDWHUFRQWDPLQDQWVERLOLQJGRHVQRWUHPRYHOHDGIURPZDWHU,WFDQHYHQFRQFHQWUDWHWKH
OHDG+RZHYHUWKHUHDUHVHYHUDOZD\VFXVWRPHUVFDQUHGXFHWKHLUULVNVRIOHDGH[SRVXUH6RPHRIWKHPLQFOXGH
 )OXVK\RXUZDWHUV\VWHPE\UXQQLQJFROGZDWHUIRURQHWRWZRPLQXWHV>8WLOLWLHV,IDORQJHUÀXVKLQJWLPH
LVUHTXLUHGLQGLFDWHKHUH@DIWHULWKDVEHHQVLWWLQJLQWKHSLSHVIRUPRUHWKDQVL[KRXUV
 2QO\GULQNRUFRRNZLWKZDWHUWKDWFRPHVRXWRIWKHIDXFHWFROG:DWHUWKDWFRPHVRXWZDUPRUKRWFDQ
FRQWDLQKLJKHUOHYHOVRIOHDG
 3UHSDUHEDE\IRUPXODZLWKFROGZDWHURUERWWOHGZDWHULQIDQWVPD\JHWEHWZHHQDQGRIWKHLU
OHDGH[SRVXUHIURPGULQNLQJZDWHU
 3XUFKDVHDZDWHU¿OWHUWKDWLVFHUWL¿HGWRUHPRYHOHDG
+RZFDQ,JHWPRUHLQIRUPDWLRQ"
&RQWDFW
3KRQH
(PDLO
3XEOLF+HDOWK'HSDUWPHQW
&RQWDFW
3KRQH
(PDLO
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$
:HEVLWHZZZHSDJRY

5HVRXUFHV
,VWKHUHOHDGLQP\GULQNLQJZDWHU"±8QLWHG6WDWHV(QYLURQPHQWDO3URWHFWLRQ$JHQF\±KWWSZZZHSDJRY
VDIHZDWHUOHDGSGIVIVBOHDGLQGULQNLQJZDWHUBSGI
/HDGLQ:DWHU4XHVWLRQVDQG$QVZHUV±&HQWHUVIRU'LVHDVH&RQWURODQG3UHYHQWLRQ±KWWSZZZFGFJRY
QFHKOHDGIDTOHDGLQZDWHUKWP
/HDG7R[)$4V±$JHQF\IRU7R[LF6XEVWDQFHVDQG'LVHDVH5HJLVWU\±KWWSZZZDWVGUFGFJRYWIDFWVSGI
7KH86(3$UHFRPPHQGVXWLOLWLHVXVHLWVWHPSODWHVWKDWFRQWDLQPDQGDWRU\KHDOWKHIIHFWVODQJXDJHWR
FRPPXQLFDWHDERXWOHDG7KHWHPSODWHVDUHDYDLODEOHRQWKH/HDGKRPHSDJHKWWSZZZHSDJRYVDIHZDWHUOHDG
LQGH[KWPO
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)$67)$&76
:+$7'2(607%(,17+(
'5,1.,1*:$7(50($1"
PHWK\OWHUWLDU\EXW\OHWKHU
3URQXQFLDWLRQPHWKXKOWXUVKHHHUHHE\RRWLOHHWKHU

:KDWLV07%("

0HWK\OWHUWLDU\EXW\OHWKHURU07%(KDVEHHQDGGHGWRJDVROLQHVLQFH07%(LVDGGHGWRJDVROLQHWR
UHGXFHFDUERQPRQR[LGHSURGXFHGE\DXWRPRELOHV7KLVKHOSVUHGXFHWKHDPRXQWRIKDUPIXOR]RQHLQWKHDLU

4 $
,V07%(DUHJXODWHGFRQWDPLQDQW"
$VRI6HSWHPEHUWKH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ GLGQRWKDYHDVWDQGDUGIRU07%(
$'ULQNLQJ:DWHU$GYLVRU\VWDWHVWKDWZDWHUZLWKOHYHOVRI07%(EHWZHHQDQGSSE SDUWVSHUELOOLRQ 
RUEHORZZLOOSUREDEO\QRWFDXVHWKHZDWHUWRWDVWHRUVPHOOEDGIRUPRVWSHRSOH6RPHVWDWHVKDYHVHWWKHLURZQ
OLPLWVRQ07%(,WLVFXUUHQWO\RQWKH86(3$¶V&RQWDPLQDQW&DQGLGDWH/LVW &&/ IRUSRVVLEOHUHJXODWLRQV
:KDWLVSDUWVSHUELOOLRQ SSE "
2QHSSELVRQHSDUWLQRQHELOOLRQ2QHSDUWSHUELOOLRQLVWKHVDPHDVRQHGURSRIZDWHULQJDOORQV ±
JDOORQGUXPV 
+RZFDQ07%(JHWLQWRGULQNLQJZDWHUVRXUFHV"
07%(LVXVXDOO\VWRUHGLQXQGHUJURXQGWDQNVWKDWFDQOHDNLQWRJURXQGDQGVXUIDFHZDWHU,WDOVRFDQHQWHUWKH
ZDWHUVXSSO\WKURXJKSLSHOLQHVVSLOOVVWRUPZDWHUUXQRIIDQGJDVHVUHOHDVHGIURPERDWHQJLQHV
:KDWDUHWKHKHDOWKHIIHFWV"
$OWKRXJK07%(FDQFUHDWHDEDGWDVWHDQGRGRULQZDWHUDWYHU\ORZOHYHOVWKH86(3$GHFLGHGWKDWWKHUHLV
QRWHQRXJKGDWDWRPHDVXUHLWVKHDOWKULVNVDWORZOHYHOV:KLOHWKH'ULQNLQJ:DWHU$GYLVRU\IRU07%(
LQGLFDWHVLWLVXQOLNHO\WKDWLWZLOOFDXVHKHDOWKHIIHFWVDWOHYHOVEHWZHHQWRSSERUEHORZWKH86(3$LVUH
HYDOXDWLQJWKHKHDOWKULVNVRI07%(7KHVWDWXVRIWKH07%(DVVHVVPHQWFDQEHWUDFNHGDWKWWSFISXEHSDJRY
LULVWUDFLQGH[FIP
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+RZGR,NQRZLIP\ZDWHUFRQWDLQV07%("
:DWHUZLWKOHYHOVRI07%(DURXQGRUDERYHWRSSEVPHOOVOLNHSDLQWWKLQQHU6RPHSHRSOHPD\HYHQQRWLFH
LWDWORZHUOHYHOV,I\RXWKLQN\RXUZDWHUPD\FRQWDLQ07%(FRQWDFW>8WLOLW\1DPH@7KRVHZKRXVHZHOOZDWHU
PD\ZDQWWRKDYHWKHLUZDWHUWHVWHG,I\RXZDQWWRKDYH\RXUZDWHUWHVWHGFDOOWKH86(3$¶V6DIH'ULQNLQJ:DWHU
+RWOLQH  RUJRWRKWWSZZZHSDJRYVDIHZDWHUIDTVFRKWPOWR¿QGDFHUWL¿HGODERUDWRU\LQ\RXU
DUHD7
%(DURXQGRUDERYHWRSSEVPHOOVOLNHSDLQWWKLQQHU6RPHSHRSOH
&DQLWEHWUHDWHG"
7KHUHDUHSURFHVVHVWKDWFDQUHPRYH07%(IURPVRLODQGZDWHUDOWKRXJKWKHSURFHVVFDQEHGLI¿FXOWDQGWDNH
WLPH7KHUHDUHDOVRVRPHKRPHWUHDWPHQWV\VWHPVWKDWFDQVXFFHVVIXOO\UHPRYH07%(KRZHYHU\RXVKRXOG
HQVXUHWKDWDWUHDWPHQWV\VWHPLVFHUWL¿HGWRUHPRYH07%(EHIRUHSXUFKDVLQJLW

+RZFDQ,JHWPRUHLQIRUPDWLRQ"
&RQWDFW
3KRQH
(PDLO
3XEOLF+HDOWK'HSDUWPHQW
&RQWDFW
3KRQH
(PDLO
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$
:HEVLWHZZZHSDJRY

5HVRXUFHV
&RQWDPLQDQW)RFXV0HWK\O7HUWLDU\%XW\O(WKHU 07%( ±86(QYLURQPHQWDO3URWHFWLRQ$JHQF\±
KWWSZZZFOXLQRUJFRQWDPLQDQWIRFXVGHIDXOWIRFXVVHF0HWK\OB7HUWLDU\B%XW\OB(WKHUB 07%( FDW2YHUYLHZ
'ULQNLQJ:DWHU$GYLVRU\&RQVXPHU$FFHSWDELOLW\$GYLFHDQG+HDOWK(IIHFWV$QDO\VLVRQ0HWK\O7HUWLDU\%XW\O
(WKHU 0W%( ±86(QYLURQPHQWDO3URWHFWLRQ$JHQF\±KWWSZZZDVXDRUJGRFV(3$B)DFWVKHHWBRQB
07%(SGI
7R[)$4VIRU0HWK\OWHUW%XW\O(WKHU 07%( ±$JHQF\IRU7R[LF6XEVWDQFHVDQG'LVHDVH5HJLVWU\±
KWWSZZZDWVGUFGFJRYWIDFWVKWPO
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)$67)$&76
:+$7'2(61'0$
,17+(:$7(50($1"
1'0$>1LWURVRGLPHWK\ODPLQH@
3URQXQFLDWLRQ1LWURVRGLPPHWK\ODPLQH

:KDWLV1'0$"
1'0$RU1LWURVRGLPHWK\ODPLQHLVFDXVHGGXULQJZDWHUWUHDWPHQWZKHQWRRPXFKFKORULQHRUFKORUDPLQHJRHV
LQWRWKHZDWHUDQGPL[HVZLWKQDWXUDOPDWHULDOVPDNLQJZKDWDUHUHIHUUHGWRDVGLVLQIHFWLRQE\SURGXFWV '%3V 
1'0$FDQEHXVHGWRPDNHURFNHWIXHOKHUELFLGHVSHVWLFLGHVKRXVHKROGFOHDQHUVDQGWRLOHWU\SURGXFWV

4 $
,V1'0$DUHJXODWHGGULQNLQJZDWHUFRQWDPLQDQW"
$VRI6HSWHPEHUWKH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ GRHVQRWKDYHDVWDQGDUGIRU'%3V
>1RWHWR:DWHU8WLOLW\WDLORUWRDSSURSULDWHVWDWHUHJXODWLRQV@
+RZFDQ1'0$JHWLQWRGULQNLQJZDWHUVRXUFHV"
1'0$FRQWDPLQDWLRQFDQKDSSHQLQWZRZD\V1'0$FDQEHFUHDWHGGXULQJWKHZDWHUWUHDWPHQWSURFHVVZKHQ
WRRPXFKFKORULQHRUFKORUDPLQHJRHVLQWRWKHZDWHUDQGPL[HVZLWKQDWXUDOPDWHULDOV,QGXVWU\SROOXWLRQDOVRFDQ
FDXVHFRQWDPLQDWLRQLIE\SURGXFWVZLWK1'0$DUHLQWURGXFHGLQWRWKHZDWHU
+RZDUHSHRSOHH[SRVHGWR1'0$LQGULQNLQJZDWHU"
 3HRSOHDUHH[SRVHGWR1'0$WKURXJKGULQNLQJZDWHUIRRGDQGFRQVXPHUSURGXFWV
 %UHDWKLQJFRQWDPLQDWHGZDWHUSDUWLFOHVFRXOGDOVRUHVXOWLQH[SRVXUH
 7KHPRVWFRPPRQZD\SHRSOHDUHH[SRVHGWR1'0$LVWKURXJKLQGXVWULDOVRXUFHVIRRGDQGFRQVXPHU
SURGXFWV
:KDWDUHOLNHO\KHDOWKHIIHFWV":KRLVPRVWDWULVN"
(IIHFWVRIH[SRVXUHGHSHQGRQGRVHGXUDWLRQDQGKRZDSHUVRQLVH[SRVHG/DEWHVWLQJRQDQLPDOVVKRZVWKDW
H[SRVXUHWR1'0$FDQFDXVHQDXVHDYRPLWLQJKHDGDFKHVDQGRWKHUHIIHFWV([SRVXUHWRKLJKOHYHOVRI1'0$
PD\FDXVHOLYHUGDPDJHDQGFDQFDXVHFDQFHULQVRPHSHRSOH
+RZGR,NQRZLI,¶YHEHHQH[SRVHG"
%ORRGDQGXULQHWHVWVFDQVKRZDSHUVRQ¶VH[SRVXUHWR1'0$7HVWLQJPXVWEHFRPSOHWHGVRRQDIWHUH[SRVXUH
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7UHDWLQJ1'0$LQWKH:DWHU
,I1'0$LVIRXQGLQGULQNLQJZDWHUZDWHUXWLOLWLHVKDYHDIHZRSWLRQVIRUZDWHUWUHDWPHQW7KHPRVWFRPPRQ
PHWKRGLVGLUHFWUHPRYDOXVLQJSKRWRO\VLVE\XOWUDYLROHW 89 OLJKW7KHUHDUHRWKHUQRQWUDGLWLRQDORSWLRQVWKDW
DUHQRWXVHGRIWHQEHFDXVHWKH\DUHVORZDQGQRWFRVWHI¿FLHQW89OLJKWLVFRQVLGHUHGWKHEHVWWHFKQRORJ\DQG
PRVWHIIHFWLYHZD\WRJHWULGRI1'0$KRZHYHU89GRVDJHVIRUWUHDWLQJ1'0$DUHOLNHO\WREHJUHDWHUWKDQ
WKRVHUHTXLUHGIRUGLVLQIHFWLRQ:DWHUVXSSOLHUVFDQPLQLPL]H1'0$IRUPDWLRQE\PDNLQJVXUHSRO\PHUVDQG
GLVLQIHFWDQWVDUHXVHGFRUUHFWO\WRWUHDWWKHZDWHU
&DQKRPHWUHDWPHQWV\VWHPVUHPRYH1'0$"
7\SLFDOKRPHZDWHU¿OWHUVDUHQRWDEOHWRUHPRYH1'0$+RPHZDWHUWUHDWPHQWV\VWHPVWKDWLQFOXGH89OLJKW
IRUGLVLQIHFWLRQRIWKHZDWHUFDQGHVWUR\VRPHRIWKH1'0$WKDWPD\EHSUHVHQW
+RZLV07%(UHPRYHGIURPWKHHQYLURQPHQW"
1'0$FDQEHUHPRYHGIURPWKHQDWXUDOHQYLURQPHQWWKURXJKSKRWRO\VLVRUWKURXJKELRORJLFDOGHJUDGDWLRQZLWKLQ
VRLOVDQGZDWHUZD\V
:KDWVKRXOG,GR"
,I\RXWKLQN1'0$PD\EHLQ\RXUZDWHUFRQWDFW\RXUZDWHUVXSSOLHUWRGHWHUPLQHLIWKH\KDYHGHWHFWHGWKH
FRQWDPLQDQWRUUHYLHZWKHLU\HDUO\FRQVXPHUFRQ¿GHQFHUHSRUW,I\RXKDYHFRQFHUQVDERXWWKHSRWHQWLDOVKRUWRU
ORQJWHUPKHDOWKHIIHFWVIURPH[SRVXUHWR1'0$FRQWDFW\RXUSULPDU\KHDOWKFDUHSURYLGHU
+RZFDQ,JHWPRUHLQIRUPDWLRQ"
&RQWDFW
3KRQH
(PDLO
3XEOLF+HDOWK'HSDUWPHQW
&RQWDFW
3KRQH
(PDLO
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$
:HEVLWHZZZHSDJRY

5HVRXUFHV
1LWURVRGLPHWK\ODPLQH 1'0$ ,QIRUPDWLRQ±6DQ)UDQFLVFR3XEOLF8WLOLWLHV&RPPLVVLRQ±KWWSZZZ
VIZDWHURUJGHWDLOFIP0&B,'06&B,'072B,'18//&B,'
1±1LWURVRGLPHWK\ODPLQH±86(QYLURQPHQWDO3URWHFWLRQ$JHQF\±KWWSZZZHSDJRYWWQDWZKOWKHI
QLWURVRGKWPO
7R[)$4VIRU11LWURVRGLPHWK\ODPLQH±$JHQF\IRU7R[LF6XEVWDQFHVDQG'LVHDVH5HJLVWU\ $76'5 ±
KWWSZZZDWVGUFGFJRYWIDFWVKWPO
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)$67)$&76
:+$7'2(63(5&+/25$7(
,17+('5,1.,1*:$7(50($1"
3HUFKORUDWH
3URQXQFLDWLRQSHUNKORUH\W


:KDWLVSHUFKORUDWH"
3HUFKORUDWHLVPDGHRIFKORULQHDQGR[\JHQ,WFDQHLWKHUEHIRXQGLQQDWXUHRUPDGHE\PDQ0DQPDGH
SHUFKORUDWHLVZLGHO\XVHGLQURFNHWIXHOIHUWLOL]HUV¿UHZRUNVURDGÀDUHVDPPXQLWLRQVDQGSDLQWDQGHQDPHO
SURGXFWLRQ,WGLVVROYHVHDVLO\LQOLTXLGDQGFDQVWD\LQWKHVRLOIRUPDQ\\HDUVXQGHUQRUPDOFRQGLWLRQV

4 $
,VSHUFKORUDWHDUHJXODWHGGULQNLQJZDWHUFRQWDPLQDQW"
$VRI6HSWHPEHUWKH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ GRHVQRWKDYHDVWDQGDUGIRU
SHUFKORUDWH7KH86(3$KDVVHWDJXLGHOLQHIRU3HUFKORUDWHRISDUWVSHUELOOLRQ SSE 7KLVLVDJXLGHOLQHIRU
FRQVXPHUVDQGKHDOWKRI¿FLDOV,WLVQRWD86(3$GULQNLQJZDWHUUXOHWKDWXWLOLWLHVPXVWIROORZ6RPHVWDWHVKDYH
FUHDWHGWKHLURZQOLPLWVIRUSHUFKORUDWHLQGULQNLQJZDWHU
:KDWLVSDUWVSHUELOOLRQ SSE "
2QHSSELVRQHSDUWLQRQHELOOLRQ2QHSDUWSHUELOOLRQLVWKHVDPHDVRQHGURSRIZDWHULQJDOORQV ±
JDOORQGUXPV 
:KHUHGRHVLWFRPHIURP"
3HUFKORUDWHLVDQDWXUDOO\RFFXUULQJDQGPDQPDGHFKHPLFDOXVHGWRFUHDWHVROLGURFNHWSURSHOODQW0LOLWDULHV
DURXQGWKHZRUOGXVHSHUFHQWRIWKHPDQPDGHSHUFKORUDWH
+RZFDQSHUFKORUDWHJHWLQWRGULQNLQJZDWHUVRXUFHV"
3HUFKORUDWHFDQUHDFKERWKJURXQGZDWHUDQGVXUIDFHZDWHUVRXUFHV,WLVPRVWFRPPRQO\IRXQGLQJURXQGZDWHUDV
DUHVXOWRIVSLOOVWKDWKDYHVRDNHGLQWRWKHVRLO3HUFKORUDWHGLVVROYHVDQGPRYHVTXLFNO\LQZDWHU6PDOODPRXQWV
FDQEHSUHVHQWLQWKHZDWHUVXSSO\ZLWKRXWEHLQJKDUPIXO
+RZDUHSHRSOHH[SRVHGWRSHUFKORUDWH"
 7KHPRVWFRPPRQZD\WREHH[SRVHGLVVZDOORZLQJVRLORUGULQNLQJZDWHUWKDWFRQWDLQVSHUFKORUDWH
 6NLQH[SRVXUHLVQRWOLNHO\EHFDXVHSHUFKORUDWHLVQRWDEVRUEHGHDVLO\WKURXJKWKHVNLQ
 %HFDXVHSHUFKORUDWHLVQRWPRYHGHDVLO\LQVWHDPRUYDSRUEUHDWKLQJLWLQLVXQOLNHO\
:KDWDUHWKHKHDOWKHIIHFWV":KRLVPRVWDWULVN"
7KHWK\URLGJODQGLVPRVWVHULRXVO\DIIHFWHGE\SHUFKORUDWH3UHJQDQWZRPHQDQGIHWXVHVLQIDQWVDQGLQGLYLGXDOV
ZLWKWK\URLGSUREOHPVDUHDWWKHKLJKHVWULVNIRUSUREOHPVGXHWRH[SRVXUHWRSHUFKORUDWH

7KLVLVEHLQJVHQWE\>8WLOLW\1DPH@
6WDWH:DWHU6\VWHP,'>8WLOLW\,'@

/2*2

 Water Inspectorate. ALL RIGHTS RESERVED.
©2010 Water Research Foundation and Drinking

)$&76+((77(03/$7(

+RZGR,NQRZLI,¶YHEHHQH[SRVHG"
$VN\RXUZDWHUVXSSOLHULIWHVWVIRUSHUFKORUDWHDUHFRQGXFWHGDQGLIWKHUHVXOWVDUHDYDLODEOH7KHHDVLHVWZD\IRU
DQLQGLYLGXDOWR¿QGRXWLIKHRUVKHKDVEHHQH[SRVHGWRSHUFKORUDWHLVWKURXJKDXULQHWHVW7HVWLQJPXVWEHGRQH
TXLFNO\EHFDXVHSHUFKORUDWHOHDYHVWKHERG\DIWHUHLJKWWRKRXUV
7UHDWLQJSHUFKORUDWHLQWKHZDWHU
0DQ\WUHDWPHQWV\VWHPVFDQUHGXFHOHYHOVRISHUFKORUDWHWREHORZKHDOWKDGYLVRU\OHYHOV7KHVHLQFOXGHLRQ
H[FKDQJHJUDQXODUDFWLYDWHGFDUERQUHYHUVHRVPRVLVDQGELRORJLFDOWUHDWPHQW,RQH[FKDQJHLVWKHPRVWFRPPRQ
ZDWHUWUHDWPHQWXVHG
&DQKRPHWUHDWPHQWV\VWHPVUHPRYHSHUFKORUDWH"
,WLVSRVVLEOHIRUDKRPHWUHDWPHQWV\VWHPWRUHPRYHSHUFKORUDWHEXWLWGHSHQGVRQWKHV\VWHPGHVLJQDQG
WHFKQRORJ\XVHG7KHWHFKQRORJLHVOLVWHGDERYHDUHDYDLODEOHDVKRPHWUHDWPHQWGHYLFHVDOWKRXJKVRPHW\SHVDUH
OHVVFRPPRQ
5HPRYLQJSHUFKORUDWHIURPWKHHQYLURQPHQW
:KHQSHUFKORUDWHLVIRXQGLQGULQNLQJZDWHUZDWHUXWLOLWLHVLQFUHDVHPRQLWRULQJUHVHDUFKWKHVRXUFHRIWKH
FRQWDPLQDWLRQDQGWDNHDFWLRQWRUHGXFHH[SRVXUHV6WDWHDQGORFDOKHDOWKDQGHQYLURQPHQWDODJHQFLHVKHOS
LQYHVWLJDWHVRXUFHVRIFRQWDPLQDWLRQDQGWKHLUUHPRYDOEH\RQGWKHZDWHUXWLOLWLHV¶FRQWURO

+RZFDQ,JHWPRUHLQIRUPDWLRQ"



&RQWDFW
3KRQH
(PDLO
3XEOLF+HDOWK'HSDUWPHQW
&RQWDFW
3KRQH
(PDLO
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$
:HEVLWHZZZHSDJRY

7R[)$4VIRU3HUFKORUDWH±$JHQF\IRU7R[LF6XEVWDQFHVDQG'LVHDVH5HJLVWU\±KWWSZZZDWVGUFGFJRY
WR[JXLGHVWR[JXLGHSGI
'76&¶V3HUFKORUDWH%HVW0DQDJHPHQW3UDFWLFHV %03V ±'HSDUWPHQWRI7R[LF6XEVWDQFHV&RQWURO±
KWWSZZZGWVFFDJRY+D]DUGRXV:DVWH3HUFKORUDWHLQGH[FIP
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)$67)$&76
:+$7'23+$50$&(87,&$/6
,17+('5,1.,1*:$7(50($1"
3KDUPDFHXWLFDOV
3URQXQFLDWLRQIDKUPXKVRRWLNXKO]

:KDWDUHSKDUPDFHXWLFDOV"
3KDUPDFHXWLFDOVDUHPHGLFLQDOGUXJVLQFOXGLQJSUHVFULSWLRQDQGYHWHULQDU\PHGLFLQHVDQGRYHUWKHFRXQWHUGUXJV
([DPSOHVLQFOXGHDQWLELRWLFVDQWLGHSUHVVDQWVFDIIHLQHKRUPRQHVQLFRWLQHSDLQNLOOHUVDQGVWHURLGV7KH\DOVRLQFOXGH
FKHPLFDOVLQSHUVRQDOFDUHSURGXFWVVXFKDVFRVPHWLFVGHWHUJHQWVIUDJUDQFHVKDQGVDQLWL]HUVLQVHFWUHSHOODQWV
VKDPSRRVDQGVRDSV

4 $
'RHVWKH86(3$UHJXODWHSKDUPDFHXWLFDOV"
$VRI6HSWHPEHUWKH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ GRHVQRWKDYHVWDQGDUGVIRUWKLVJURXS
RIFRQWDPLQDQWV3KDUPDFHXWLFDOV DQGSHUVRQDOFDUHSURGXFWV DUHQRWPRQLWRUHGE\WKH86(3$EXWDUHFRQVLGHUHG
³HPHUJLQJ´FRQWDPLQDQWV
>8WLOLW\QDPH@WHVWVZDWHUWKDWFRPHVLQWRWKHSODQWVDQGZDWHUWKDWJRHVRXWWR\RXWRHQVXUHKLJKTXDOLW\1HZ
WHFKQRORJ\GHWHFWVFKHPLFDOVDQGRUJDQLVPVLQVPDOODPRXQWV±SDUWVSHUELOOLRQ SSE RUSDUWVSHUWULOOLRQ SSW 7KHUH
DUHQRUXOHVIRUSKDUPDFHXWLFDOVLQWKHGULQNLQJZDWHU
:KDWDUHSDUWVSHUELOOLRQ SSE DQGSDUWVSHUWULOOLRQ SSW "
2QHSSELVRQHSDUWLQRQHELOOLRQ2QHSDUWSHUELOOLRQLVWKHVDPHDVRQHGURSRIZDWHULQJDOORQV ±JDOORQ
GUXPV 2QHSDUWSHUWULOOLRQLVWKHVDPHDVRQHGURSRIZDWHULQJDOORQV ±JDOORQGUXPV 
:KHUHGRSKDUPDFHXWLFDOVFRPHIURP"
&KHPLFDOVZHXVHHYHU\GD\LQRXUKRPHVLQIDUPLQJDQGLQPDQXIDFWXULQJJHWLQWRWKHVRXUFHVRIRXUGULQNLQJZDWHU
+RZFDQSKDUPDFHXWLFDOVJHWLQWRGULQNLQJZDWHUVRXUFHV"
 :KHQSHRSOHRUDQLPDOVWDNHPHGLFLQHVVPDOODPRXQWVSDVVWKURXJKWKHERG\DQGDUHÀXVKHGLQWRWKHZDWHU
V\VWHP
 6RPHGUXJVDQGSURGXFWVWKDWDUHSXWRQWKHVNLQDUHZDVKHGLQWRDVLQNRUVKRZHUGUDLQ
 6RPHSHRSOHÀXVKH[WUDPHGLFLQHVGRZQWKHWRLOHWRUSRXUWKHPGRZQDVLQNRUGUDLQ
 0RVWZDWHUWUHDWPHQWVGRQRWUHPRYHDOOSKDUPDFHXWLFDOV
:KDWLVWKHULVNWRKXPDQKHDOWK"
 7KHULVNWRKXPDQVLVXQFHUWDLQ7KHSUHVHQFHRIFRQWDPLQDQWVGRHVQRWPHDQWKDWGULQNLQJZDWHULVDKXPDQ
KHDOWKULVN
 7RGDWHQRUHVHDUFKKDVIRXQGWKDWKXPDQVDUHKDUPHGE\SKDUPDFHXWLFDOVLQGULQNLQJZDWHU
 7KHDPRXQWRISKDUPDFHXWLFDOVIRXQGLQGULQNLQJZDWHULQVRPHFLWLHVDUHDWOHYHOVWKDWDUHPHDVXUHGLQSDUWV
SHUELOOLRQ SSE RUSDUWVSHUWULOOLRQ SSW IDUEHORZDSUHVFULEHGGRVH

7KLVLVEHLQJVHQWE\>8WLOLW\1DPH@
6WDWH:DWHU6\VWHP,'>8WLOLW\,'@

/2*2

 Water Inspectorate. ALL RIGHTS RESERVED.
©2010 Water Research Foundation and Drinking

)$&76+((77(03/$7(

:KDWVKRXOG,GR"
&KHPLFDOVLQPHGLFLQHVDQGSHUVRQDOFDUHSURGXFWVPD\KXUWZLOGOLIHELUGVDQG¿VK7RSURWHFWWKHHQYLURQPHQWWKURZ
DZD\XQXVHGPHGLFLQHVFRUUHFWO\
 &UXVKSLOOVDQGGLVVROYHZLWKDVPDOODPRXQWRIZDWHUPL[ZLWKNLWW\OLWWHUFRIIHHJURXQGVRUVDZGXVWSODFHLQ
DVHDODEOHSODVWLFEDJDQGSXWLQWRWKHWUDVK5HPRYHODEHOVRQSUHVFULSWLRQERWWOHVEHIRUHGLVSRVLQJRIWKHP
 $VN\RXUFLW\RUFRXQW\IRUDSSURYHGFROOHFWLRQVLWHVVXFKDVKRXVHKROGKD]DUGRXVZDVWHSURJUDPV
 $VN\RXUSKDUPDFLVWDERXWWDNHEDFNSURJUDPVIRUUHWXUQLQJXQXVHGSUHVFULSWLRQV
 6RPHSUHVFULSWLRQGUXJVVKRXOGEHÀXVKHGLQVWHDGRIWKURZQLQWKHWUDVK&KHFNODEHOVIRULQVWUXFWLRQVDERXW
SURSHUGLVSRVDO
:KDWLVWKHZDWHULQGXVWU\GRLQJWRKHOS"
7KHGULQNLQJZDWHULQGXVWU\WKH86(3$DQGRWKHUIHGHUDODJHQFLHVDUHGRLQJUHVHDUFKWR¿QGRXWDERXWWKHULVNWR
KXPDQKHDOWKDQGWRFUHDWHVROXWLRQVWRSUREOHPVZLWKSKDUPDFHXWLFDOV

+RZFDQ,JHWPRUHLQIRUPDWLRQ"
&RQWDFW
3KRQH
(PDLO
3XEOLF+HDOWK'HSDUWPHQW
&RQWDFW
3KRQH
(PDLO
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$
:HEVLWHZZZHSDJRY

5HVRXUFHV
3URSHU'LVSRVDORI3UHVFULSWLRQ'UXJV±2I¿FHRI1DWLRQDO'UXJ&RQWURO3ROLF\±KWWSZZZ
ZKLWHKRXVHGUXJSROLF\JRYGUXJIDFWIDFWVKWSURSHUBGLVSRVDOKWPO
60$5[7',6326$/3K50$MRLQV$3KD):6LQLWLDWLYH±$PHULFDQ3KDUPDFLVWV$VVRFLDWLRQ±KWWS
ZZZSKDUPDFLVWFRP$03ULQWHU7HPSODWHFIP"6HFWLRQ 3KDUPDF\B7RGD\ WHPSODWH &0+70/'LVSOD\
FIP &RQWHQW,' 
$VVRFLDWHG3UHVV5HSRUW)LQGLQJ3KDUPDFHXWLFDOVLQ:DWHU6XSSOLHV±&RPPRQ'UHDPV1HZV&HQWHU±KWWS
ZZZFRPPRQGUHDPVRUJQHZVKWP
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)$67)$&76
:+$7'27+0V,17+(
'5,1.,1*:$7(50($1"
7ULKDORPHWKDQHV
3URQXQFLDWLRQWULKDOXKPHWKjQ]

:KDWDUHWULKDORPHWKDQHV"
7ULKDORPHWKDQHVNQRZQDV7+0VDUHPDGHZKHQFKORULQHPL[HVZLWKQDWXUDOVXEVWDQFHVVXFKDVSODQWGHEULVLQ
ODNHVDQGVWUHDPV7KHDPRXQWRI7+0VLQGULQNLQJZDWHUFDQFKDQJHRYHUWLPHDQGLVDIIHFWHGE\PDQ\IDFWRUV
LQFOXGLQJZDWHUWHPSHUDWXUH
,IFKORULQHRUVRPHRWKHUIRUPRIGLVLQIHFWLRQLVQRWXVHGLQGULQNLQJZDWHUWUHDWPHQWWKHSXEOLFZRXOGEHH[SRVHG
WRVHULRXVKHDOWKULVNV7KHXVHRIFKORULQH±ZKLFKEHJDQLQWKH¿UVWSDUWRIWKHWKFHQWXU\±JRWULGRIPDQ\
ZLGHVSUHDGLOOQHVVHVIURPZDWHUERUQHGLVHDVHVVXFKDVG\VHQWHU\KHSDWLWLV$FKROHUDDQGW\SKRLG&KORULQHDOVR
NLOOVPDQ\YLUXVHVEDFWHULDDQGSURWR]RDVXFKDV/HJLRQHOODDQG*LDUGLD:DWHUXWLOLWLHVDUHDOZD\VZRUNLQJ
WRSURWHFWGULQNLQJZDWHUZKLOHEDODQFLQJWKHSRVVLELOLW\RIFUHDWLQJFKHPLFDOE\SURGXFWVGXULQJWKHGLVLQIHFWLRQ
SURFHVV

4 $
:KDWDUHWKHKXPDQKHDOWKULVNV"
 7KHUHPD\EHDSRVVLEOHDVVRFLDWLRQEHWZHHQFKORULQDWHGZDWHURU7+0VDQGEODGGHUFDQFHU
 3UHJQDQWZRPHQVKRXOGFRQVXOWWKHLUKHDOWKFDUHSURYLGHU
'RHVWKH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ UHJXODWH7+0V"
<HV)RUFRPPRQ7+0VWKH86(3$VHWVDOLPLWRIOHVVWKDQSDUWVSHUELOOLRQ SSE RQDQDQQXDODYHUDJH
:DWHUV\VWHPVDUHUHTXLUHGWRFKHFN7+0OHYHOVDQGJLYHWKHUHVXOWVWRWKHDXWKRULWLHVDQGWRWKHLUFXVWRPHUV
0RUHLQIRUPDWLRQDERXWGULQNLQJZDWHUVDIHW\FDQEHIRXQGDWKWWSZZZHSDJRYVDIHZDWHU
:KDWLVSDUWVSHUELOOLRQ SSE "
2QHSSELVRQHSDUWLQRQHELOOLRQ2QHSDUWSHUELOOLRQLVWKHVDPHDVRQHGURSRIZDWHULQJDOORQV ±
JDOORQGUXPV 
+RZDUHSHRSOHH[SRVHGWR7+0V"
7+0VDUHFUHDWHGZKHQWKHFKORULQHDGGHGE\ZDWHUXWLOLWLHVWRUHPRYHEDFWHULDDQGJHUPVIURPWKHGULQNLQJ
ZDWHUPL[HVZLWKRUJDQLFPDWWHULQWKHIUHVKZDWHUVXSSOLHV3HRSOHZKRGULQNRUVKRZHULQWKLVZDWHUDUHWKHQ
H[SRVHGWRKLJKHUWKDQQRUPDOOHYHOVRI7+0V

7KLVLVEHLQJVHQWE\>8WLOLW\1DPH@
6WDWH:DWHU6\VWHP,'>8WLOLW\,'@
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:KDWVKRXOG,GR"
 $VN\RXUKHDOWKFDUHSURYLGHUIRUDGGLWLRQDOLQIRUPDWLRQRQWKHKHDOWKULVNVDVVRFLDWHGZLWKWKHVH
FRPSRXQGV
 5HDG\RXUDQQXDOZDWHUTXDOLW\UHSRUWWROHDUQDERXWYLRODWLRQVRIGULQNLQJZDWHUVWDQGDUGV
+RZFDQZDWHUXWLOLWLHVUHVROYHWKLVSUREOHP"
3URJUDPVWRUHGXFH7+0VDQGRWKHUGLVLQIHFWLRQE\SURGXFWVIRFXVRQUHGXFLQJWKHDPRXQWRIQDWXUDOPDWHULDOLQ
WKHVRXUFHZDWHUDQGRUE\FKDQJLQJWKHZDWHUWUHDWPHQWSURFHVV(DFKZDWHUXWLOLW\ORRNVDWLWVZDWHUVXSSO\DQG
WUHDWPHQWSURFHVVWRGHWHUPLQHWKHEHVWZD\WRUHGXFH7+0V

+RZFDQ,JHWPRUHLQIRUPDWLRQ"
&RQWDFW
3KRQH
(PDLO
3XEOLF+HDOWK'HSDUWPHQW
&RQWDFW
3KRQH
(PDLO
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$
:HEVLWHZZZHSDJRY

5HVRXUFHV
'LVLQIHFWLRQ%\SURGXFWV$5HIHUHQFH5HVRXUFH±8QLWHG6WDWHV(QYLURQPHQWDO3URWHFWLRQ$JHQF\±KWWS
ZZZHSDJRYHQYLURKWPOLFUJORVVBGESKWPO
7ULKDORPHWKDQHVDQG2XU:DWHU6XSSO\±-RKQ&DSHFH3K'±KWWSZZZVRXWKHUQGDWDVWUHDPFRPWKP
LQGH[KWP
7ULKDORPHWKDQHVLQ'ULQNLQJ:DWHU±:RUOG+HDOWK2UJDQL]DWLRQ±KWWSZZZZKRLQWZDWHUBVDQLWDWLRQB
KHDOWKGZTFKHPLFDOV7+0SGI
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&RQWDPLQDQW
3XEOLF1RWL¿FDWLRQ
7HPSODWHV
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3XEOLF1RWLFH,PSRUWDQW,QIRUPDWLRQ$ERXW<RXU'ULQNLQJ:DWHU
7HVWV6KRZ$OJDO7R[LQVLQ>8WLOLW\1DPH@'ULQNLQJ:DWHU
>8WLOLW\1DPH@UHJXODUO\WHVWVIRUEDFWHULDLQLWVGULQNLQJZDWHU2Q>GDWHWLPHDQGSODFH@
DOJDOWR[LQVZHUHIRXQGLQWKHXWLOLW\¶VUDZZDWHUVRXUFH7+,6,6127$1(0(5*(1&<

:KDWVKRXOG,GR"
x $YRLGUHFUHDWLRQDODFWLYLWLHVLQWKHZDWHU LHVNLLQJERDWLQJDQGVDLOLQJ ,QKDOLQJRUVNLQ
FRQWDFWZLWKFRQWDPLQDWHGZDWHUFDQOHDGWRLQIHFWLRQ
x 'RQRWDOORZFKLOGUHQRUSHWVWRGULQNVZLPRUGLYHLQWRDUHDVWKDWPD\EHFRQWDPLQDWHG
x $OWKRXJKDOJDOWR[LQVGRQRWKDUP¿VKGRQRWHDW¿VKIURPFRQWDPLQDWHGZDWHU
x 'RQRWGULQNZDWHUWKDWKDVDPXVW\VPHOORUWDVWHRUWKDWKDVDEOXHRUJUHHQWLQW

:KDWGRHVWKLVPHDQ"
7KHUHLVQRLPPHGLDWHULVN6WDQGDUGWUHDWPHQWPHWKRGVUHPRYHDOJDOWR[LQVIURP¿QLVKHGGULQNLQJ
ZDWHU$OJDOWR[LQVDUHFUHDWHGQDWXUDOO\LQSRQGVVWUHDPVDQGODNHV7KH\IRUPLQZDUPVORZ
PRYLQJZDWHUVWKDWDUHULFKLQQXWULHQWV7KHVHWR[LQVRUDOJDO³EORRPV´FDQDSSHDUEOXHJUHHQ
EURZQRUUHGDQGVPHOOOLNHIUHVKFXWJUDVV
:KDWLVEHLQJGRQH"
>8WLOLW\ 1DPH@ LV ZRUNLQJ ZLWK DXWKRULWLHV WR GHWHUPLQH WKH VRXUFH RI WKH FRQWDPLQDWLRQ:KHQ DOJDO WR[LQ
OHYHOVUHWXUQWRQRUPDO\RXZLOOEHQRWL¿HG
^1RWHWR:DWHU6XSSOLHU$FWLRQVZLOOEHWDLORUHGWRWKHVSHFL¿FWUHDWPHQWPHWKRGVXFKDVVKXWWLQJRIIWKH
FRQWDPLQDWHGVRXUFHWUHDWLQJWKHVRXUFHWRUHPRYHRUUHGXFHWKHDOJDHRUWUHDWPHQWDGMXVWPHQWVDWWKHWUHDWPHQW
SODQW`

:KHUHFDQ,OHDUQPRUH"
)RUPRUHLQIRUPDWLRQFDOO
:DWHU8WLOLW\&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
+HDOWK'HSDUWPHQW&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
3OHDVHVKDUHWKLVLQIRUPDWLRQZLWKRWKHUSHRSOHZKRGULQNWKLVZDWHUHVSHFLDOO\WKRVHZKRPD\QRWKDYH
UHFHLYHGWKLVQRWLFHGLUHFWO\ IRUH[DPSOHSHRSOHLQDSDUWPHQWVQXUVLQJKRPHVVFKRROVDQGEXVLQHVVHV <RX
FDQGRWKLVE\SRVWLQJWKLVQRWLFHLQDSXEOLFSODFHRUGLVWULEXWLQJFRSLHVE\KDQGRUPDLO

7KLVLVEHLQJVHQWE\>8WLOLW\1DPH@
6WDWH:DWHU6\VWHP,'>8WLOLW\,'@'DWH'LVWULEXWHG>LQVHUWGDWH@
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38%/,&127,&('5,1.,1*:$7(5:$51,1*
>8WLOLW\1DPH@:DWHULV&RQWDPLQDWHGZLWK%DFLOOXV$QWKUDFLV
6:,7&+72$1$/7(51$7,9(:$7(56285&(,00(',$7(/<
%DFLOOXVDQWKUDFLV>EXKVLOXKVDQWKUH\VLV@WKHEDFWHULXPWKDWFDXVHVWKHGLVHDVHDQWKUD[
ZDVIRXQGLQWKH>GULQNLQJZDWHUVXSSO\@RQ>GDWH@7KHVHEDFWHULDFDQFDXVHVHYHUHVLFNQHVVDQG
SRWHQWLDOO\GHDWK,I\RXVXVSHFWLQIHFWLRQFRQWDFW\RXUKHDOWKFDUHSURYLGHULPPHGLDWHO\'2127
86(7+(:$7(56:,7&+72$1$/7(51$7,9(:$7(56833/<

:KDWVKRXOG,GR"
x $OWHUQDWLYHZDWHUVRXUFHVVKRXOGEHXVHGIRUGULQNLQJPDNLQJLFHEUXVKLQJWHHWKSHUVRQDO
K\JLHQHZDVKLQJGLVKHVDQGIRRGSUHSDUDWLRQXQWLOIXUWKHUQRWLFH
x 'RQRWXVHWKHVKRZHURUEDWKRUERLOWKHZDWHU%UHDWKLQJLQFRQWDPLQDWHGZDWHUSDUWLFOHVRU
DEVRUELQJZDWHUWKURXJKWKHVNLQFDQOHDGWRLQIHFWLRQ
x 'RQRWDOORZVPDOOFKLOGUHQWRSOD\LQVRLOWKDWPD\KDYHEHHQH[SRVHGWRZDWHUFRQWDPLQDWHG
ZLWKDQWKUD[

:KDWLVEHLQJGRQH"
>8WLOLW\1DPH@LVZRUNLQJZLWKDXWKRULWLHVWRGHWHUPLQHWKHVRXUFHRIWKHFRQWDPLQDWLRQ%DFLOOXVDQWKUDFLV
OHYHOVZLOOEHUHPRYHGE\>DQWLFLSDWHGGDWHRIFRQWDPLQDWLRQUHVROXWLRQ@
^1RWHWR:DWHU6XSSOLHU6SHFL¿FDFWLRQVZLOOEHWDLORUHGWRWKHVSHFL¿FHYHQWVXFKDV³>8WLOLW\1DPHZLOOEH
ÀXVKLQJWKHWUHDWPHQWSODQWDQGGLVWULEXWLRQV\VWHPDQGUHWHVWLQJGDLO\WRGHWHUPLQHZKHQWKHFRQWDPLQDWLRQLV
QRORQJHUSUHVHQWLQWKHV\VWHP7KLVFKDQJHZLOOEHLQSODFHE\>GDWH@)XUWKHUQRWLFHVDERXWWKLVFKDQJHZLOO
EHPDGHWKURXJKRXWWKLVSURFHVV´`

:KHUHFDQ,OHDUQPRUH"
)RUPRUHLQIRUPDWLRQFDOO
:DWHU8WLOLW\&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
+HDOWK'HSDUWPHQW&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
3OHDVHVKDUHWKLVLQIRUPDWLRQZLWKRWKHUSHRSOHZKRGULQNWKLVZDWHUHVSHFLDOO\WKRVHZKRPD\QRWKDYH
UHFHLYHGWKLVQRWLFHGLUHFWO\ IRUH[DPSOHSHRSOHLQDSDUWPHQWVQXUVLQJKRPHVVFKRROVDQGEXVLQHVVHV <RX
FDQGRWKLVE\SRVWLQJWKLVQRWLFHLQDSXEOLFSODFHRUGLVWULEXWLQJFRSLHVE\KDQGRUPDLO

7KLVLVEHLQJVHQWE\>8WLOLW\1DPH@
6WDWH:DWHU6\VWHP,'>8WLOLW\,'@'DWH'LVWULEXWHG>LQVHUWGDWH@
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3XEOLF1RWLFH,PSRUWDQW,QIRUPDWLRQ$ERXW<RXU'ULQNLQJ:DWHU

>8WLOLW\1DPH@KDV/HYHOVRI$WUD]LQH$ERYH'ULQNLQJ:DWHU6WDQGDUGV
>8WLOLW\1DPH@URXWLQHO\WHVWVWKHZDWHUVXSSO\IRUKDUPIXOFRQWDPLQDQWV2Q>GDWHWLPH
DQGSODFH@DWUD]LQHZDVIRXQGDW>DPRXQW@YLRODWLQJDGULQNLQJZDWHUVWDQGDUGRISDUWVSHU
ELOOLRQ7+,6,6127$1(0(5*(1&<

:KDWVKRXOG,GR"
x '2127ERLO\RXUZDWHUDVLWFDQFDXVHDWUD]LQHWREHFRPHFRQFHQWUDWHG,I\RXKDYHVSHFL¿F
KHDOWKFRQFHUQVFRQVXOW\RXUKHDOWKFDUHSURYLGHU
x <RXFDQREWDLQPRUHLQIRUPDWLRQRQDWUD]LQHE\FDOOLQJ>8WLOLW\1DPH@DW>WHOHSKRQHQXPEHU@RU
WKH86(3$KRWOLQHDW

:KDWGRHVWKLVPHDQ"
$WUD]LQH DWUXK]HHQ LVXVHGWRNLOOZHHGVIRXQGLQFURSVJROIFRXUVHVDQGUHVLGHQWLDOODZQV,WZDVPRUH
ZLGHO\XVHGLQWKH8QWLHG6WDWHVLQWKHODWHV,QLWVXVHZDVVLJQL¿FDQWO\UHVWULFWHGWRZHHGFRQWURO
LQFURSVWROLPLWLWVLPSDFWRQODNHVVWUHDPVULYHUVDQGJURXQGZDWHUV
6RPHSHRSOHZKRGULQNZDWHUWKDWFRQWDLQVDWUD]LQHZHOOLQH[FHVVRIWKHPD[LPXPFRQWDPLQDQWOHYHORYHU
PDQ\\HDUVFRXOGH[SHULHQFHSUREOHPVZLWKWKHLUFDUGLRYDVFXODUV\VWHPRUUHSURGXFWLYHGLI¿FXOWLHV

:KDWLVEHLQJGRQH"
^1RWHWR:DWHU6XSSOLHU7KLVVHFWLRQZRXOGEHWDLORUHGWRWKHVSHFL¿FVWHSV\RXWDNHVXFKDV
>'HVFULEHWKHFRUUHFWLYHDFWLRQ@³7KH>8WLOLW\1DPH@KDVLQFUHDVHGWHVWLQJDQGLVZRUNLQJZLWK>QDPH
RIKHDOWKDJHQF\@DQG>QDPHRIHQYLURQPHQWDODJHQF\@WRLGHQWLI\WKHVRXUFHRIDWUD]LQHDQGHOLPLQDWH
RUUHGXFHWKHOHYHOVIRXQGLQWKHGULQNLQJZDWHU´$OWHUQDWLYHODQJXDJH³7KH>:DWHU6XSSOLHU@KDV
VKXWGRZQ:HOO>QXPEHU@LQ>JHRJUDSKLFDUHD@ZKLFKDSSHDUVWRKDYHEHHQWKHSULPDU\VRXUFHRI
DWUD]LQHLQWKHGULQNLQJZDWHU:HOO>QXPEHU@ZLOOQRWEHWXUQHGEDFNRQXQWLODWUD]LQHOHYHOVKDYH
UHFHGHGRUEHHQUHGXFHG
:HKRSHWRUHVROYHWKHSUREOHPZLWKLQ>DQWLFLSDWHGWLPHIUDPH@`

:KHUHFDQ,OHDUQPRUH"
)RUPRUHLQIRUPDWLRQFDOO
:DWHU8WLOLW\&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
+HDOWK'HSDUWPHQW&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
3OHDVHVKDUHWKLVLQIRUPDWLRQZLWKDOORWKHUSHRSOHZKRGULQNWKLVZDWHUHVSHFLDOO\WKRVHZKRPD\QRWKDYH
UHFHLYHGWKLVQRWLFHGLUHFWO\ IRUH[DPSOHSHRSOHLQDSDUWPHQWVQXUVLQJKRPHVVFKRROVDQGEXVLQHVVHV <RX
FDQGRWKLVE\SRVWLQJWKLVQRWLFHLQDSXEOLFSODFHRUGLVWULEXWLQJFRSLHVE\KDQGRUPDLO
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>8WLOLW\1DPH@GHWHFWV&U\SWRVSRULGLXPLQ:DWHU6XSSO\
7KH>8WLOLW\1DPH@SURYLGHVWUHDWPHQWWRDVVXUHWKHVDIHW\RI\RXUGULQNLQJZDWHUDJDLQVWSRWHQWLDOO\KDUPIXO
FRQWDPLQDQWVLQFOXGLQJDSDWKRJHQFDOOHG&U\SWRVSRULGLXP2Q>GDWHWLPHDQGSODFH@WKHWUHDWPHQWSURYLGHG
GLGQRWPHHWIHGHUDORUVWDWHVWDQGDUGV^1RWHWR:DWHU6XSSOLHU%HVSHFL¿FGHVFULEHWKHYLRODWLRQ`DQG
VDPSOHVFROOHFWHGDW>ORFDWLRQ@VKRZHGSRVLWLYHOHYHOVRI&U\SWRVSRULGLXPLQRXUUDZZDWHUVRXUFH7+,6,6
127$1(0(5*(1&<

:KDWVKRXOG,GR"
x 7KHZDWHULVVDIHWRGULQN,IWKHZDWHUEHFRPHVXQVDIHWRGULQN\RXZLOOEHQRWL¿HG
LPPHGLDWHO\$Q\HPHUJHQFLHVZLOODOVREHDQQRXQFHGRQ>JLYH79DQGRUUDGLRVWDWLRQVZKHUH
WKH\FDQJHWDGGLWLRQDOLQIRUPDWLRQ@
x <RXFDQREWDLQDGGLWLRQDOLQIRUPDWLRQRQ&U\SWRVSRULGLXPE\FDOOLQJ>8WLOLW\1DPH@DW
>WHOHSKRQHQXPEHU@RUWKH86(3$KRWOLQHDW

:KDWGRHVWKLVPHDQ"
&U\SWRVSRULGLXP NULSWRHVSRUHLGLXP LVDSDUDVLWHWKDWFDXVHVDQLQWHVWLQDOLOOQHVVFDOOHG
FU\SWRVSRULGLRVLV,WLVIRXQGLQVRLOIRRGZDWHURUVXUIDFHVWKDWFRPHLQFRQWDFWZLWKLQIHFWHGKXPDQRU
DQLPDOVWRRO
,QDGHTXDWHO\WUHDWHGZDWHUPD\FRQWDLQGLVHDVHFDXVLQJRUJDQLVPV7KHVHRUJDQLVPVLQFOXGHEDFWHULD
YLUXVHVDQGSDUDVLWHVWKDWFDQFDXVHFU\SWRVSRULGLRVLV6\PSWRPVRIFU\SWRVSRULGLRVLVLQFOXGHQDXVHD
FUDPSVGLDUUKHDDQGKHDGDFKHV
&U\SWRVSRULGLXPFDQLQIHFWDOOSHRSOH<RXQJFKLOGUHQDQGSUHJQDQWZRPHQDUHDWKLJKHUULVNIRU
H[SHULHQFLQJGHK\GUDWLRQUHODWHGWRFU\SWRVSRULGLRVLV3HRSOHZLWKZHDNHQHGLPPXQHV\VWHPVVKRXOGVHHN
PHGLFDODGYLFHDERXWZD\VWRUHGXFHWKHLUULVNRILOOQHVVGXHWR&U\SWRVSRULGLXPDVWKHLUV\PSWRPVFDQEH
PRUHVHYHUHDQGOHDGWRVHULRXVLOOQHVV

:KDWLVEHLQJGRQH"
^1RWHWR:DWHU6XSSOLHU7KLVVHFWLRQZRXOGEHWDLORUHGWRWKHVSHFL¿FVWHSV\RXWDNHVXFKDV³7KH
>8WLOLW\1DPH@LVZRUNLQJWRFRUUHFWWKHWUHDWPHQWSUREOHP>'HVFULEH¿OWUDWLRQSURFHVV@7KH>8WLOLW\
1DPH@LVWHVWLQJIRUHOHYDWHGOHYHOVRI&U\SWRVSRULGLXPZKLOHWKHLVVXHLVEHLQJUHVROYHG´:H
DQWLFLSDWHFRUUHFWLQJWKHSUREOHPZLWKLQ>DQWLFLSDWHGWLPHIUDPH@`

:KHUHFDQ,OHDUQPRUH"
)RUPRUHLQIRUPDWLRQFDOO
:DWHU8WLOLW\&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
+HDOWK'HSDUWPHQW&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
3OHDVHVKDUHWKLVLQIRUPDWLRQZLWKDOORWKHUSHRSOHZKRGULQNWKLVZDWHUHVSHFLDOO\WKRVHZKRPD\QRWKDYH
UHFHLYHGWKLVQRWLFHGLUHFWO\ IRUH[DPSOHSHRSOHLQDSDUWPHQWVQXUVLQJKRPHVVFKRROVDQGEXVLQHVVHV <RX
FDQGRWKLVE\SRVWLQJWKLVQRWLFHLQDSXEOLFSODFHRUGLVWULEXWLQJFRSLHVE\KDQGRUPDLO
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38%/,&127,&('5,1.,1*:$7(5:$51,1*
>8WLOLW\1DPH@:DWHU&RQWDPLQDWHGZLWK(VFKHULFKLDFROL (FROL 
%2,/<285:$7(5%()25(86,1*
>8WLOLW\1DPH@URXWLQHO\PRQLWRUVWKHZDWHUVXSSO\IRUEDFWHULD
LQFOXGLQJ(FROL2Q>GDWHWLPHDQGSODFH@(FROLZDVIRXQGLQWKH>ORFDWLRQWHVWHG@
7KHVHEDFWHULDFDQPDNH\RXVLFN3HRSOHZLWKZHDNLPPXQHV\VWHPVVKRXOGFRQWDFW
WKHLUKHDOWKFDUHSURYLGHUVRUORFDOKHDOWKGHSDUWPHQWZLWKFRQFHUQV'2127
'5,1.7+(:$7(5:,7+287%2,/,1*,7),567
:KDWVKRXOG,GR"
x %RLOZDWHUIRURQHPLQXWHEHIRUHGULQNLQJWRNLOOEDFWHULDRUXVHDQRWKHUZDWHUVXSSO\VXFKDV
ERWWOHGZDWHU8QWLOIXUWKHUQRWLFHERLOHGRUERWWOHGZDWHUVKRXOGEHXVHGIRUGULQNLQJPDNLQJ
LFHEUXVKLQJWHHWKZDVKLQJGLVKHVDQGFRRNLQJIRRG

x

$Q\RQHZKRH[SHULHQFHVVXGGHQEORRG\GLDUUKHDVKRXOGVHHNPHGLFDODWWHQWLRQDQGGLVFXVVZLWK
WKHLUPHGLFDOSURYLGHUWKHQHHGWRKDYHWKHLUVWRROWHVWHGIRU(FROL:KHQXQWUHDWHG(FROL
LQIHFWLRQVFDQOHDGWRVHULRXVKHDOWKSUREOHPVLQVRPHSHRSOH

x

<RXFDQJHWDGGLWLRQDOLQIRUPDWLRQRQ(FROLE\FDOOLQJ>8WLOLW\1DPH@DW>WHOHSKRQHQXPEHU@RU
WKH86(3$KRWOLQHDW

:KDWGRHVWKLVPHDQ"
(VFKHULFKLDFROL HVKXKULNHHXKNRKODK\ FRPPRQO\NQRZQDV(FROLDUHEDFWHULDIRXQGLQWKH
LQWHVWLQHVRISHRSOHDQGDQLPDOV
)HFDOFROLIRUPVDQG(FROLDUHEDFWHULD,IWKH\DUHIRXQGLQWKHZDWHULWPD\PHDQWKHZDWHULVFRQWDPLQDWHG
ZLWKKXPDQRUDQLPDOZDVWHV%DFWHULDLQWKHVHZDVWHVFDQFDXVHVKRUWWHUPHIIHFWVVXFKDVGLDUUKHDFUDPSV
QDXVHDKHDGDFKHVRURWKHUV\PSWRPV7KH\PD\SRVHDVSHFLDOKHDOWKULVNIRULQIDQWV\RXQJFKLOGUHQVRPH
RIWKHHOGHUO\DQGSHRSOHZLWKVHYHUHO\ZHDNHQHGLPPXQHV\VWHPV
:KDWLVEHLQJGRQH"
^1RWHWR:DWHU6XSSOLHU7KLVVHFWLRQZRXOGEHWDLORUHGWRWKHVSHFL¿FVWHSV\RXWDNHVXFKDV>8WLOLW\1DPH@KDV
HOLPLQDWHGWKHVRXUFHRIWKHFRQWDPLQDWLRQLQVWDOOHGRUXSJUDGHGGLVLQIHFWLRQFKDQJHGVRXUFHVHWF%HVXUHWR
LQFOXGHLQIRUPDWLRQDERXWZKHQDQGKRZSHRSOHZLOOEHQRWL¿HGWKDWWKHZDWHULVVDIHWRGULQN`
:KHUHFDQ,OHDUQPRUH"
)RUPRUHLQIRUPDWLRQFDOO
:DWHU8WLOLW\&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
+HDOWK'HSDUWPHQW&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
3OHDVHVKDUHWKLVLQIRUPDWLRQZLWKDOORWKHUSHRSOHZKRGULQNWKLVZDWHUHVSHFLDOO\WKRVHZKRPD\QRWKDYH
UHFHLYHGWKLVQRWLFHGLUHFWO\ IRUH[DPSOHSHRSOHLQDSDUWPHQWVQXUVLQJKRPHVVFKRROVDQGEXVLQHVVHV <RX
FDQGRWKLVE\SRVWLQJWKLVQRWLFHLQDSXEOLFSODFHRUGLVWULEXWLQJFRSLHVE\KDQGRUPDLO
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3XEOLF1RWLFH,PSRUWDQW,QIRUPDWLRQ$ERXW<RXU'ULQNLQJ:DWHU
>8WLOLW\1DPH@+DV/HYHOVRI>(QGRFULQH'LVUXSWLQJ&KHPLFDO@$ERYH
'ULQNLQJ:DWHU6WDQGDUGV
>8WLOLW\1DPH@URXWLQHO\WHVWVWKHZDWHUVXSSO\IRUSRVVLEOHFRQWDPLQDQWV2Q>GDWHWLPHDQG
SODFH@>HQGRFULQHGLVUXSWLQJFKHPLFDO@ZDVIRXQGDW>DPRXQW@7+,6,6127$1(0(5*(1&<
<RXDUHUHFHLYLQJWKLVQRWLFH>:DWHUXWLOLW\SOHDVH¿OOLQFDXVHIRUQRWLFH@

:KDWVKRXOG,GR"
x <RX'2127QHHGWRERLO\RXUZDWHURUXVHDQDOWHUQDWLYHZDWHUVXSSO\ VXFKDVERWWOHGZDWHU 
+RZHYHULI\RXKDYHVSHFL¿FKHDOWKFRQFHUQVFRQVXOW\RXUKHDOWKFDUHSURYLGHU
x <RXFDQREWDLQDGGLWLRQDOLQIRUPDWLRQRQ>QDPHRIHQGRFULQHGLVUXSWLQJFKHPLFDO@E\FDOOLQJ
>8WLOLW\1DPH@DW>WHOHSKRQHQXPEHU@RUWKH86(3$+RW/LQHDW

:KDWGRHVWKLVPHDQ"
7KLVLVQRWDQHPHUJHQF\,ILWKDGEHHQ\RXZRXOGKDYHEHHQFRQWDFWHGLPPHGLDWHO\
>HQGRFULQHGLVUXSWLQJFKHPLFDO@LVXVHG>LGHQWLI\XVHHJSHVWLFLGHFKHPLFDOPDQXIDFWXULQJKHUELFLGH@
)RUSRWHQWLDOKHDOWKHIIHFWVIURPGULQNLQJZDWHUZLWK>HQGRFULQHGLVUXSWLQJFKHPLFDOQDPH@FRQVXOWWKH
86(3$:HEVLWHKWWSZZZHSDJRYVDIHZDWHUFRQWDPLQDQWVLQGH[KWPORUFDOO\RXUORFDOZDWHUVXSSOLHU

:KDWLVEHLQJGRQH"
^1RWHWR:DWHU6XSSOLHU7KLVVHFWLRQZRXOGEHWDLORUHGWRWKHVSHFL¿FVWHSV\RXWDNH6XFKDV
>'HVFULEHWKHFRUUHFWLYHDFWLRQ@³7KH>8WLOLW\1DPH@KDVLQFUHDVHGPRQLWRULQJIRUWKH>HQGRFULQH
GLVUXSWLQJFKHPLFDO@DQGLVZRUNLQJZLWK>QDPHRIKHDOWKDJHQF\@DQG>QDPHRIHQYLURQPHQWDO
DJHQF\@WRLGHQWLI\WKHVRXUFHRIWKH>HQGRFULQHGLVUXSWLQJFKHPLFDO@DQGHOLPLQDWHRUUHGXFHWKH
OHYHOVIRXQGLQWKHGULQNLQJZDWHU´$OWHUQDWLYHODQJXDJH³7KH>8WLOLW\1DPH@KDVVKXWGRZQLWV
:HOO>QXPEHU@LQ>JHRJUDSKLFDUHD@ZKLFKDSSHDUVWRKDYHEHHQWKHSULPDU\VRXUFHRI>HQGRFULQH
GLVUXSWLQJFKHPLFDO@LQWKHGULQNLQJZDWHU:HOO>QXPEHU@ZLOOQRWEHWXUQHGEDFNRQXQWLO>HQGRFULQH
GLVUXSWLQJFKHPLFDO@OHYHOVKDYHUHFHGHGRUEHHQUHGXFHG
:HDQWLFLSDWHUHVROYLQJWKHSUREOHPZLWKLQ>DQWLFLSDWHGWLPHIUDPH@`

:KHUHFDQ,OHDUQPRUH"
)RUPRUHLQIRUPDWLRQFDOO
:DWHU8WLOLW\&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
+HDOWK'HSDUWPHQW&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
3OHDVHVKDUHWKLVLQIRUPDWLRQZLWKDOORWKHUSHRSOHZKRGULQNWKLVZDWHUHVSHFLDOO\WKRVHZKRPD\QRWKDYH
UHFHLYHGWKLVQRWLFHGLUHFWO\ IRUH[DPSOHSHRSOHLQDSDUWPHQWVQXUVLQJKRPHVVFKRROVDQGEXVLQHVVHV <RX
FDQGRWKLVE\SRVWLQJWKLVQRWLFHLQDSXEOLFSODFHRUGLVWULEXWLQJFRSLHVE\KDQGRUPDLO
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7HVWV6KRZ/HDGLQ>8WLOLW\1DPH@:DWHU
>8WLOLW\1DPH@IRXQGHOHYDWHGOHYHOVRIOHDGLQGULQNLQJZDWHULQVRPHKRPHVEXLOGLQJV2Q>GDWH
WLPHDQGSODFH@OHDGZDVIRXQGDERYHWKHDOORZDEOHDPRXQWLQWKH>8WLOLW\1DPH@WHVWHG>GDWH@
/HDGFDQFDXVHVHULRXVKHDOWKSUREOHPVHVSHFLDOO\IRUSUHJQDQWZRPHQDQG\RXQJFKLOGUHQ7+,6
,6127$1(0(5*(1&<3OHDVHUHDGWKLVLQIRUPDWLRQFORVHO\WRVHHZKDW\RXFDQGRWRUHGXFH
OHDGLQ\RXUGULQNLQJZDWHU

:KDWVKRXOG,GR"
x '2127%2,/<285:$7(5725(029(/($'%RLOLQJGRHVQRWUHPRYHOHDGDQGFDQ
DFWXDOO\LQFUHDVHLWVFRQFHQWUDWLRQ
x )OXVK\RXUZDWHUV\VWHPE\UXQQLQJFROGZDWHUIRURQHWRWZRPLQXWHVZKHQLWKDVEHHQVLWWLQJ
LQWKHSLSHVIRUPRUHWKDQVL[KRXUV>8WLOLWLHVSOHDVHDGMXVWÀXVKWLPHVLIQHFHVVDU\@
x &DOO>8WLOLW\1DPH@DW>WHOHSKRQHQXPEHU@WR¿QGRXWKRZWRKDYH\RXUZDWHUWHVWHGIRUOHDG

:KDWGRHVWKLVPHDQ"
/HDGLVDEOXLVKJUD\PHWDOIRXQGLQSDUWVRIWKHHDUWK¶VFUXVW/HDGGRHVQRWGLVVROYHHDVLO\DQGLVUDUHO\
IRXQGLQVRXUFHZDWHU,WHQWHUVGULQNLQJZDWHUWKURXJKDSURFHVVFDOOHGFRUURVLRQ&RUURVLRQLVDZHDULQJ
DZD\RIPHWDOFDXVHGE\DFKHPLFDOUHDFWLRQEHWZHHQZDWHUDQGPHWDO/HDGLVIRXQGLQSOXPELQJPDWHULDOV
DQG¿[WXUHVHVSHFLDOO\LQKRPHVEXLOWEHIRUH6RIWZDWHURUDFLGLFZDWHULVPRUHFRUURVLYHDQGPRUH
OLNHO\WRGLVVROYHOHDGIURPVROGHUDQGSLSHVWKDQKDUGZDWHU
/HDGFDQFDXVHVHULRXVKHDOWKSUREOHPVLIWRRPXFKHQWHUV\RXUERG\IURPGULQNLQJZDWHURURWKHUVRXUFHV,W
FDQFDXVHGDPDJHWRWKHEUDLQDQGNLGQH\VDQGFDQLQWHUIHUHZLWKWKHSURGXFWLRQRIUHGEORRGFHOOVWKDWFDUU\
R[\JHQWRDOOSDUWVRI\RXUERG\7KHJUHDWHVWULVNRIOHDGH[SRVXUHLVWRLQIDQWV\RXQJFKLOGUHQDQGSUHJQDQW
ZRPHQ6FLHQWLVWVKDYHOLQNHGWKHHIIHFWVRIOHDGRQWKHEUDLQZLWKORZHUHG,4LQFKLOGUHQ$GXOWVZLWKNLGQH\
SUREOHPVDQGKLJKEORRGSUHVVXUHFDQEHDIIHFWHGE\ORZOHYHOVRIOHDGPRUHWKDQKHDOWK\DGXOWV/HDGLV
VWRUHGLQWKHERQHVDQGLWFDQEHUHOHDVHGODWHULQOLIH'XULQJSUHJQDQF\WKHFKLOGUHFHLYHVOHDGIURPWKH
PRWKHU¶VERQHVZKLFKPD\DIIHFWEUDLQGHYHORSPHQW

:KDWLVEHLQJGRQH"
^1RWHWR:DWHU6XSSOLHU7KLVVHFWLRQZRXOGEHWDLORUHGWRWKHVSHFL¿FVWHSV\RXWDNHVXFKDV
>'HVFULEHWKHFRUUHFWLYHDFWLRQ@³7KH>8WLOLW\1DPH@LVZRUNLQJWRFRUUHFWWKHSUREOHPWKURXJK
>DGMXVWLQJFRUURVLRQFRQWUROV\VWHPLQVWLWXWLQJDOHDGVHUYLFHOLQHUHSODFHPHQWSURJUDPÀXVKLQJWKH
GLVWULEXWLRQV\VWHPHWF@:HDQWLFLSDWHUHVROYLQJWKHSUREOHPZLWKLQ>DQWLFLSDWHGWLPHIUDPH@`

:KHUHFDQ,OHDUQPRUH"
)RUPRUHLQIRUPDWLRQFDOO
:DWHU8WLOLW\FRQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
+HDOWK'HSDUWPHQWFRQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
3OHDVHVKDUHWKLVLQIRUPDWLRQZLWKDOORWKHUSHRSOHZKRGULQNWKLVZDWHUHVSHFLDOO\WKRVHZKRPD\QRWKDYH
UHFHLYHGWKLVQRWLFHGLUHFWO\ IRUH[DPSOHSHRSOHLQDSDUWPHQWVQXUVLQJKRPHVVFKRROVDQGEXVLQHVVHV <RX
FDQGRWKLVE\SRVWLQJWKLVQRWLFHLQDSXEOLFSODFHRUGLVWULEXWLQJFRSLHVE\KDQGRUPDLO
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7HVWV6KRZ07%(LQ>8WLOLW\1DPH@:DWHU
7KH>8WLOLW\1DPH@UHJXODUO\WHVWVWKHZDWHUVXSSO\IRUKDUPIXOFRQWDPLQDQWV2Q>GDWHWLPHDQG
SODFH@PHWK\OWHUWLDU\EXW\OHWKHU 07%( ZDVIRXQGLQWKH>ORFDWLRQWHVWHG@7+,6,6127$1
(0(5*(1&<

:KDWVKRXOG,GR"
x 8VHDQRWKHUZDWHUVRXUFHWRDYRLGEDGWDVWHVDQGVPHOOV
x 3XUFKDVHDZDWHU¿OWHUDSSURYHGWRUHPRYH07%(
x &DOO>8WLOLW\1DPH@DW>WHOHSKRQHQXPEHU@WROHDUQKRZWRKDYH\RXUZDWHUWHVWHGIRU07%(

:KDWGRHVWKLVPHDQ"
07%(KDVEHHQDGGHGWRJDVROLQHVLQFH07%(UHGXFHVFDUERQPRQR[LGHUHOHDVHGE\DXWRPRELOHVDQG
UHGXFHVWKHDPRXQWRIKDUPIXOR]RQHLQWKHDLU,WLVXVXDOO\VWRUHGLQXQGHUJURXQGWDQNVWKDWFDQOHDNLQWR
JURXQGDQGVXUIDFHZDWHU07%(FDQDOVRHQWHUWKHZDWHUWKURXJKSLSHOLQHVVSLOOVDQGJDVHVUHOHDVHGE\ERDW
HQJLQHVVWRUPZDWHUUXQRIIDQGDLUSROOXWLRQ
07%(FDQFUHDWHDEDGWDVWHDQGRGRULQZDWHUDWYHU\ORZOHYHOV7KH'ULQNLQJ:DWHU$GYLVRU\IRU07%(
VD\VLWLVXQOLNHO\WRFDXVHKHDOWKSUREOHPVDWOHYHOVEHWZHHQDQGSSERUEHORZ&XUUHQWO\WKH86(3$LV
UHHYDOXDWLQJWKHKHDOWKULVNVRI07%(7KHVWDWXVRIWKHDVVHVVPHQWFDQEHWUDFNHGDWKWWSFISXEHSDJRY
LULVWUDFLQGH[FIP

:KDWLVEHLQJGRQH"
^1RWHWR:DWHU6XSSOLHU7KLVVHFWLRQZRXOGEHWDLORUHGWRWKHVSHFL¿FVWHSV\RXWDNHVXFKDV7KH
FRQWDPLQDWHGZHOOKDVEHHQUHPRYHGIURPVHUYLFHDQGZLOOQRWEHUHWXUQHGXQWLO07%(OHYHOVUHWXUQ
WRZLWKLQVWDQGDUGVWUHDWPHQWKDV RUZLOOEH LQVWDOOHGWRUHGXFHWKH07%(OHYHOVHWF`

:KHUHFDQ,OHDUQPRUH"
)RUPRUHLQIRUPDWLRQFDOO
:DWHU8WLOLW\&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
+HDOWK'HSDUWPHQW&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
3OHDVHVKDUHWKLVLQIRUPDWLRQZLWKDOORWKHUSHRSOHZKRGULQNWKLVZDWHUHVSHFLDOO\WKRVHZKRPD\QRWKDYH
UHFHLYHGWKLVQRWLFHGLUHFWO\ IRUH[DPSOHSHRSOHLQDSDUWPHQWVQXUVLQJKRPHVVFKRROVDQGEXVLQHVVHV <RX
FDQGRWKLVE\SRVWLQJWKLVQRWLFHLQDSXEOLFSODFHRUGLVWULEXWLQJFRSLHVE\KDQGRUPDLO
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3XEOLF1RWL¿FDWLRQ,PSRUWDQW,QIRUPDWLRQ$ERXW<RXU'ULQNLQJ:DWHU
>8WLOLW\1DPH@:DWHU&RQWDLQV1'0$
1'0$ QLWURVRGLPHWK\ODPLQH ZDVIRXQGLQWKH>ZDWHUVXSSO\@RQ>GDWH@7KLVFDQFDXVHVHULRXV
KHDOWKSUREOHPVDIWHUORQJWHUPH[SRVXUH,I\RXVXVSHFW\RXKDYHEHHQH[SRVHGWR1'0$SOHDVH
FRQWDFW\RXUKHDOWKFDUHSURYLGHULPPHGLDWHO\7+,6,6127$1(0(5*(1&<

:KDWVKRXOG,GR"
,I\RXEHOLHYHWKHUHPLJKWEH1'0$LQ\RXUZDWHUFRQWDFW\RXUZDWHUVXSSOLHUWR¿QGRXWLIWKH\
KDYHGHWHFWHGWKHFRQWDPLQDQWRUUHYLHZWKHLU\HDUO\FRQVXPHUFRQ¿GHQFHUHSRUW,I\RXKDYH
FRQFHUQVDERXWSRVVLEOHVKRUWRUORQJWHUPKHDOWKHIIHFWVIURPH[SRVXUHWR1'0$FRQWDFW\RXU
KHDOWKFDUHSURYLGHU

:KDWGRHVWKLVPHDQ"
1'0$LVFUHDWHGGXULQJWKHZDWHUWUHDWPHQWSURFHVVZKHQGLVLQIHFWDQWVVXFKDVFKORULQH
DQGFKORUDPLQHPL[ZLWKQDWXUDOPDWHULDOVLQWKHZDWHU7KLVFKHPLFDOUHDFWLRQFUHDWHVQHZ
VXEVWDQFHVFDOOHGGLVLQIHFWLRQE\SURGXFWV1'0$LVRQHRIWKHVHE\SURGXFWV
:KDWLVEHLQJGRQH"
^1RWHWR:DWHU6XSSOLHU$FWLRQVZLOOEHWDLORUHGWRWKHVSHFL¿FHYHQW6XFKDV³>8WLOLW\1DPH@LVZRUNLQJ
ZLWKDXWKRULWLHVWR¿QGWKHVRXUFHRIWKHFRQWDPLQDWLRQDQGZD\VWRSUHYHQWIXWXUHFRQWDPLQDWLRQ2U>8WLOLW\
1DPH@LVUHYLHZLQJLWVGLVLQIHFWLRQSUDFWLFHVWRHQVXUHWKDWOHYHOVRI1'0$DUHORZZKLOHVWLOOGLVLQIHFWLQJ
WKHZDWHUWRSURYLGHDOOLWVFRQVXPHUVDVDIHUHOLDEOHVXSSO\RIGULQNLQJZDWHU
7KLVFKDQJHZLOOEHLQSODFHE\>GDWH@2WKHUDQQRXQFHPHQWVDERXWWKLVFKDQJHZLOOEHPDGHWKURXJKRXWWKLV
SURFHVV´`

:KHUHFDQ,OHDUQPRUH"
)RUPRUHLQIRUPDWLRQFDOO
:DWHU8WLOLW\&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
+HDOWK'HSDUWPHQW&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
3OHDVHVKDUHWKLVLQIRUPDWLRQZLWKRWKHUSHRSOHZKRGULQNWKLVZDWHUHVSHFLDOO\WKRVHZKRPD\QRWKDYH
UHFHLYHGWKLVQRWLFHGLUHFWO\ IRUH[DPSOHSHRSOHLQDSDUWPHQWVQXUVLQJKRPHVVFKRROVDQGEXVLQHVVHV 
<RXFDQGRWKLVE\SRVWLQJWKLVQRWLFHLQDSXEOLFSODFHRUGLVWULEXWLQJFRSLHVE\KDQGRUPDLO

7KLVLVEHLQJVHQWE\>8WLOLW\1DPH@
6WDWH:DWHU6\VWHP,'>8WLOLW\,'@'DWH'LVWULEXWHG>LQVHUWGDWH@
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3XEOLF1RWLFH,PSRUWDQW,QIRUPDWLRQ$ERXW<RXU'ULQNLQJ:DWHU

7HVWV6KRZ3HUFKORUDWHLQ>8WLOLW\1DPH@:DWHU
7KH>8WLOLW\1DPH@URXWLQHO\WHVWVWKHZDWHUVXSSO\IRUKDUPIXOFRQWDPLQDQWV2Q>GDWH
WLPHDQGSODFH@SHUFKORUDWHZDVIRXQGLQWKH>ORFDWLRQWHVWHG@7+,6,6127$1
(0(5*(1&<

:KDWVKRXOG,GR"
x <RX'2127QHHGWRERLO\RXUZDWHURUXVHDQRWKHUZDWHUVXSSO\,I\RXKDYHVSHFL¿FKHDOWK
FRQFHUQVFRQVXOW\RXUKHDOWKFDUHSURYLGHU
x 3UHJQDQWZRPHQ\RXQJFKLOGUHQDQGLQGLYLGXDOVZLWKWK\URLGFRQGLWLRQVPD\EHDWDKLJKHU
ULVNDQGVKRXOGVHHNDGYLFHIURPWKHLUKHDOWKFDUHSURYLGHUVDERXWGULQNLQJWKHZDWHU
x <RXFDQJHWPRUHLQIRUPDWLRQRQSHUFKORUDWHE\FDOOLQJ>8WLOLW\1DPH@DW>WHOHSKRQHQXPEHU@RU
WKH86(3$6DIH'ULQNLQJ:DWHU+RWOLQHDW

:KDWGRHVWKLVPHDQ"
3HUFKORUDWH SHUNKORUH\W LVPDGHXSRIFKORULQHDQGR[\JHQDQGFDQEHIRXQGLQDZLGHYDULHW\RI
PDQPDGHSURGXFWVRURFFXUQDWXUDOO\0DQPDGHSHUFKORUDWHKDVEHHQXVHGWRSURGXFHURDGÀDUHV¿UHZRUNV
IHUWLOL]HUVDQGURFNHWIXHOV
3HUFKORUDWHLVQRWFRQVLGHUHGKDUPIXOLQVPDOODPRXQWVEXWH[SRVXUHRYHUDORQJSHULRGPD\KDUPWKHWK\URLG
JODQG,WPD\FDXVHSUREOHPVLQSUHJQDQWZRPHQDQGLQGLYLGXDOVZLWKH[LVWLQJWK\URLGFRQGLWLRQV
:KDWLVEHLQJGRQH"
^1RWHWR:DWHU6XSSOLHU7KLVVHFWLRQZRXOGEHWDLORUHGWRWKHVSHFL¿FVWHSV\RXWDNHVXFKDV³7KH
>8WLOLW\1DPH@KDVLQFUHDVHGWHVWLQJRISHUFKORUDWHDQGLVZRUNLQJZLWK>QDPHRIKHDOWKDJHQF\@
DQG>QDPHRIHQYLURQPHQWDODJHQF\@WR¿QGWKHVRXUFHRIWKHSHUFKORUDWHDQGHOLPLQDWHRUUHGXFH
WKHOHYHOVIRXQGLQWKHGULQNLQJZDWHU´$OWHUQDWLYHODQJXDJH³7KH>8WLOLW\1DPH@KDVVKXWGRZQ
:HOO>QXPEHU@LQ>JHRJUDSKLFDUHD@ZKLFKDSSHDUVWRKDYHEHHQWKHSULPDU\VRXUFHRISHUFKORUDWH
LQWKHGULQNLQJZDWHU:HOO>QXPEHU@ZLOOQRWEHWXUQHGEDFNRQXQWLOSHUFKORUDWHOHYHOVKDYHEHHQ
HOLPLQDWHGRUUHGXFHG`

:KHUHFDQ,OHDUQPRUH"
)RUPRUHLQIRUPDWLRQFDOO
:DWHU8WLOLW\&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
+HDOWK'HSDUWPHQW&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
3OHDVHVKDUHWKLVLQIRUPDWLRQZLWKDOORWKHUSHRSOHZKRGULQNWKLVZDWHUHVSHFLDOO\WKRVHZKRPD\QRWKDYH
UHFHLYHGWKLVQRWLFHGLUHFWO\ IRUH[DPSOHSHRSOHLQDSDUWPHQWVQXUVLQJKRPHVVFKRROVDQGEXVLQHVVHV <RX
FDQGRWKLVE\SRVWLQJWKLVQRWLFHLQDSXEOLFSODFHRUGLVWULEXWLQJFRSLHVE\KDQGRUPDLO
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3XEOLF1RWL¿FDWLRQ,PSRUWDQW,QIRUPDWLRQ$ERXW<RXU'ULQNLQJ:DWHU
7HVWV6KRZ3KDUPDFHXWLFDO&KHPLFDOVLQ>8WLOLW\1DPH@:DWHU
>8WLOLW\1DPH@UHJXODUO\WHVWVIRUFKHPLFDOVLQLWVGULQNLQJZDWHUVXSSO\LQFOXGLQJPDQ\
SUHVFULSWLRQGUXJVDQGRYHUWKHFRXQWHUPHGLFLQHV2Q>GDWHWHVWHG@VDPSOHVWHVWHGDW>OHYHORI
FKHPLFDOVGHWHFWHG@SDUWVSHUELOOLRQ SSE 7KHUHDUHQRVWDQGDUGVIRUVDIHOHYHOVRISKDUPDFHXWLFDOV
7+,6,6127$1(0(5*(1&<

:KDWVKRXOG,GR"
x 1RWKLQJDWWKLVWLPH7ROHDUQUHVXOWVIURPWKHPRQLWRULQJFDOO>XWLOLW\SKRQH
QXPEHU@
x ,QIRUPDWLRQDERXWGULQNLQJZDWHUVDIHW\LVDYDLODEOHWKURXJKWKH86(3$¶V6DIH
'ULQNLQJ:DWHU+RWOLQHDW

:KDWGRHVWKLVPHDQ"
3KDUPDFHXWLFDOV DUH SUHVFULSWLRQ DQG YHWHULQDU\ PHGLFLQHV DQG RYHUWKHFRXQWHU GUXJV VXFK DV DQWLELRWLFV
DQWLGHSUHVVDQWV FDIIHLQH KRUPRQHV QLFRWLQH SDLQNLOOHUV DQG VWHURLGV 'ULQNLQJ ZDWHU SURIHVVLRQDOV DUH
VWXG\LQJWKHULVNWRKXPDQKHDOWKDQGZRUNLQJWR¿QGVROXWLRQVWRFKDOOHQJHVFRQQHFWHGWRSKDUPDFHXWLFDOV

+RZZLOOLWDIIHFWPH"
7KLVLV127DQHPHUJHQF\VLWXDWLRQDQGWKHUHLV12LPPHGLDWHKHDOWKULVN+RZHYHUVRPHFKHPLFDOVLQ
SKDUPDFHXWLFDOVFDQKDUPZLOGOLIHELUGVDQG¿VK7RSURWHFWWKHHQYLURQPHQWOHDUQKRZWRSURSHUO\GLVSRVH
RIXQXVHGRUH[SLUHGPHGLFDWLRQVE\FDOOLQJ>XWLOLW\QDPH@RUDVN\RXUSKDUPDFLVW

:KHUHFDQ,OHDUQPRUH"
)RUPRUHLQIRUPDWLRQFDOO
:DWHU8WLOLW\&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
+HDOWK'HSDUWPHQW&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
3OHDVHVKDUHWKLVLQIRUPDWLRQZLWKRWKHUSHRSOHZKRGULQNWKLVZDWHUHVSHFLDOO\WKRVHZKRPD\QRWKDYH
UHFHLYHGWKLVQRWLFHGLUHFWO\ IRUH[DPSOHSHRSOHLQDSDUWPHQWVQXUVLQJKRPHVVFKRROVDQGEXVLQHVVHV <RX
FDQGRWKLVE\SRVWLQJWKLVQRWLFHLQDSXEOLFSODFHRUGLVWULEXWLQJFRSLHVE\KDQGRUPDLO

7KLVLVEHLQJVHQWE\>8WLOLW\1DPH@
6WDWH:DWHU6\VWHP,'>8WLOLW\,'@'DWH'LVWULEXWHG>LQVHUWGDWH@
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3XEOLF1RWL¿FDWLRQ,PSRUWDQW,QIRUPDWLRQ$ERXW<RXU'ULQNLQJ:DWHU
7HVWV6KRZ7ULKDORPHWKDQHV 7+0V LQ>8WLOLW\1DPH@:DWHU
>8WLOLW\1DPH@UHJXODUO\WHVWVIRUWULKDORPHWKDQHVLQLWVZDWHUVXSSO\2Q>GDWHRIYLRODWLRQ@
VDPSOHVWHVWHGDW>ORFDWLRQWHVWHG@PHDVXUHG>DPRXQW@SDUWVSHUELOOLRQ SSE 7KLVFRPELQHGZLWK
VDPSOHVIURPWKHSUHYLRXVQLQHPRQWKVLVLQH[FHVVRIWKH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\¶V
86(3$ PD[LPXPFRQWDPLQDQWOHYHO 0&/ RISSEDVDQDQQXDODYHUDJHIRU7+0V7+,6,6
127$1(0(5*(1&<

+RZZLOOLWDIIHFWPH"
x 7KHUHLV12LPPHGLDWHKHDOWKULVNWRWKHJHQHUDOSXEOLF
x 3UHJQDQWZRPHQVKRXOGFRQVXOWWKHLUKHDOWKFDUHSURYLGHU+LJKOHYHOVRI7+0VPD\KDYHDQ
HIIHFWRQSUHJQDQF\
x /RQJWHUPH[SRVXUHWRKLJKOHYHOVRI7+0VPD\EHDVVRFLDWHGZLWKFDQFHUSDUWLFXODUO\EODGGHU
FDQFHU

:KDWGRHVWKLVPHDQ"
7+0V WULKDOXKPHWKjQ] DUHE\SURGXFWVFUHDWHGZKHQFKORULQHZKLFKLVDGGHGWRFOHDQWKHZDWHUDQGWR
JHWULGRIKDUPIXOEDFWHULDDQGYLUXVHVPL[HVZLWKQDWXUDOPDWHULDOLQWKHZDWHU'ULQNLQJZDWHUSURIHVVLRQDOV
WU\WR¿QGWKHEHVWZD\VWRWUHDWGULQNLQJZDWHUVXSSOLHVWRGHFUHDVHWKHIRUPDWLRQRI7+0V
6RPHSHRSOHZKRGULQNZDWHUFRQWDLQLQJWULKDORPHWKDQHVLQH[FHVVRIWKH0&/RYHUPDQ\\HDUVPD\
H[SHULHQFHSUREOHPVZLWKWKHLUOLYHUNLGQH\VRUFHQWUDOQHUYRXVV\VWHPDQGPD\KDYHDQLQFUHDVHGFKDQFH
RIJHWWLQJFDQFHUSDUWLFXODUO\EODGGHUFDQFHU

:KDWLVEHLQJGRQH"
>8WLOLW\1DPH@LVZRUNLQJWRGHWHUPLQHWKHVRXUFHRIWKHFRQWDPLQDWLRQ7+0OHYHOVDUHH[SHFWHGWRUHWXUQWRD
VDIHDPRXQWE\>DQWLFLSDWHGGDWHRIFRQWDPLQDWLRQUHVROXWLRQ@
^1RWHWR:DWHU6XSSOLHU6SHFL¿FDFWLRQVZLOOEHWDLORUHGWRWKHVSHFL¿FHYHQWVXFKDV³>8WLOLW\1DPH@KDVVWDUWHG
WRFKDQJHWKHGLVLQIHFWLRQSURFHVVIURPFKORULQDWLRQ FKORULQH WRFKORUDPLQDWLRQ FKORUDPLQHV 7KLVZLOOUHGXFH
WKHOHYHOVRI7+0VLQWKHGULQNLQJZDWHUZKLOHPDLQWDLQLQJWKHEDFWHULRORJLFDOVDIHW\RIWKHZDWHU7KLVFKDQJH
ZLOOEHLQSODFHE\>GDWH@)XUWKHUDQQRXQFHPHQWVDERXWWKLVFKDQJHZLOOEHPDGHWKURXJKRXWWKLVSURFHVV´`

:KHUHFDQ,OHDUQPRUH"
)RUPRUHLQIRUPDWLRQFDOO
:DWHU8WLOLW\&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
+HDOWK'HSDUWPHQW&RQWDFW>1DPHWLWOHSKRQHHPDLODGGUHVV@
3OHDVHVKDUHWKLVLQIRUPDWLRQZLWKRWKHUSHRSOHZKRGULQNWKLVZDWHUHVSHFLDOO\WKRVHZKRPD\QRWKDYH
UHFHLYHGWKLVQRWLFHGLUHFWO\ IRUH[DPSOHSHRSOHLQDSDUWPHQWVQXUVLQJKRPHVVFKRROVDQGEXVLQHVVHV <RX
FDQGRWKLVE\SRVWLQJWKLVQRWLFHLQDSXEOLFSODFHRUGLVWULEXWLQJFRSLHVE\KDQGRUPDLO

7KLVLVEHLQJVHQWE\>8WLOLW\1DPH@
6WDWH:DWHU6\VWHP,'>8WLOLW\,'@'DWH'LVWULEXWHG>LQVHUWGDWH@
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+DUPIXO$OJDH)RXQGLQ>8WLOLW\1DPH@'ULQNLQJ:DWHU6XSSO\


>&,7<67$7(@±:DWHUVDPSOHVWDNHQ>'DWH@IURP>/RFDWLRQRIWHVWLQJ@

UHYHDOHGKLJKOHYHOVRIWR[LQVSURGXFHGE\DKDUPIXODOJDHEORRPVDLG>)LUVW1DPH
/DVW1DPH7LWOH1DPHRI8WLOLW\@


³:HDUHLVVXLQJWKLVDGYLVRU\WROHWSHRSOHNQRZZKDWLVLQWKHLUZDWHU´

>/DVW1DPH@VDLG


$OJDHDUHPLFURVFRSLFSODQWVWKDWDUHFUHDWHGQDWXUDOO\LQZDWHUDQGIRUP

WKHEDVHRIWKHDTXDWLFIRRGFKDLQ0RVWDOJDHDUHQRWKDUPIXOEXWDIHZFDQEH
WUDQVIHUUHGWKURXJKWKHIRRGFKDLQDQGKDUP¿VKELUGVDQGKXPDQV


7KHVHKDUPIXODOJDHEORRPVFDQDSSHDUEOXHJUHHQEURZQRUUHGDQG

VPHOOOLNHIUHVKFXWJUDVV7KH\IRUPLQZDUPVORZPRYLQJZDWHUVWKDWDUHULFKLQ
QXWULHQWVVXFKDVIHUWLOL]HUUXQRIIDQGVHSWLFWDQNRYHUÀRZV


'ULQNLQJZDWHUPD\KDYHDPXVW\VPHOORUWDVWHLIWKHWR[LQVIRUPLQD

GULQNLQJZDWHUVRXUFHVXFKDVDODNHRUUHVHUYRLU7KHZDWHULWVHOIPD\KDYHDEOXH
RUJUHHQWLQW


7KH>8WLOLW\1DPH@LVZRUNLQJWR¿QGWKHVRXUFHRIWKHFRQWDPLQDWLRQDQG

FRQWDLQDQ\GULQNLQJZDWHUVLWHVWKDWPD\KDYHEHHQFRPSURPLVHGE\WKHDOJDO
WR[LQV
PRUH
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³:HDUHFRPPLWWHGWRHQVXULQJWKHVDIHW\DQGTXDOLW\RIWKHZDWHUZHSURYLGH

WRRXUFXVWRPHUV:HDUHZRUNLQJWRUHVROYHWKHLVVXHZLWKLQ>WLPHIUDPH@´VDLG
>/DVW1DPH@³:HZLOOFRPPXQLFDWHZLWKFXVWRPHUVWKURXJKRXU:HEVLWH>:HEVLWH
DGGUHVV@DQGWKURXJKSULQWDQGEURDGFDVWPHGLDZKHQWKHDOJDOWR[LQVKDYHEHHQ
UHPRYHGIURP>VLWHWHVWHG@´


$OJDOWR[LQVFDQEHDEVRUEHGLQWRWKHVNLQLQKDOHGWKURXJKZDWHUSDUWLFOHV

DQGVZDOORZHGWKURXJKFRQWDPLQDWHGZDWHURUVRLO(DFKPHWKRGRIH[SRVXUHFDQ
FDXVHYDU\LQJV\PSWRPV$YRLGGULQNLQJXQWUHDWHGZDWHUQHDUFRQWDPLQDWHGDUHDV
HDWLQJ¿VKWKDWPD\KDYHEHHQH[SRVHGWRWKHKDUPIXODOJDOEORRPDQGSDUWLFLSDWLQJ
LQUHFUHDWLRQDOZDWHUDFWLYLWLHVXQWLOIXUWKHUQRWLFH$OVRDYRLGXVLQJRUGULQNLQJZDWHU
WKDWLVGLVFRORUHGRUKDVDQXQXVXDOVPHOODQGUHSRUWLWWR>8WLOLW\1DPH@


³3OHDVHUHSRUWDQ\XQXVXDOVPHOOLQJRUGLVFRORUHGZDWHUWRXVDWWKHFRQWDFW

QXPEHUEHORZ,I\RXKDYHFRQFHUQVDERXWSRVVLEOHH[SRVXUHWRDOJDOWR[LQVSOHDVH
FRQWDFW\RXUKHDOWKFDUHSURYLGHULPPHGLDWHO\´>/DVWQDPH@VDLG


)RUPRUHLQIRUPDWLRQFRQWDFW>)LUVW1DPH/DVW1DPH7LWOH@DW>8WLOLW\1DPH@

>SKRQHQXPEHU@RU>HPDLODGGUHVV@RUE\PDLODW>VWUHHWDGGUHVVFLW\VWDWH]LS@
+HDOWKTXHVWLRQVDERXWDOJDOWR[LQVVKRXOGEHGLUHFWHGWR>DSSURSULDWHORFDOSXEOLF
KHDOWKHQWLW\@DW>SKRQHQXPEHU@RU>HPDLODGGUHVV@RUWKHVWDWHGHSDUWPHQWRI
>QDPHRIDSSURSULDWHVWDWHKHDOWKDJHQF\@DW>SKRQHQXPEHU@
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'ULQNLQJ:DWHU&RQWDPLQDWHGZLWK$QWKUD[²'R1RW8VH


>&,7<67$7(@±'ULQNLQJZDWHUVDPSOHVWDNHQ>'DWH@IURP>/RFDWLRQRIWHVWLQJ@

UHYHDOHGVSRUHVRIWKHEDFWHULD%DFLOOXVDQWKUDFLV EXKVLOXKVDQWKUH\VLV ±WKH
EDFWHULDWKDWFDXVHVDQWKUD[VDLG>)LUVW1DPH/DVW1DPH7LWOH8WLOLW\1DPH@
³7KLVLVDQHPHUJHQF\EXWLWLVH[WUHPHO\LPSRUWDQWWRUHPDLQFDOP´
>/DVW1DPH@HPSKDVL]HG³:HDUHZDUQLQJRXUFXVWRPHUVQRWWRGULQNVKRZHUERLO
RUXVHWDSZDWHUIRUDQ\SXUSRVH8VHDOWHUQDWLYHZDWHUVRXUFHVLPPHGLDWHO\:HDUH
ZRUNLQJWRUHWXUQGULQNLQJZDWHUVHUYLFHWRQRUPDODVVRRQDVSRVVLEOH´
>1RWHWRXWLOLW\3URYLGHLQIRUPDWLRQKHUHLIDYDLODEOHDERXWGLVWULEXWLRQRI
ERWWOHGZDWHULQFOXGLQJWLPHGDWHDGGUHVVDQGTXDQWLW\OLPLW@
7KHUHDUHQRVDIHOHYHOVRI%DFLOOXVDQWKUDFLV,WLVDGDQJHUWRHYHU\RQH
>/DVW1DPH@VDLG
$OWHUQDWLYHZDWHUVRXUFHVVKRXOGEHXVHGIRUGULQNLQJPDNLQJLFHEUXVKLQJ
WHHWKSHUVRQDOK\JLHQHZDVKLQJGLVKHVDQGIRRGSUHSDUDWLRQXQWLOIXUWKHUQRWLFH
%RLOLQJZDWHUZLOOQRWUHPRYHDQWKUD[LWFDQEHVSUHDGWKURXJKVWHDPYDSRU$YRLG
VKRZHULQJDQGEDWKLQJZLWKWDSZDWHU>/DVW1DPH@VDLG
%DFLOOXVDQWKUDFLVLVDVSRUHIRUPLQJEDFWHULXPWKDWLVUHVLVWDQWWRVWDQGDUG
ZDWHUGLVLQIHFWLRQPHWKRGVH[WUHPHKRWRUFROGDQGFDQVXUYLYHIRU\HDUVLQZDWHU
DQGGHFDGHVLQVRLO,WFDXVHVWKHKLJKO\LQIHFWLRXVGLVHDVHNQRZQDVDQWKUD[
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>8WLOLW\1DPH@LVZRUNLQJZLWKDXWKRULWLHVWRGHWHUPLQHWKHVRXUFHRIWKHFRQWDPLQDWLRQDQG
ZD\VWRSUHYHQWIXWXUHFRQWDPLQDWLRQ>1RWHWRXWLOLW\:KHWKHUWHUURULVPLVVXVSHFWHGRUQRW
LQFOXGHDVWDWHPHQWIURPWKH(PHUJHQF\3UHSDUHGQHVV+RPHODQG6HFXULW\VSRNHVSHUVRQ@
³:HDUHFRPPLWWHGWRHQVXULQJWKHVDIHW\DQGTXDOLW\RIWKHZDWHUZHSURYLGHWR
RXUFXVWRPHUV:HDUHZRUNLQJWRUHVROYHWKHLVVXHZLWKLQ>WLPHIUDPH@´VDLG>/DVW1DPH@
³:KHQWKH%DFLOOXVDQWKUDFLVOHYHOVDUHUHVROYHGZHZLOOFRPPXQLFDWHZLWKFXVWRPHUV
WKURXJKRXU:HEVLWH>:HEVLWHDGGUHVV@DQGWKURXJKSULQWDQGEURDGFDVWPHGLD´


$QWKUD[LVQRWFRQWDJLRXVLWGRHVQRWVSUHDGIURPSHUVRQWRSHUVRQ%DFLOOXV

DQWKUDFLVFDQEHVSUHDGWKURXJKDEVRUSWLRQE\WKHVNLQLQKDODWLRQRIFRQWDPLQDWHGZDWHU
DQGFRQVXPLQJFRQWDPLQDWHGZDWHURUVRLO(DFKPHWKRGRIH[SRVXUHFDQFDXVHYDU\LQJ
V\PSWRPV3HRSOHZKREHOLHYHWKH\KDYHEHHQH[SRVHGWR%DFLOOXVDQWKUDFLVVKRXOG
FRQWDFWWKHLUSK\VLFLDQLPPHGLDWHO\


)RUPRUHLQIRUPDWLRQFRQWDFW>)LUVW1DPH/DVW1DPH7LWOH@DW>8WLOLW\1DPH@>SKRQH

QXPEHU@RU>HPDLODGGUHVV@RUE\PDLODW>VWUHHWDGGUHVVFLW\VWDWH]LS@


+HDOWKTXHVWLRQVDERXW%DFLOOXVDQWKUDFLVDQGRUDQWKUD[VKRXOGEHGLUHFWHGWR

>DSSURSULDWHORFDOSXEOLFKHDOWKHQWLW\@DW>SKRQHQXPEHU@RU>HPDLODGGUHVV@RUWKHVWDWH
GHSDUWPHQWRI>1DPHRIDSSURSULDWHVWDWHKHDOWKDJHQF\@DW>SKRQHQXPEHU@
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+LJK/HYHOVRI$WUD]LQH'HWHFWHGLQ7RZQ¶V'ULQNLQJ:DWHU


>&,7<67$7(@±'ULQNLQJZDWHUVDPSOHVWDNHQ>'DWH@IURP>/RFDWLRQRIWHVWLQJ@

VKRZHGKLJKOHYHOVRIWKHFKHPLFDODWUD]LQH DWUXK]HHQ VDLG>)LUVW1DPH/DVW1DPH
7LWOH8WLOLW\1DPH@
³:HDUHLVVXLQJDQRWLFHWROHWSHRSOHNQRZZKDWLVLQWKHLUZDWHU:HZLOOFRQWLQXHWR
FRPPXQLFDWHZLWKWKHSXEOLFDVPRUHLQIRUPDWLRQLVJDWKHUHG´>/DVWQDPH@VDLG
$WUD]LQHLVXVHGWRNLOOZHHGVIRXQGLQFURSVJROIFRXUVHVDQGUHVLGHQWLDOODZQV
,WZDVPRUHZLGHO\XVHGLQWKH8QLWHG6WDWHVLQWKHODWHV,QLWVXVHZDV
VLJQL¿FDQWO\OLPLWHGWRZHHGFRQWUROLQFURSVWROLPLWLWVLPSDFWRQODNHVVWUHDPVULYHUV
DQGJURXQGZDWHU6LQFHWKHXWLOLW\GHWHFWHGDWUD]LQHDWOHYHOVDERYHWKH(QYLURQPHQWDO
3URWHFWLRQ$JHQF\¶VVDIHW\VWDQGDUGVWKHXVHRIDWUD]LQHLVSURKLELWHGLQWKHZDWHUVKHG
XQWLOIXUWKHUQRWLFH>/DVWQDPH@VDLG
³:HDUHFRPPLWWHGWRWKHVDIHW\DQGTXDOLW\RIWKHZDWHUZHSURYLGHWRRXU
FXVWRPHUV:HDUHZRUNLQJWR¿[WKHLVVXHZLWKLQ>WLPHIUDPH@´VDLG>/DVWQDPH@³:KHQ
WKHHOHYDWHGDWUD]LQHOHYHOVDUHUHVROYHGZHZLOOOHWFXVWRPHUVNQRZWKURXJKRXU:HEVLWH
>:HEVLWHDGGUHVV@DQGWKURXJKSULQWDQGEURDGFDVWPHGLD´
>1RWHWRXWLOLW\3URYLGHLQIRUPDWLRQKHUHLIQHFHVVDU\DERXWGLVWULEXWLRQRIERWWOHG
ZDWHULQFOXGLQJWKHWLPHGDWHDGGUHVVDQGTXDQWLW\OLPLW@
$FFRUGLQJWRWKH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\DWUD]LQHLVQRWOLNHO\WR
FDXVHFDQFHULQKXPDQV6RPHSHRSOHZKRGULQNZDWHUZLWKKLJKOHYHOVRIDWUD]LQHRYHUD
PRUH
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VKRUWSHULRGRIWLPHFRXOGKDYHSUREOHPVZLWKWKHLUKHDUWOXQJVNLGQH\VRUDGUHQDOJODQGV
3HRSOHZKRDUHFRQFHUQHGDERXWSRVVLEOHH[SRVXUHWRDWUD]LQHVKRXOGFRQWDFWWKHLUKHDOWK
FDUHSURYLGHU
)RUPRUHLQIRUPDWLRQFRQWDFW>)LUVWQDPH/DVW1DPH7LWOH@DW>8WLOLW\1DPH@>SKRQH
QXPEHU@RU>HPDLODGGUHVV@RUE\PDLODW>VWUHHWDGGUHVVFLW\VWDWH]LS@


+HDOWKTXHVWLRQVDERXWDWUD]LQHVKRXOGEHGLUHFWHGWR>DSSURSULDWHORFDOSXEOLF
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>8WLOLW\1DPH@'HWHFWV&U\SWRVSRULGLXPLQ:DWHU


>&,7<67$7(@±2Q>'DWH@WKHWUHDWPHQWSURYLGHGE\>8WLOLW\1DPH@GLGQRWPHHW

IHGHUDORUVWDWHVWDQGDUGV^1RWHWR:DWHU8WLOLW\%HVSHFL¿FGHVFULEHYLRODWLRQ`DQG
VDPSOHVWDNHQIURP>GULQNLQJZDWHUVRXUFH@VKRZHGSRVLWLYHOHYHOVRI&U\SWRVSRULGLXP NULS
WRHVSRUHLGLXP VDLG>)LUVW1DPH/DVW1DPH7LWOH8WLOLW\1DPH@


6\PSWRPVRIDFU\SWRVSRULGLRVLVLQIHFWLRQPD\LQFOXGHZDWHU\GLDUUKHDFUDPSLQJ

YRPLWLQJDQGDORZJUDGHIHYHU&U\SWRVSRULGLXPFDQLQIHFWDOOSHRSOH<RXQJFKLOGUHQDQG
SUHJQDQWZRPHQDUHDWKLJKHUULVNIRUH[SHULHQFLQJGHK\GUDWLRQUHODWHGWRFU\SWRVSRULGLRVLV
3HRSOHZLWKZHDNHQHGLPPXQHV\VWHPVVKRXOGVHHNPHGLFDODGYLFHDERXWZD\VWRUHGXFH
WKHLUULVNRILOOQHVVGXHWR&U\SWRVSRULGLXPDVWKHLUV\PSWRPVFDQEHPRUHVHYHUHDQGPD\
OHDGWRVHULRXVLOOQHVV
³:HDUHLVVXLQJWKLVDGYLVRU\WROHWSHRSOHNQRZZKDWPLJKWEHLQWKHLUZDWHU:H
ZLOOFRQWLQXHWRFRPPXQLFDWHZLWKWKHSXEOLFDVPRUHLQIRUPDWLRQEHFRPHVDYDLODEOH´>/DVW
1DPH@VDLG
&U\SWRVSRULGLXPLVDSDUDVLWHWKDWFDXVHVDQLQWHVWLQDOLOOQHVVFDOOHGFU\SWRVSRULGLRVLV
,WLVIRXQGLQVRLOIRRGZDWHURUVXUIDFHVWKDWFRPHLQFRQWDFWZLWKLQIHFWHGKXPDQRUDQLPDO
VWRRO>8WLOLW\1DPH@LVZRUNLQJWRFRUUHFWWKHWUHDWPHQWSUREOHPDQGSUHYHQW&U\SWRVSRULGLXP
FRQWDPLQDWLRQRIWUHDWHGGULQNLQJZDWHULQWKHIXWXUH>1RWHWR8WLOLW\3OHDVHGHVFULEHDWWKLV
SRLQWZKDWLVNQRZQDERXWWKHSUREOHPVXFKDVD¿OWHUEUHDNGRZQ@
PRUH
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³:HDUHFRPPLWWHGWRHQVXULQJWKHVDIHW\DQGTXDOLW\RIWKHZDWHUZHSURYLGHWR

RXUFXVWRPHUV:HDUHZRUNLQJWRFRUUHFWWKHLVVXHZLWKLQ>WLPHIUDPH@´VDLG>/DVW1DPH@
³:KHQWKHWUHDWPHQWSUREOHPLVUHVROYHGZHZLOOFRPPXQLFDWHZLWKFXVWRPHUVWKURXJKRXU
:HEVLWH>:HEVLWHDGGUHVV@DQGWKURXJKSULQWDQGEURDGFDVWPHGLD´


)RUPRUHLQIRUPDWLRQFRQWDFW>)LUVW1DPH/DVW1DPH7LWOH@DW>8WLOLW\1DPH@>SKRQH

QXPEHU@RU>HPDLODGGUHVV@RUE\PDLODW>VWUHHWDGGUHVVFLW\VWDWH]LS@


+HDOWKTXHVWLRQVDERXW&U\SWRVSRULGLXPVKRXOGEHGLUHFWHGWR>DSSURSULDWHORFDO

SXEOLFKHDOWKHQWLW\@DW>SKRQHQXPEHU@RU>HPDLODGGUHVV@RUWKHVWDWHGHSDUWPHQWRI
>QDPHRIDSSURSULDWHVWDWHKHDOWKDJHQF\@DW>SKRQHQXPEHU@
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(FROL'HWHFWHGLQ7RZQ¶V'ULQNLQJ:DWHU

%2,/:$7(5%()25(&21680,1*


>&,7<67$7(@±'ULQNLQJZDWHUVDPSOHVWDNHQ>'DWH@IURP>/RFDWLRQRIWHVWLQJ@

UHYHDOHGWKDWWKHZDWHULVFRQWDPLQDWHGDWR[LFVWUDLQRIWKHEDFWHULD(VFKHULFKLDFROL HVK
XKULNHHXKNRKODK\ FRPPRQO\NQRZQDV(FROL7KHWR[LFVWUDLQKDVEHHQLGHQWL¿HGDV
>VWUDLQQDPH@´VDLG>)LUVW1DPH/DVW1DPH7LWOH8WLOLW\1DPH@
³7KHSXEOLFVKRXOGQRWGULQNWKHZDWHUZLWKRXWERLOLQJLW¿UVW´>/DVWQDPH@
HPSKDVL]HG³7KHVHEDFWHULDFDQFDXVHVHYHUHLOOQHVV8QWLOIXUWKHUQRWLFHZDWHUVKRXOG
EHERLOHGIRURQHPLQXWHEHIRUHGULQNLQJPDNLQJLFHEUXVKLQJWHHWKZDVKLQJGLVKHVDQG
SUHSDULQJIRRG´


7R[LFVWUDLQVRI(FROLVXFKDV>QDPHRILGHQWL¿HGVWUDLQ@DUHW\SLFDOO\IRXQGLQWKH

IHFHVRILQIHFWHGKXPDQVRUDQLPDOV7KHEDFWHULDLQWKHVHZDVWHVFDQFDXVHVHULRXV
LOOQHVV7KH\PD\SRVHDVSHFLDOKHDOWKULVNIRULQIDQWV\RXQJFKLOGUHQDQGVRPHHOGHUO\
SHRSOH6\PSWRPVLQFOXGHGLDUUKHDDQGQDXVHD$Q\RQHZKRH[SHULHQFHVVXGGHQEORRG\
GLDUUKHDVKRXOGVHHNPHGLFDODWWHQWLRQDQGGLVFXVVZLWKDPHGLFDOSURYLGHUWKHQHHGWR
KDYHDVWRROWHVWIRU(FROL


³:HDUHFRPPLWWHGWRHQVXULQJWKHVDIHW\DQGTXDOLW\RIWKHZDWHUZHSURYLGHWRRXU

FXVWRPHUV:HDUHZRUNLQJWRGHWHUPLQHWKHVRXUFHDQGUHVROYHWKHLVVXHXVLQJ
>PHWKRGRIUHPRYDO@ZLWKLQ>WLPHIUDPH@´VDLG>/DVW1DPH@³7KHSXEOLFZLOOEHQRWL¿HGZKHQ
WKHERLOZDWHURUGHUKDVEHHQOLIWHG´
PRUH
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)RUPRUHLQIRUPDWLRQFRQWDFW>)LUVW1DPH/DVW1DPH7LWOH@DW>8WLOLW\1DPH@>SKRQH
QXPEHU@RU>HPDLODGGUHVV@RUE\PDLODW>VWUHHWDGGUHVVFLW\VWDWH]LS@


+HDOWKTXHVWLRQVDERXW(FROLVKRXOGEHGLUHFWHGWR>DSSURSULDWHORFDOSXEOLF

KHDOWKHQWLW\@DW>SKRQHQXPEHU@RU>HPDLODGGUHVV@RUWKHVWDWHGHSDUWPHQWRI>QDPHRI
DSSURSULDWHVWDWHKHDOWKDJHQF\@DW>SKRQHQXPEHU@
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>8WLOLW\1DPH@$GGUHVVHV&RQFHUQV
$ERXW>&KHPLFDO@LQ/RFDO'ULQNLQJ:DWHU


>&,7<67$7(@±6DPSOHVFROOHFWHGE\WKH>8WLOLW\1DPH@UHFHQWO\VKRZHGWKH

SUHVHQFHRI>FKHPLFDO@DFKHPLFDOWKDWDWKLJKOHYHOVLVVXVSHFWHGRILQWHUIHULQJZLWKWKH
SURGXFWLRQDQGDFWLRQRIKRUPRQHVLQWKHKXPDQERG\VDLG>)LUVW1DPH/DVW1DPH7LWOH@
VSRNHVSHUVRQIRUWKHXWLOLW\


7HVWVFRQGXFWHG>'DWH@IURP>/RFDWLRQRIWHVWLQJ@VKRZHGWKHSUHVHQFHRI>QDPH

RIHQGRFULQHGLVUXSWLQJFKHPLFDO@:KLOHQRGULQNLQJZDWHUVWDQGDUGVKDYHEHHQVHWE\
WKH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ IRU>FKHPLFDO@WKH>8WLOLW\1DPH@KDV
VWDUWHGDVDPSOLQJSURJUDPWRLGHQWLI\DOOSRVVLEOHFRQWDPLQDQWVLQLWVZDWHUVRXUFHVWR
DVVXUHWKDWLWVFRQVXPHUVUHFHLYHWKHKLJKHVWZDWHUTXDOLW\SRVVLEOH


³:HDUHLVVXLQJDQDGYLVRU\WROHWSHRSOHNQRZZKDWLVLQWKHLUZDWHU,IFRQFHUQHG

DERXWSRVVLEOHH[SRVXUHWR>FKHPLFDO@SHRSOHZLWKVHYHUHO\FRPSURPLVHGLPPXQH
V\VWHPVHOGHUO\SHRSOHSUHJQDQWZRPHQRUSDUHQWVRILQIDQWVPD\ZDQWWRVHHNDGYLFH
IURPWKHLUKHDOWKFDUHSURYLGHUV´>/DVW1DPH@VDLG


>8WLOLW\1DPH@LVZRUNLQJZLWKDXWKRULWLHVWRGHWHUPLQHWKHVRXUFHRIWKH

FRQWDPLQDWLRQDQGZD\VWRSUHYHQWIXWXUHFRQWDPLQDWLRQ

PRUH
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³2XUPRVWLPSRUWDQWSULRULW\LVWKHKHDOWKRIRXUFRPPXQLW\:HDUHZRUNLQJWR

LGHQWLI\SRVVLEOHSUREOHPVDQGUHVROYHWKHPEHIRUHWKH\DIIHFWRXUFXVWRPHUV´VDLG
>/DVWQDPH@³:HZLOOFRQWLQXHWRFRPPXQLFDWHZLWKSHRSOHWKURXJKSULQWDQGEURDGFDVW
PHGLDDQGRQRXU:HEVLWH´


7KHFKHPLFDO>QDPHRIHQGRFULQHGLVUXSWLQJFKHPLFDO@LVQRWUHJXODWHGE\WKH

86(3$DQGLVFRPPRQO\XVHGDV>LGHQWLI\XVHHJDVDSHVWLFLGHRULQWKHPDQXIDFWXUH
RILQGXVWULDOFKHPLFDOV@:KLOHOLWWOHLVNQRZQDERXWSRWHQWLDOKHDOWKHIIHFWVIURPGULQNLQJ
ZDWHUZLWKORZOHYHOVRI>FKHPLFDO@\RXPD\ZLVKWRFRQVXOWWKH86(3$:HEVLWHKWWS
ZZZHSDJRYVDIHZDWHUFRQWDPLQDQWVLQGH[KWPOIRUDGGLWLRQDOLQIRUPDWLRQ


>1DPHRIHQGRFULQHGLVUXSWLQJFKHPLFDO@LVFRQVLGHUHGDQHQGRFULQHGLVUXSWRU

EHFDXVHLWPD\LQWHUIHUHZLWKWKHJODQGVWKDWVHFUHWHKRUPRQHVWKDWWUDYHOWKURXJKWKH
EORRGVWUHDPWRPDQ\GLIIHUHQWSDUWVRIWKHERG\7KHVHKRUPRQHVUHJXODWHJURZWKDQG
GHYHORSPHQWUHSURGXFWLRQEHKDYLRUUHDFWLRQVWRVWUHVVPHWDEROLVPDQGRWKHUERGLO\
IXQFWLRQV


)RUPRUHLQIRUPDWLRQFRQWDFW>)LUVW1DPH/DVW1DPH7LWOH@DW>8WLOLW\1DPH@

>SKRQHQXPEHU@RU>HPDLODGGUHVV@RUE\PDLODW>VWUHHWDGGUHVVFLW\VWDWH]LS@


+HDOWKTXHVWLRQVDERXWWKLVFKHPLFDOVKRXOGEHGLUHFWHGWR>DSSURSULDWHORFDO

SXEOLFKHDOWKHQWLW\@DW>SKRQHQXPEHU@RU>HPDLODGGUHVV@RUWKHVWDWHGHSDUWPHQWRI
>QDPHRIDSSURSULDWHVWDWHKHDOWKDJHQF\@DW>SKRQHQXPEHU@
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/HDG/HYHOV([FHHG)HGHUDO5HTXLUHPHQWV


>&,7<67$7(@±'ULQNLQJZDWHUVDPSOHVWDNHQ>'DWH@IURP>/RFDWLRQRIWHVWLQJ@

VKRZHGOHDGOHYHOVDERYHIHGHUDOVWDQGDUGVVDLG>)LUVW1DPH/DVW1DPH7LWOH8WLOLW\
1DPH@
³:HDUHLVVXLQJDQDGYLVRU\WROHWSHRSOHNQRZZKDWLVLQWKHLUZDWHU3DUHQWVVKRXOG
WDNHH[WUDSUHFDXWLRQVEHFDXVHOHDGH[SRVXUHFDQFDXVHKHDOWKSUREOHPVLQLQIDQWVDQG
VPDOOFKLOGUHQ:HUHFRPPHQGÀXVKLQJ\RXUZDWHUV\VWHPE\UXQQLQJWKHZDWHURQFROGIRU
RQHWRWZRPLQXWHV>,IDORQJHUWLPHLVUHTXLUHGLQGLFDWHKHUH@DIWHULWKDVEHHQVLWWLQJLQWKH
SLSHVIRUPRUHWKDQVL[KRXUV´>/DVW1DPH@VDLG
'RQRWERLOWKHZDWHU%RLOLQJGRHVQRWUHPRYHOHDGDQGFDQHYHQFRQFHQWUDWHLWV
OHYHOVLQWKHZDWHU>/DVW1DPH@VDLG
/HDGLVDPHWDOWKDWLVIRXQGLQQDWXUHDQGXVHGLQWKHSURGXFWLRQRISOXPELQJSLSHV
DQG¿[WXUHV,WHQWHUVWKHZDWHUWKURXJKDSURFHVVNQRZQDVFRUURVLRQZKLFKFDXVHVWKH
OHDGIURPSOXPELQJPDWHULDOVWRZHDUDZD\DQGVHHSLQWRWKHZDWHU
³:HDUHFRPPLWWHGWRWKHVDIHW\DQGTXDOLW\RIWKHZDWHUZHSURYLGHWRRXU
FXVWRPHUV:HDUHZRUNLQJWRFRUUHFWWKHLVVXHZLWKLQ>WLPHIUDPH@´VDLG>/DVW1DPH@
³:KHQWKHSUREOHPLVUHVROYHGZHZLOOFRPPXQLFDWHZLWKFXVWRPHUVWKURXJKRXU:HEVLWH
>:HEVLWHDGGUHVV@DQGWKURXJKSULQWDQGEURDGFDVWPHGLD´
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/HDGFDQFDXVHVHULRXVKHDOWKSUREOHPVLIWRRPXFKHQWHUV\RXUERG\IURPGULQNLQJ

ZDWHURURWKHUVRXUFHV,WFDQFDXVHGDPDJHWRWKHEUDLQDQGNLGQH\VDQGFDQLQWHUIHUH
ZLWKWKHSURGXFWLRQRIUHGEORRGFHOOVWKDWFDUU\R[\JHQWRDOOSDUWVRI\RXUERG\7KH
JUHDWHVWULVNRIOHDGH[SRVXUHLVWRLQIDQWV\RXQJFKLOGUHQDQGSUHJQDQWZRPHQ6FLHQWLVWV
KDYHOLQNHGWKHHIIHFWVRIOHDGRQWKHEUDLQZLWKORZHUHG,4LQFKLOGUHQ$GXOWVZLWKNLGQH\
SUREOHPVDQGKLJKEORRGSUHVVXUHFDQEHDIIHFWHGE\ORZOHYHOVRIOHDGPRUHWKDQKHDOWK\
DGXOWV/HDGLVVWRUHGLQWKHERQHVDQGLWFDQEHUHOHDVHGODWHULQOLIH'XULQJSUHJQDQF\
WKHFKLOGUHFHLYHVOHDGIURPWKHPRWKHU¶VERQHVZKLFKPD\DIIHFWEUDLQGHYHORSPHQW
3HRSOHZKRDUHFRQFHUQHGDERXWSRVVLEOHH[SRVXUHWROHDGLQWKHLUGULQNLQJZDWHU
VKRXOGFRQWDFWWKHLUKHDOWKFDUHSURYLGHU
)RUPRUHLQIRUPDWLRQFRQWDFW>)LUVW1DPH/DVW1DPH7LWOH@DW>8WLOLW\1DPH@>SKRQH
QXPEHU@RU>HPDLODGGUHVV@RUE\PDLODW>VWUHHWDGGUHVVFLW\VWDWH]LS@


+HDOWKTXHVWLRQVDERXWOHDGVKRXOGEHGLUHFWHGWR>DSSURSULDWHORFDOSXEOLF

KHDOWKHQWLW\@DW>SKRQHQXPEHU@RU>HPDLODGGUHVV@RUWKHVWDWHGHSDUWPHQWRI>QDPHRI
DSSURSULDWHVWDWHKHDOWKDJHQF\@DW>SKRQHQXPEHU@


 Inspectorate. ALL RIGHTS RESERVED.
©2010 Water Research Foundation and Drinking Water

0(',$5(/($6(7(03/$7(

'$7(

)25,00(',$7(5(/($6(
&RQWDFW

>;;;;;;;;;;7LWOH3KRQH(PDLO@

07%('HWHFWHGLQ:DWHU6XSSO\


>&,7<67$7(@±'ULQNLQJZDWHUVDPSOHVWDNHQ>'DWH@IURP>/RFDWLRQRIWHVWLQJ@

VKRZHGPHWK\OWHUWLDU\EXW\OHWKHU 07%( VDLG>)LUVW1DPH/DVW1DPH7LWOH8WLOLW\1DPH@
³:HDUHLVVXLQJDQDGYLVRU\EHFDXVHZHZDQWWROHWSHRSOHNQRZZKDWLVLQWKHLU
ZDWHU7KHZDWHULVVDIHWRGULQNEXWPD\KDYHDEDGWDVWHRURGRU´>/DVW1DPH@VDLG
07%(LVDGGHGWRJDVROLQHWRUHGXFHFDUERQPRQR[LGHDQGR]RQHUHOHDVHGE\
DXWRPRELOHV>8WLOLW\1DPH@LVZRUNLQJWRORFDWHWKHVRXUFHDQGZD\VWRSUHYHQWIXWXUH
07%(FRQWDPLQDWLRQ
³:HDUHFRPPLWWHGWRWKHVDIHW\DQGTXDOLW\RIWKHZDWHUZHSURYLGHWRRXU
FXVWRPHUV:HDUHZRUNLQJWRFRUUHFWWKHLVVXHZLWKLQ>WLPHIUDPH@´VDLG>/DVW1DPH@
³:KHQWKHLVVXHLVUHVROYHGZHZLOOOHWFXVWRPHUVNQRZWKURXJKRXU:HEVLWH>:HEVLWH
DGGUHVV@DQGWKURXJKSULQWDQGEURDGFDVWPHGLD´
$FFRUGLQJWRWKH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\¶V 86(3$ 'ULQNLQJ
:DWHU$GYLVRU\07%(FDQFUHDWHDEDGWDVWHDQGRGRULQZDWHUDWYHU\ORZOHYHOV
&XUUHQWO\WKH86(3$LVUHHYDOXDWLQJWKHKHDOWKULVNVRI07%(WRGHWHUPLQHKHDOWKULVNVDW
ORZOHYHOVRIFRQVXPSWLRQ
3HRSOHZKRKDYHKHDOWKFRQFHUQVDERXWSRVVLEOHH[SRVXUHWR07%(LQWKHLUGULQNLQJ
ZDWHUVKRXOGFRQWDFWWKHLUPHGLFDOSURYLGHU
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)RUPRUHLQIRUPDWLRQFRQWDFW>)LUVW1DPH/DVW1DPH7LWOH@DW>8WLOLW\1DPH@>SKRQH

QXPEHU@RU>HPDLODGGUHVV@RUE\PDLODW>VWUHHWDGGUHVVFLW\VWDWH]LS@


+HDOWKTXHVWLRQVDERXW07%(VKRXOGEHGLUHFWHGWR>DSSURSULDWHORFDOSXEOLF

KHDOWKHQWLW\@DW>SKRQHQXPEHU@RU>HPDLODGGUHVV@RUWKHVWDWHGHSDUWPHQWRI>QDPHRI
DSSURSULDWHVWDWHKHDOWKDJHQF\@DW>SKRQHQXPEHU@
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1'0$'LVFRYHUHGLQ'ULQNLQJ:DWHU6XSSO\


>&,7<67$7(@±:DWHUVDPSOHVWDNHQ>'DWH@IURP>/RFDWLRQRIWHVWLQJ@UHYHDOHGKLJK

OHYHOVRIDFRQWDPLQDQWRIHPHUJLQJFRQFHUQFDOOHG1'0$VDLG>)LUVW1DPH/DVW1DPH
7LWOH8WLOLW\1DPH@
³:HDUHLVVXLQJWKLVQRWLFHWROHWSHRSOHNQRZZKDWLVLQWKHLUZDWHU´>/DVW1DPH@
VDLG7KH>8WLOLW\1DPH@LVZRUNLQJWRFRQWDLQDQ\GULQNLQJZDWHUVLWHVWKDWPD\KDYHEHHQ
FRPSURPLVHGE\1'0$
1'0$ QLWURVRGLPHWK\ODPLQH LVRQHRIDFODVVRIFKHPLFDOVWKDWFDQIRUPGXULQJWKH
ZDWHUWUHDWPHQWSURFHVVZKHQGLVLQIHFWDQWVUHDFWZLWKRUJDQLFPDWHULDOVLQWKHZDWHU7KLV
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³:HDUHFRPPLWWHGWRHQVXULQJWKHVDIHW\DQGTXDOLW\RIWKHZDWHUZHSURYLGH
WRRXUFXVWRPHUV:HDUHZRUNLQJWRUHVROYHWKHLVVXHZLWKLQ>WLPHIUDPH@´VDLG>/DVW
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8WLOLW\1DPH@
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QHUYRXVV\VWHPDQGWKHPHWDEROLVP3UHJQDQWZRPHQ\RXQJFKLOGUHQSHRSOHZLWKWK\URLG
SUREOHPVDQGRWKHUVZKRDUHFRQFHUQHGDERXWSRVVLEOHH[SRVXUHWRSHUFKORUDWHVKRXOGWDON
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>)LUVW1DPH/DVW1DPH7LWOH8WLOLW\1DPH@
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>/DVW1DPHRIVSRNHVSHUVRQ@
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3KDUPDFHXWLFDOFKHPLFDOVWKDWZHUHGHWHFWHGDUH>OLVW@
7KHUHLVQRNQRZQULVNWRWKHSXEOLF¶VKHDOWK7KHSKDUPDFHXWLFDOVZHUHIRXQGLQ
DPRXQWVWKDWPHDVXUHGLQSDUWVSHUELOOLRQ SSE DQGSDUWVSHUWULOOLRQ SSW 2QHSSELVWKH
VDPHDVRQHGURSRIZDWHULQJDOORQV ¿IW\¿YHJDOORQGUXPV RQHSSWLVWKH
VDPHDVRQHGURSRIZDWHULQJDOORQV ¿IW\¿YHJDOORQGUXPV ´VDLG
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NQRZWKURXJKSULQWDQGEURDGFDVWPHGLDDQGRQRXU:HEVLWH>:HEVLWHDGGUHVV@ZKHQ
WHVWVVKRZWKDWWKHOHYHOVRI7+0VDJDLQFRPSO\ZLWK86(3$OLPLWV´
7+0VIRUPGXULQJZDWHUWUHDWPHQWZKHQFKORULQHRURWKHUGLVLQIHFWDQWVFRPELQHZLWK
QDWXUDORUJDQLFRULQRUJDQLFPDWHULDOVIRXQGLQODNHVDQGVWUHDPV'LVLQIHFWDQWVDUHXVHGWR
NLOODYDULHW\RIYLUXVHVDQGEDFWHULDDQGSUHYHQWWKHVSUHDGRIZDWHUERUQHGLVHDVH
>/DVW1DPH@VDLG
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>8WLOLW\1DPH@IRXQG>QDPHRIFRQWDPLQDQW±JLYHSKRQHWLFSURQXQFLDWLRQ@



LQVRXUFHVRIGULQNLQJZDWHU>([SODLQZKDWWKHFRQWDPLQDQWLV



LHDFKHPLFDORUJDQLVPPDQPDGHQDWXUDOHWF @

:+(1

>7LPHDQGGDWH@

:+(5(

>/RFDWLRQZKHUHFRQWDPLQDWLRQZDVIRXQG@

+2:

>([SODLQKRZWKHFRQWDPLQDQWHQWHUHGWKHGULQNLQJZDWHUV\VWHPDQG



KRZLWZDVGHWHFWHG@

:+2

>1DPHRIVSRNHVSHUVRQFRQWDFWLQIRUPDWLRQ@

%$&.*5281'
>8VHWKLVDUHDWRH[SODLQLIWKHVLWXDWLRQLVRULVQRWDQHPHUJHQF\,IDSSURSULDWHH[SODLQ
V\PSWRPVWKDWSHRSOHPLJKWH[SHULHQFHIURPGULQNLQJWKHFRQWDPLQDWHGZDWHU,GHQWLI\
SHRSOHZKRPLJKWEHDWKLJKHUULVN SUHJQDQWZRPHQVPDOOFKLOGUHQSHRSOHZKRDUH
HOGHUO\ZLWKFKURQLFGLVHDVHVRUZKRVHLPPXQHV\VWHPLVFRPSURPLVHG ([SODLQZKHQ
XSGDWHVFDQEHH[SHFWHGDQGD:HEVLWHRUKRWOLQHSHRSOHFDQXVHWR¿QGRXWPRUH
LQIRUPDWLRQ@
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LQVDPSOHVWDNHQIURPWKH%LJ5LYHUDPDLQVRXUFHRIGULQNLQJZDWHUIRU 
3OHDVDQWRQ&U\SWRVSRULGLXPLVDSDUDVLWHWKDWFDXVHVLQWHVWLQDOLOOQHVV
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7KHVDPSOHVZHUHIRXQGDWSP'HF
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7KHVDPSOHVFDPHIURPWKHPDLQLQWDNHSLSHRQWKHULYHU

+2:

$%&8WLOLW\LVLQYHVWLJDWLQJKRZWKH&U\SWRVSRULGLXPHQWHUHGWKHVRXUFH





ZDWHU7KH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\UHTXLUHV$%&8WLOLW\WRFOHDQ
DQG¿OWHULWVZDWHUWRUHPRYHPRUHWKDQSHUFHQWRI&U\SWRVSRULGLXPIURP
GULQNLQJZDWHUWKDWJRHVWRFXVWRPHUV

:+2

-DQH6PLWKJHQHUDOPDQDJHU$%&8WLOLW\

%$&.*5281'
7KLVLVQRWDQHPHUJHQF\$%&8WLOLW\LVLVVXLQJWKLVDGYLVRU\WROHWSHRSOHNQRZZKDW
LVLQWKHLUZDWHU3HRSOHZLWKZHDNLPPXQHV\VWHPVLQIDQWVDQG\RXQJFKLOGUHQPD\
H[SHULHQFHPRUHVHYHUHV\PSWRPVLQFOXGLQJZDWHU\GLDUUKHDFUDPSLQJYRPLWLQJDQGD
ORZJUDGHIHYHU$VDSUHFDXWLRQSHRSOHFDQGLVLQIHFWWKHZDWHUE\ERLOLQJLWIRURQHPLQXWH
)RUPRUHLQIRUPDWLRQYLVLWZZZDEFXWLOLW\JRYRUFDOOWKHXWLOLW\¶VKRWOLQHDW
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:RUNLQJZLWKWKH0HGLDLQDQ(PHUJHQF\
7KHPHGLDLVFUXFLDOWRDXWLOLW\¶VSODQIRUUHDFKLQJWKHSXEOLFZLWKLQIRUPDWLRQWKH\QHHGWRPDNHJRRG
GHFLVLRQVIRUWKHPVHOYHVDQGWKRVHIRUZKRPWKH\DUHUHVSRQVLEOH7KHPHGLD¶VXQLTXHDQGYDOXDEOH
UROHDVWKHOHDGLQJWZRZD\FKDQQHORILQIRUPDWLRQLQDFRPPXQLW\PDNHVWKHPWKHSULPDU\OLQNZLWK
WKHSXEOLFLQDQ\VLWXDWLRQZKHWKHUWDONLQJDERXWULVNRULQWKHHYHQWRIDUHDOWKUHDWWRWKHGULQNLQJ
ZDWHUVXSSO\
3UHSDUDWLRQDQGSUDFWLFHJRDORQJZD\WRZDUGKHOSLQJDGULQNLQJZDWHUXWLOLW\KDYHDSURIHVVLRQDO
ZRUNLQJUHODWLRQVKLSZLWKWKHPHGLDLQLWVFRPPXQLW\3DUWRIWKDWSUHSDUDWLRQLVKDYLQJWKHDQVZHUV
WRDIHZEDVLFTXHVWLRQVEHIRUHWDONLQJZLWKWKHSUHVVLQWKHHYHQWRIDGULQNLQJZDWHUFRQWDPLQDWLRQ
HPHUJHQF\'HYHORSDQVZHUVWRWKHIROORZLQJTXHVWLRQVEHIRUHDGGUHVVLQJWKHPHGLD
 :KRLVWKHXWLOLW\¶VFRQWDFWSHUVRQVSRNHVSHUVRQ" 3URYLGHDQDPHDQGFRQWDFWLQIRUPDWLRQ 
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 :KHUHZDVWKHFRQWDPLQDQWIRXQG" BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

 &DQWKHPHGLDDFFHVVWKHFRQWDPLQDWLRQVLWH"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

 +RZGLGWKHFRQWDPLQDQWJHWLQWRWKHGULQNLQJZDWHUVXSSO\"BBBBBBBBBBBBBBBBBBBBBBBBBBBB


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

 :K\GLGWKLVKDSSHQ"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

 :KRLVLQFKDUJHRIWKHVLWXDWLRQ"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

 :KDWLVEHLQJGRQHWRUHVROYHWKHVLWXDWLRQ" BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

 :KHQLVWKHVLWXDWLRQH[SHFWHGWREHUHVROYHG"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

 :KRHOVHLVZRUNLQJWRUHVROYHWKLVVLWXDWLRQ" BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

 :KHQZLOOPRUHLQIRUPDWLRQEHPDGHDYDLODEOH" BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

6SHFL¿FTXHVWLRQVDERXWKHDOWKLVVXHV±VXFKDVWKHQXPEHURISHRSOHLOORUKRVSLWDOL]HG±VKRXOG
EHUHIHUUHGWRWKHSXEOLFKHDOWKDXWKRULW\LQWKHFRPPXQLW\

©2010 Water Research Foundation and Drinking
Water Inspectorate. ALL RIGHTS RESERVED.

$XGLHQFH$QDO\VLV:RUNVKHHW
:KDWDUHWKHERXQGDULHVRIWKHDUHDDIIHFWHGE\WKHFRQWDPLQDQW" BBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

:KDWLGHQWLI\LQJFKDUDFWHULVWLFVVXFKDVSK\VLFDOFRQGLWLRQVGHVFULEHWKHFXVWRPHUVLQWKLV
DUHD" LHSUHJQDQWZRPHQWKHYHU\ROGRUYHU\\RXQJHWF BBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

$UHWKHUHDQ\VSHFLDOFRPPXQLFDWLRQQHHGVWKDWQHHGWREHDGGUHVVHGZLWKWKHSHRSOHLQWKH
DUHD" LHQRQ(QJOLVKVSHDNLQJEOLQGYLVXDOO\LPSDLUHGGHDIKDUGRIKHDULQJHWF BBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

:KDWLVWKHSUHIHUUHGZD\WRUHFHLYHPHVVDJHV" LHWHOHYLVLRQUDGLRQHZVSDSHUV:HE
HPDLOHWF BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

$UHWKHUHDQ\FRPPXQLW\RUIDLWKEDVHGRUJDQL]DWLRQVWKDWPD\UHSUHVHQWRULQWHUDFW
ZLWKWKHSHRSOHLQWKLVDUHD":KRDUHWKHOHDGHUVRIWKHVHJURXSV"'RWKH\KDYHWKHLU
RZQFRPPXQLFDWLRQFRQGXLWVVXFKDVQHZVOHWWHUVRU:HEVLWHVZKLFKPLJKWEHXVHGIRU
FRPPXQLFDWLRQVXUURXQGLQJWKHFRQWDPLQDWLRQ"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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:KRDUHWKHWUXVWHGVRXUFHVRUVSRNHVSHRSOHIRUWKHSHRSOHDIIHFWHG":KDWLVWKHLUFRQWDFW
LQIRUPDWLRQ"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

,VWKHUHDKLVWRU\RIRUNQRZQFRQFHUQVZLWKLQWKHDUHDDERXWZDWHUTXDOLW\" BBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

+RZZRXOGSHRSOHLQWKHDIIHFWHGDUHDFRPHLQFRQWDFWZLWKWKHFRQWDPLQDQW" LHSHRSOH
OLYLQJLQROGHUSDUWVRIWKHFRPPXQLW\ZKRVHKRPHVPD\KDYHOHDGSLSHV BBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

+RZPLJKWDUHPHGLDWLRQHIIRUWDIIHFWSHRSOHLQWKHDUHD" BBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

©2010 Water Research Foundation and Drinking 
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3ULQFLSOHVRI&RPPXQLW\(QJDJHPHQW
3ULQFLSOHVRI&RPPXQLW\(QJDJHPHQW &'& UHSUHVHQWVWKH¿UVWWLPHWKDWWKHUHOHYDQWWKHRU\DQG
SUDFWLFDOH[SHULHQFHRIFRPPXQLW\HQJDJHPHQWKDVEHHQV\QWKHVL]HGDQGSUHVHQWHGDVSUDFWLFDOSULQFLSOHV
RUJXLGHOLQHVIRUWKLVLPSRUWDQWZRUN,WGH¿QHVNH\FRQFHSWVDQGLQVLJKWVIURPWKHOLWHUDWXUHWKDWVXSSRUWDQG
LQÀXHQFHWKHDFWLYLWLHVRIFRPPXQLW\HQJDJHPHQW7KLVSXEOLFDWLRQDYDLODEOHRQOLQHDW>ZZZFGFJRYSKSSR
SFH@VHWVWKHVWDQGDUGDQGFRQWLQXHVWREHXVHGQDWLRQDOO\DQGLQWHUQDWLRQDOO\
3ULQFLSOHVRI&RPPXQLW\(QJDJHPHQWSURYLGHVVFLHQFHEDVHGDQGSUDFWLFDOJXLGHOLQHVIRUHQJDJLQJWKH
SXEOLFLQFRPPXQLW\GHFLVLRQPDNLQJDQGDFWLRQDURXQGJXDUGLQJZDWHUVXSSOLHVSURWHFWLQJKHDOWKDQG
SUHYHQWLQJGLVHDVH7KHVHJXLGHOLQHVFDQKHOSGULQNLQJZDWHUH[HFXWLYHVDQGPDQDJHUVDQGFRPPXQLW\
OHDGHUVLQFOXGLQJSXEOLFKHDOWKSURIHVVLRQDOVLPSURYHFRPPXQLFDWLRQSURPRWHFRPPRQXQGHUVWDQGLQJDQG
VWUHQJWKHQFRRUGLQDWLRQFROODERUDWLRQDQGSDUWQHUVKLSHIIRUWVDPRQJWKHPVHOYHVDQGFRPPXQLW\PHPEHUV
DQGLQVWLWXWLRQV
7KHSULQFLSOHVDVHWRIQLQHIXQGDPHQWDOJXLGLQJLGHDVIRUPWKHFRUHRIWKHGRFXPHQWDQGKROGWUXHIRU
HIIRUWVDFURVVSXEOLFKHDOWKGLVFLSOLQHVUHJDUGOHVVRIWKHLQLWLDWLQJRUJDQL]DWLRQV
 %HFOHDUDERXWWKHSXUSRVHRUJRDOVRIWKHHQJDJHPHQWHIIRUWDQGWKHSRSXODWLRQVDQGRU
FRPPXQLWLHV\RXZDQWWRHQJDJH
 %HFRPHNQRZOHGJHDEOHDERXWWKHFRPPXQLW\LQWHUPVRILWVHFRQRPLFFRQGLWLRQVSROLWLFDOVWUXFWXUHV
QRUPVDQGYDOXHVGHPRJUDSKLFWUHQGVKLVWRU\DQGH[SHULHQFHZLWKHQJDJHPHQWHIIRUWV/HDUQ
DERXWWKHFRPPXQLW\¶VSHUFHSWLRQVRIWKRVHLQLWLDWLQJWKHHQJDJHPHQWDFWLYLWLHV
 *RLQWRWKHFRPPXQLW\HVWDEOLVKUHODWLRQVKLSVEXLOGWUXVWZRUNZLWKWKHIRUPDODQGLQIRUPDO
OHDGHUVKLSDQGVHHNFRPPLWPHQWIURPFRPPXQLW\RUJDQL]DWLRQVDQGOHDGHUVWRFUHDWHSURFHVVHVIRU
PRELOL]LQJWKHFRPPXQLW\
 5HPHPEHUDQGDFFHSWWKDWFRPPXQLW\VHOIGHWHUPLQDWLRQLVWKHUHVSRQVLELOLW\DQGULJKWRIDOOSHRSOH
ZKRFRPSULVHDFRPPXQLW\1RH[WHUQDOHQWLW\VKRXOGDVVXPHLWFDQEHVWRZRQDFRPPXQLW\WKH
SRZHUWRDFWLQLWVRZQVHOILQWHUHVW
 3DUWQHULQJZLWKWKHFRPPXQLW\LVQHFHVVDU\WRFUHDWHFKDQJHDQGSURWHFWKHDOWK
 $OODVSHFWVRIFRPPXQLW\HQJDJHPHQWPXVWUHFRJQL]HDQGUHVSHFWFRPPXQLW\GLYHUVLW\$ZDUHQHVV
RIWKHYDULRXVFXOWXUHVRIDFRPPXQLW\DQGRWKHUIDFWRUVRIGLYHUVLW\PXVWEHSDUDPRXQWLQGHVLJQLQJ
DQGLPSOHPHQWLQJFRPPXQLW\HQJDJHPHQWDSSURDFKHV (QJDJLQJWKHVHGLYHUVHSRSXODWLRQVZLOO
UHTXLUHWKHXVHRIPXOWLSOHHQJDJHPHQWVWUDWHJLHV 
 &RPPXQLW\HQJDJHPHQWFDQRQO\EHVXVWDLQHGE\LGHQWLI\LQJDQGPRELOL]LQJFRPPXQLW\DVVHWVDQG
E\GHYHORSLQJFDSDFLWLHVDQGUHVRXUFHVIRUFRPPXQLW\GHFLVLRQVDQGDFWLRQ
 $QHQJDJLQJRUJDQL]DWLRQRULQGLYLGXDOFKDQJHDJHQWPXVWEHSUHSDUHGWRUHOHDVHFRQWURORI
DFWLRQVRULQWHUYHQWLRQVWRWKHFRPPXQLW\DQGEHÀH[LEOHHQRXJKWRPHHWWKHFKDQJLQJQHHGVRIWKH
FRPPXQLW\
 &RPPXQLW\FROODERUDWLRQUHTXLUHVORQJWHUPFRPPLWPHQWE\WKHHQJDJLQJRUJDQL]DWLRQDQGLWV
SDUWQHUV

©2010 Water Research Foundation and Drinking
Water Inspectorate. ALL RIGHTS RESERVED.

7LSVIRU5HDFKLQJ3XEOLF+HDOWKDQG
2WKHU5HVSRQVH3DUWQHUV
7,3&UHDWHRSSRUWXQLWLHVIRUFROODERUDWLRQ
 (QFRXUDJHXWLOLW\VWDIIWRUHDFKRXWRQHRQRQHWRFRXQWHUSDUWVLQWKHORFDOSXEOLFKHDOWK
GHSDUWPHQWDQGRWKHUUHVSRQVHDJHQFLHV
 7DNHDGYDQWDJHRIH[LVWLQJHPHUJHQF\SUHSDUHGQHVVPHHWLQJVWRPHHWFRXQWHUSDUWV
VKDUHLQIRUPDWLRQDQGEXLOGZRUNLQJUHODWLRQVKLSV
 6SRQVRUDZRUNVKRSRUWDEOHWRSH[HUFLVHDQGLQYLWHWKHORFDOKHDOWKGHSDUWPHQWDQG
RWKHUDJHQFLHVWKDWZLOOEHLQYROYHGLQUHVSRQGLQJWRDFRQWDPLQDWLRQHYHQWRUHYHQD
SXEOLFFRQFHUQDERXWDQHPHUJLQJFRQWDPLQDQW)RUJXLGDQFHKWWSFISXEHSDJRY
VDIHZDWHUZDWHUVHFXULW\WUDLQLQJFGFIP
7,37RSLFVRIFRPPRQLQWHUHVW
 &RPSDUHGHFLVLRQPDNLQJSURFHGXUHVLQSDUWQHUDJHQFLHVXQGHUGLIIHUHQWW\SHVRI
FLUFXPVWDQFHV
 &RPSDUHHPHUJHQF\SODQV
 &RPPXQLFDWHDERXWZLGHVSUHDGLVVXHV
 &RIXQGPDWHULDOVDQGSURJUDPV
 &RRUGLQDWHSXEOLFHGXFDWLRQHIIRUWVRQOHDGDQGRWKHUFRQWDPLQDQWV
 'LVFXVVFRRSHUDWLYHSUREOHPVROYLQJ
 'LVFXVVDSSURDFKHVWRUHOHDVLQJLQIRUPDWLRQGXULQJDQHYHQWZLWKXQFHUWDLQSXEOLF
KHDOWKLPSOLFDWLRQV)RUH[DPSOHZDWHUXWLOLWLHVPD\SUHIHUFRQ¿UPDWLRQRIDWKUHDW
EHIRUHUHOHDVLQJLQIRUPDWLRQ3XEOLFKHDOWKSURIHVVLRQDOVPD\SUHIHUWRVKDUH
LQIRUPDWLRQDVVRRQDVWKHUHLVDSRWHQWLDOFRQFHUQDGGLQJLQIRUPDWLRQDVLWEHFRPHV
DYDLODEOHRUFRQ¿UPHG7KHVHGLIIHUHQFHVDUHLPSRUWDQWWRLGHQWLI\DQGGLVFXVVEHIRUH
DQHYHQWRFFXUV
 'LVFXVVHDFKDJHQF\¶VSURFHGXUHVIRUYHULI\LQJLQIRUPDWLRQ
 'LVFXVVVFLHQFHDGYDQFHVDQGRUJDQL]DWLRQDOSROLFLHVFKDQJHV7DONDERXWZKDWW\SHV
RIFKDQJHVDERXWZKLFKHDFKDJHQF\ZDQWVWREHQRWL¿HG
 ,GHQWLI\VLPLODUUROHVGXULQJDFRQWDPLQDWLRQHYHQW)RUH[DPSOHWKHSXEOLFKHDOWK
GHSDUWPHQWPD\EHUHVSRQVLEOHIRUFRQ¿UPLQJVRPHW\SHVRIFRQWDPLQDQWV
 ,GHQWLI\ZDWHULVVXHVWKDWDIIHFWSXEOLFKHDOWK
 6KDUHFRQWDFWLQIRUPDWLRQDQGEDFNXSFRQWDFWLQIRUPDWLRQ
 7DONDERXWDUHJXODUVFKHGXOHIRUVKDULQJLQIRUPDWLRQ
7,38VHVFHQDULRVWRWHVWGLIIHUHQWUHTXLUHPHQWVDQGUHVSRQVHV
 8VHGLIIHUHQWVFHQDULRVWRWHVWGLIIHUHQWDSSURDFKHVDQGSODQVRIDFWLRQ
 :DONWKURXJKKRZWRUHVSRQGWRDFRQWDPLQDWLRQHYHQWRIDQLQIHFWLRXVDJHQWZLWKD
NQRZQKHDOWKFRQVHTXHQFH&RQWUDVWWKDWZLWKWKHUHVSRQVHWRDFRQWDPLQDWLRQHYHQW
RIDFKHPLFDOFRQWDPLQDQWZLWKDQXQNQRZQKHDOWKFRQVHTXHQFHEXWKLJKSXEOLF
FRQFHUQ
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7,3)RUPDOL]HGDJUHHPHQWV
([SORUHWKHVHUHTXLUHPHQWVEHIRUHGLVFXVVLQJWKHDFWXDOFRPPXQLFDWLRQSUDFWLFHVWKDWPD\
QHHGDIRUPDOL]HGDJUHHPHQWRUPHPRUDQGXPRIXQGHUVWDQGLQJWRH[HFXWH 
 %HFOHDULQWHUQDOO\DERXWWKHVWHSVUHTXLUHGIRUWKHXWLOLW\WRGHYHORSIRUPDO
DJUHHPHQWVZLWKRWKHUDJHQFLHV
 'HWHUPLQHDQ\XWLOLW\GH¿QHGOLPLWVRQWKHOHQJWKRILQWHUDJHQF\DJUHHPHQWV
 'HWHUPLQHWKHSURFHGXUDOGHWDLOVWKDWVKRXOGEHDSDUWRIWKHQHJRWLDWLRQDQG
¿QDOL]DWLRQSURFHVV UHYLHZSHULRGLQWHUQDOUHYLHZSURFHVVHVDQGWLPHFRQVWUDLQWV 
 ,GHQWLI\OLPLWVRQWKHW\SHVRIRUJDQL]DWLRQVRUDJHQFLHVZLWKZKRPWKHXWLOLW\FDQIRUP
DQDJUHHPHQW
 ,GHQWLI\DQGDJUHHRQDWLPHIUDPHIRUUHJXODUUHYLHZRILQWHUDJHQF\DJUHHPHQWV
7KLVPD\EHPRUHIUHTXHQWWKDQWKHDFWXDOWHUPVRIWKHDJUHHPHQW,GHQWLI\DQGDJUHH
RQZKDWFKDQJHVLQFLUFXPVWDQFHVVKRXOGDOVRWULJJHUUHYLHZV
 ,GHQWLI\OLPLWVRQWKHW\SHVRIDJUHHPHQWVWKHXWLOLW\FDQHQWHURUWKHVXEMHFWVWKDWPD\
EHDGGUHVVHG
 ,GHQWLI\WKHDXWKRULW\WRDSSURYHWKHLQLWLDWLRQRIDQDJUHHPHQWSURFHVV:KRKDVWKH
DXWKRULW\IRU¿QDODSSURYDO"
 8QGHUVWDQGWKHRWKHUDJHQF\¶VSURFHVV0XWXDOO\GHVLUDEOHDJUHHPHQWVPD\IDOO
WKURXJKRQGLIIHUHQFHVLQSURFHGXUHVWLPHOLQHVDQGXQGHUVWDQGLQJV &KHFNOLVW
DGDSWHGIURPKWWSZZZHSDJRYVDIHZDWHUZDWHUVHFXULW\SXEVJXLGHBLQWHULPBFPSB
ZVLSGISDJH 
7,3.HHSWKHUHODWLRQVKLSDOLYH
 $VVLJQUHVSRQVLELOLWLHVWRDVSHFL¿FSRVLWLRQLQWKHXWLOLW\IRUEXLOGLQJDQGPDLQWDLQLQJ
ZRUNLQJUHODWLRQVKLSVZLWKSXEOLFKHDOWKDQGRWKHUSDUWQHUV
 ,QFOXGHLQIRUPDWLRQDERXWMRLQWDFWLYLWLHVLQUHSRUWVWRFRQVXPHUVVXFKDVWKH
&RQVXPHU&RQ¿GHQFH5HSRUWQHZVOHWWHUVDQGRWKHUFRPPXQLFDWLRQWRROV
 ,QFRUSRUDWHWKHUHVSRQVLELOLWLHVLQWRDSHUIRUPDQFHJRDOWKDWZLOOEHHYDOXDWHG
UHJXODUO\
 5HSRUWWRWKHXWLOLW\¶VJRYHUQLQJERDUGWREXLOGVXSSRUWDQGLQFUHDVHDZDUHQHVVDERXW
WKHYDOXHRIWKHVHUHODWLRQVKLSV

©2010 Water Research Foundation and Drinking
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5LVN&RPPXQLFDWLRQ3ULQFLSOHV
7KH86(3$KDV6HYHQ&DUGLQDO5XOHVRI5LVN&RPPXQLFDWLRQ
 $FFHSWDQGLQYROYHWKHSXEOLFDVDOHJLWLPDWHSDUWQHU
 3ODQFDUHIXOO\DQGHYDOXDWH\RXUHIIRUWV
 /LVWHQWRWKHSXEOLF¶VVSHFL¿FFRQFHUQV
 %HKRQHVWIUDQNDQGRSHQ
 &RRUGLQDWHDQGFROODERUDWHZLWKRWKHUFUHGLEOHVRXUFHV
 0HHWWKHQHHGVRIWKHPHGLD
 6SHDNFOHDUO\DQGZLWKFRPSDVVLRQ
9LVLWZZZHSDJRYVWDNHKROGHUVSGIULVNSGI!IRUPRUH
LQIRUPDWLRQDERXWWKHUXOHVRIULVNFRPPXQLFDWLRQ  

5HIHUHQFHV


0REOH\-3K'.5HLQKDUGW&7DWKDPDQG(7DWKDP
3K'6WUDWHJLF&RPPXQLFDWLRQ3ODQQLQJ$*XLGHIRU
:DWHU8WLOLWLHV'HQYHU&ROR$ZZD5)DQG$::$



&HQWHUVIRU'LVHDVH&RQWURODQG3UHYHQWLRQ3ULQFLSOHVRI
&RPPXQLW\(QJDJHPHQW>2QOLQH@$YDLODEOHKWWSZZZFGF
JRYSKSSRSFH!>FLWHG-XO\@



&RYHOOR9DQG)$OOHQ(3$'RFXPHQW23$
6HYHQ&DUGLQDO5XOHVRI5LVN&RPPXQLFDWLRQ>2QOLQH@
$YDLODEOHKWWSZZZHSDJRYSXELQYROSGIULVNSGI!>FLWHG
-XO\@
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&+$37(5

&RQFOXVLRQ
'ULQNLQJZDWHUXWLOLW\SURIHVVLRQDOVDUHIDFHGZLWKDFRPSOH[DUUD\
RIFKDOOHQJHVRQDGDLO\EDVLV$OOGD\HYHU\GD\WKH\GRWKHLUEHVWWR
PDLQWDLQVDIHDQGVXI¿FLHQWVXSSOLHVRIGULQNLQJZDWHUWRVHUYHWKHQHHGV
RIWKHLUFRPPXQLWLHV7KHJUHDWHVWFKDOOHQJHRIDOOKRZHYHULVEHLQJ
DEOHWRDQVZHUWKHTXHVWLRQ³,VP\ZDWHUVDIHWRGULQN"´7KHQXDQFHV
RIDQVZHULQJWKDWEDVLFTXHVWLRQUHTXLUHDJUHDWGHDORIWKRXJKWDQG
FDUHIXOFRQVLGHUDWLRQRIERWKWKHWHFKQLFDOO\FRUUHFWLQIRUPDWLRQDQGWKH
HQYLURQPHQWLQZKLFKWKHDQVZHUZLOOEHUHFHLYHG
%\GHYHORSLQJDFRRUGLQDWHGULVNFRPPXQLFDWLRQVWUDWHJ\DQGWRROV
XWLOLW\VWDIIDWDOOOHYHOVZLOOEHZHOOLQIRUPHGDQGUHDG\WRDQVZHUZLWK
FOHDUFRQVLVWHQWDQGFUHGLEOHLQIRUPDWLRQWRFXVWRPHUVPHGLDDQGWR
HDFKRWKHUGXULQJURXWLQHHPHUJHQF\DQGFULVLVHYHQWV
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5HIHUHQFHV
&+$37(5


0REOH\-3K'&RPPXQLFDWLRQV2XWUHDFKDQG
3UHSDUHGQHVVIRU/DUJH6FDOH'LVDVWHUV5HVHDUFK)LQGLQJVDQG
5HFRPPHQGDWLRQV-DQH0REOH\$VVRFLDWHV.DQVDV&LW\0R



:HOWHU*$FWXDODQG7KUHDWHQHG6HFXULW\(YHQWVDW:DWHU
8WLOLWLHV'HQYHU&ROR$ZZD5)DQG$::$



0REOH\-3K'.5HLQKDUGW&7DWKDPDQG(7DWKDP
3K'6WUDWHJLF&RPPXQLFDWLRQ3ODQQLQJ$*XLGHIRU
:DWHU8WLOLWLHV'HQYHU&ROR$ZZD5)DQG$::$



'RQQ-00HQGR]DDQG-3ULWFKDUG7DLQWHG
'ULQNLQJ:DWHU.HSW8QGHU:UDSV0DQ\UHVHDUFKHUVIHDU
SXEOLFZRXOGPLVXQGHUVWDQGRYHUUHDFWWRGLVFORVXUH>2QOLQH@
$YDLODEOHKWWSZZZPVQEFPVQFRPLGSULQW
GLVSOD\PRGH!>FLWHG0DUFK@



7DWKDP(3K'&7DWKDPDQG-0REOH\3K'
&RQVXPHU$WWLWXGHV%HKDYLRUDQGWKH,PSDFWRI
&RPPXQLFDWLRQV(IIRUWV'HQYHU&ROR$ZZD5)DQG$::$

&+$37(5


86'HSDUWPHQWRI+RPHODQG6HFXULW\7DUJHW
&DSDELOLWLHV/LVW$&RPSDQLRQWRWKH1DWLRQDO3UHSDUHGQHVV
*XLGHOLQHV>2QOLQH@$YDLODEOHKWWSIHPDJRYSGI
JRYHUQPHQWWUDLQLQJWFOSGI!>FLWHG0DUFK@



1DWLRQDO5HVHDUFK&RXQFLO3DQHORQ:DWHU6\VWHP6HFXULW\
5HVHDUFKDQG:DWHU6FLHQFHDQG7HFKQRORJ\%RDUG'LYLVLRQ
RQ(DUWKDQG/LIH6WXGLHV$5HYLHZRIWKH(3$
:DWHU6HFXULW\5HVHDUFKDQG7HFKQLFDO6XSSRUW>2QOLQH@
$YDLODEOHKWWSERRNVQDSHGXRSHQERRNSKS"UHFRUGB
LG  SDJH 5!>FLWHG-XQH@



86(QYLURQPHQWDO3URWHFWLRQ$JHQF\:DWHU6HFXULW\
,QLWLDWLYH,QWHULP*XLGDQFHRQ'HYHORSLQJ&RQVHTXHQFH
0DQDJHPHQW3ODQVIRU'ULQNLQJ:DWHU8WLOLWLHV
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-DTXHV7'RQ¶W-XVW6WDQG7KHUH7KH'R,W3ODQIRU
(IIHFWLYH,VVXH0DQDJHPHQW9LFWRULD$XVWUDOLD,VVXH$FWLRQ
3XEOLFDWLRQV



&RYHOOR9DQG)$OOHQ(3$'RFXPHQW23$
6HYHQ&DUGLQDO5XOHVRI5LVN&RPPXQLFDWLRQ>2QOLQH@
$YDLODEOHKWWSZZZHSDJRYSXELQYROSGIULVNSGI!>FLWHG
-XO\@

&+$37(5


&RYHOOR960LQDP\HUDQG.&OD\WRQ(IIHFWLYH5LVN
DQG&ULVLV&RPPXQLFDWLRQ'XULQJ:DWHU6HFXULW\(PHUJHQFLHV
6XPPDU\5HSRUWRI(3$6SRQVRUHG0HVVDJH0DSSLQJ
:RUNVKRSV

&+$37(5


0REOH\-3K'.5HLQKDUGW&7DWKDPDQG(7DWKDP
3K'6WUDWHJLF&RPPXQLFDWLRQ3ODQQLQJ$*XLGHIRU
:DWHU8WLOLWLHV'HQYHU&ROR$ZZD5)DQG$::$



&HQWHUVIRU'LVHDVH&RQWURODQG3UHYHQWLRQ3ULQFLSOHVRI
&RPPXQLW\(QJDJHPHQW>2QOLQH@$YDLODEOHKWWSZZZFGF
JRYSKSSRSFH!>FLWHG-XO\@



&RYHOOR9DQG)$OOHQ(3$'RFXPHQW23$
6HYHQ&DUGLQDO5XOHVRI5LVN&RPPXQLFDWLRQ>2QOLQH@
$YDLODEOHKWWSZZZHSDJRYSXELQYROSGIULVNSGI!>FLWHG
-XO\@
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$EEUHYLDWLRQV
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$PHULFDQVZLWK'LVDELOLWLHV$FW
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$VVRFLDWLRQRI0HWURSROLWDQ:DWHU$JHQFLHV
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$PHULFDQ:DWHU:RUNV$VVRFLDWLRQ

&%2V 

&RPPXQLW\EDVHGRUJDQL]DWLRQV
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&RQWDPLQDQWFDQGLGDWHOLVW
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'LVLQIHFWLRQE\SURGXFWV

('&V 

(QGRFULQHGLVUXSWLQJFRPSRXQGV

)$4V 

)UHTXHQWO\DVNHGTXHVWLRQV

0&/ 

0D[LPXPFRQWDPLQDQWOHYHO

07%(

0HWK\OWHUWLDU\EXW\OHWKHU

1$&&+2

1DWLRQDO$VVRFLDWLRQRI&RXQW\DQG&LW\+HDOWK2I¿FLDOV

1'0$

1LWURVRGLPHWK\ODPLQH

1,06 

1DWLRQDO,QFLGHQW0DQDJHPHQW6\VWHP

3$& 

3URMHFWDGYLVRU\FRPPLWWHH

33%

SDUWVSHUELOOLRQ



334 

SDUWVSHUTXDGULOOLRQ

337



SDUWVSHUWULOOLRQ

7+0V 

7ULKDORPHWKDQHV

86(3$

8QLWHG6WDWHV(QYLURQPHQWDO3URWHFWLRQ$JHQF\

89

8OWUDYLROHW



©2010 Water Research Foundation and Drinking Water Inspectorate. ALL RIGHTS RESERVED.



©2010 Water Research Foundation and Drinking Water Inspectorate. ALL RIGHTS RESERVED.

6666 West Quincy Avenue, Denver, CO 80235-3098 USA
P 303.347.6100 • F 303.734.0196 • www.WaterResearchFoundation.org

1P-3C-4001-10/10-FP

