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Introduction

One requirement of the 1996 amendments to the Federal Safe Drinking
Water Act is that owners of all small public water systems must have a
designated certified operator managing his/her system. The intent of
this requirement is to ensure that the operators of these systems have
the necessary knowledge and training to provide a safe and dependable
supply of drinking water to their customers.

To meet this requirement, the Wisconsin Department of Natural Re-
sources contracted with the Wisconsin Rural Water Association to
produce this manual for small water system operators. It is intended to
be used not only as a study guide for the certification exam, but also as
a comprehensive reference manual containing information on all
aspects of waterworks processes and procedures to assist drinking
water providers in their day-to-day operations.

Small Water System Operator Certification

Wisconsin’s Small Water System Operator Certification Program for
Other Than Municipal and Nontransient Noncommunity water systems
began March 2002 with training classes and exams held at different
locations throughout the state. Currently, exams are offered twice per

year in May and November at 6 city locations around the state.
The exam consists of approximately 50 multiple choice questions. An

operator must correctly answer 75% or more of the questions to obtain
state certification. Once certified, an operator must also acquire at least
6 hours of continuing education credits every 3 years to maintain
certification. These credits are acquired by attending state approved
training classes on subjects relating to the drinking water industry.
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The production of this manual was a cooperative effort of staff of the
Wisconsin Department of Natural Resources Bureau of Drinking
Water and Groundwater and the Wisconsin Rural Water Association,
with input from a Peer Review Committee consisting of individuals
from all areas of the waterworks industry in Wisconsin. We would like
to express our heartfelt appreciation to everyone who assisted in this
process for his or her time and efforts.

DNR WRWA Peer
Development Development Review
Team Team Committee
Corinne Billings Ken Blomberg John Berg
Steve Karklins Scott Giese Dave Dombrowski
Don Swailes Ed Hendzel Michael Furstenburg
Peg O’Donnell Joe Kniseley Robert Harris
Jeff LaBelle David Magnussen
Dick Minett Art Liebau

Dave Lawrence
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Drinking Water Regulations

The History of Drinking Water Regulations

Federal authority to establish drinking water standards was first en-
acted by Congress in 1893 with the passage of the Interstate Quaran-
tine Act. The primary intent of this act was to prevent the spread of
disease both from other countries into the U.S. and from state to state.
The provisions of the Interstate Quarantine Act were enforced by the
US Public Health Service (USPHS) and at the time, only applied to
water systems that provided water to interstate means of transporta-
tion, such as boats and trains.

The USPHS developed more comprehensive standards for drinking
water over the years, including some limits on chemical, physical, and
bacteriological contamination. These standards were not mandatory,
but they were usually adopted by those states that developed their own
requirements for public water systems.

As technological advances were made in the 1960’s and 1970’s that
allowed for better identification and detection of disease-causing
organisms and chemicals in water, there was increasing pressure on the
federal government to create uniform, nationwide drinking water
standards for public water systems. The act that followed was called
the Safe Drinking Water Act (SDWA) and was first passed by Con-
gress in 1974. It has been amended twice since then, most recently in
1996. The SDWA not only sets water quality standards, but it also
contains other regulations for the drinking water industry, which are
important in protecting public health.

US Environmental Protection Agency

The federal agency responsible for establishing public drinking water
standards and enforcing the requirements of the SDWA is the U.S.
Environmental Protection Agency (EPA). However, the EPA can
delegate enforcement authority to the states if the state elects to do so.
This is called “Primacy Authority.” Most states have primacy authority
to enforce the provisions of the SDWA in their state. If they do, they
must establish requirements at least as stringent as those set by EPA.

Small Water System Operator Certification Manual
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Wisconsin Drinking Water Regulations

Wisconsin has long been recognized as a leader in the protection of

natural resources and public health through stringent water regulations.

Wisconsin has received approval from EPA to have primacy authority
for enforcing public drinking water regulations in the state. These
regulations are enforced by the Wisconsin Department of Natural
Resources (DNR). In the DNR, the Bureau of Drinking Water and
Groundwater is responsible for enforcing SDWA regulations.

The DNR not only enforces drinking water standards, such as those in
the SDWA, but it is also responsible for establishing and enforcing
standards and regulations for water system design, construction,
operation and maintenance, well construction and placement, pumps,
treatment processes, chemical addition, well abandonment, lab certifi-
cation, and wellhead protection. To ensure water systems meet these
state requirements, water system owners are responsible for obtaining
plan approvals from the DNR for well construction, pump installation,
well rehabilitation, chemical addition to water, water treatment, and
new system capacity. Plan approvals help ensure that water suppliers
provide a safe and dependable supply of water to their customers.

DNR personnel assure compliance with all appropriate codes and
regulations by performing periodic on-site inspections of each system.
These inspections are called Sanitary Surveys and their frequency
depends upon the size and classification of the water system. During
the sanitary survey, the DNR representative will review the system’s
compliance and monitoring records and inspect the water system
facilities. Following the inspection, the system owner will receive a
written report listing any deficiencies or violations found, and a time
frame for the system to correct the problems.

Small Water System Operator Certification Manual
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Chapter 1: Drinking Water Regulations
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Chapter 1: Drinking Water Regulations

Public Water System Classification

SDWA regulations apply to all public water systems. The most basic
definition of a public water system is any system that has at least 15
service connections or serves at least 25 persons at least 60 days per
year. Public water systems may then be broken down into two major
classes. These classes are community water systems that serve residen-
tial consumers and noncommunity water systems that serve non-
residential or transient consumers.

Community Water Systems

Community water systems are divided into two sub-categories. A
municipal water system (MC) is a water system that serves at least 25
year-round residents, or serves 15 or more service connections used by
year-round residents. The water system is owned by a municipality
such as a city, town, village, sanitary district, or a state, county or
federal institution.

An other than municipal water system (OTM or OC) is a water
system that serves at least 25 year-round residents or serves at least 15
service connections used by year-round residents. Anything greater
than six months is considered “year-round”. The water system is
owned by an entity other than a municipality such as a subdivision,
mobile home park, apartment complex or condominium association.

Noncommunity Water Systems

Noncommunity water systems are also divided into two sub-catego-
ries. A transient noncommunity water system (TN) is a water system
that serves at least 25 people at least 60 days of the year, but those
served change from day to day. Examples of TN systems include
taverns, hotels, restaurants, churches, campgrounds, parks and gas
stations.

A nontransient noncommunity water system (NN) is a water system
that servers at least 25 of the sample people for 6 or more months of
the year. Examples of NN systems include schools, day care centers,
factories and businesses.

J
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Chapter 1: Drinking Water Regulations

Water System Flow Chart

This flow-chart shows the definitions of the different types of public water systems.
To find out the classification of a water system, start at the beginning and follow
the arrows through the definitions.

PRIVATE
Has 15 or more NR 812
service NO NO
connections
Serves 25 or more people
NO

YES YES

Serves people
for 60 or more
days per year

v

Serves residents
present at least 6
months of the year.

Serves the same 25
people for 6 or more
months per year

Owned by
a Municipality

OTHER THAN NON- TRANSIENT
MUNICIPAL TRANSIENT (TN)
(OT™) (NN)

MUNICIPAL
(MC)

NR 812

NR 811 NR 812 NR 809

NR 809 NR 809

NR 811
NR 809
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Chapter 1: Drinking Water Regulations

Legal Definitions of Water Systems

Wisconsin Administrative Code Chapters NR 809, NR 811 and NR
812 are the primary State Codes used to implement the requirements
of the SDWA in Wisconsin. They contain the following definitions:

NR 809.04(57) “Public water system” or ’system” or “PWS” means a
system for the provision to the public of piped water for human con-
sumption through pipes or other constructed conveyances, if the
system has at least 15 service connections or regularly serves an
average of at least 25 individuals daily at least 60 days out of the year.
A public water system is either a “community water system” or a
“non—community water system”.

A system:

(a) Includes any collection, treatment, storage, and distribution
facilities under control of the operator of the system and used
primarily in connection with the system.

(b) Includes any collection or pretreatment storage facilities not
under the system’s control which are used primarily in connec-
tion with the system.

(c) Does not include any “special irrigation district.”

NR 809.04(4) “Community water system” or “CWS” means a public
water system which serves at least 15 service connections used by
year—round residents or regularly serves at least 25 year—round resi-
dents. Any public water system serving 7 or more homes, 10 or more
mobile homes, 10 or more apartment units, or 10 or more condo-
minium units shall be considered a community water system unless
information is available to indicate that 25 year—round residents will
not be served.

NR 811.02(20) “Municipal water system” means a community water
system owned by a city, village, county, town, town sanitary district,
utility district, public inland lake and rehabilitation district, municipal
water district or a federal, state, county or municipal owned institution
for congregate care or correction, or a privately owned water utility
serving the foregoing.

NR 811.02(23) “Other—than—municipal water system” means a com-
munity water system that is not a municipal water system.

J
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NR 809.04(47) “Non-community water system” or “NCWS” means a
public water system that is not a community water system. A non-
community water system is either a nontransient, non-community
water system or a transient non-community water system.

NR 809.04(78) “Transient non-community water system” or
“TNCWS” means a non-community water system that serves at least
25 people at least 60 days of the year. Examples of transient non-
community water systems include those serving taverns, motels,
restaurants, churches, campgrounds and parks.

NR 809.04(48) “Non-transient non-community water system” or
“NTNCWS” means a non-community water system that regularly
serves at least 25 of the same persons over 6 months per year. Ex-
amples of non-transient non-community water systems include those
serving schools, day care centers and factories.

The classification of a public water system is important because it
determines the level of regulation that a system must follow. In gen-
eral, community water systems and non-transient non-community
water systems are subject to stricter requirements than transient non-
community water systems. State and federal regulations define
“serve” as having water available for people to drink, and not the
number of people who actually drink the water on a daily basis. This
definition is important because even if a supplier provides bottled
water for drinking but has plumbing fixtures supplied by a well, the
water which comes out of those fixtures must meet drinking water
standards.

10 Small Water System Operator Certification Manual



Chapter 1: Drinking Water Regulations

Drinking Water Standards

Drinking water standards are divided into two categories. Health
related drinking water standards are called Primary Drinking Water
Standards and non-health related aesthetic drinking water standards
are called Secondary Drinking Water Standards.

Primary Drinking Water Standards
Primary drinking water standards are those dealing with contaminants
that are known to have an adverse effect on human health. Each regu-

lated contaminant that EPA has determined poses a public health risk
is assigned a Maximum Contaminant Level (MCL). The maximum
contaminant level or MCL is the maximum amount (concentration) of
that particular contaminant in drinking water allowed by EPA. The
EPA has determined that water containing amounts of a contaminant
lower than the MCL do not pose a significant risk to public health.
Some MCLs apply to all water systems such as those for bacteria and

nitrate. Other MCLs only apply to community (municipal and other- LLJJ
than-municipal) and nontransient noncommunity water systems such

as the MCLs for volatile organic compounds (VOCs) and synthetic

organic compounds (SOCs). Public water systems must provide water

that meets all applicable MCLs for their specific water system type.

Secondary Drinking Water Standards

Secondary drinking water standards deal with contaminants that affect
the aesthetic quality of drinking water. These standards apply to such
contaminants as iron, manganese, color, odor, and taste. As these
contaminants have no known adverse health effects, public water
systems are generally NOT required by state or federal drinking water
regulations to meet these standards. The regulations do however give
primacy agents authority to require corrective action when a secondary
standard is exceeded and the resulting water quality is “objectionable
to an appreciable number of persons . .”, or “ detrimental to the public
welfare . .” .

L]
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Maximum Contaminant Level Goal

Before setting a maximum contaminant level (MCL) for any health
related drinking water contaminant, the Safe Drinking Water Act
requires EPA to set a Maximum Contaminant Level Goal (MCLG).
The MCLG for a contaminant is the level at which there is no known
or anticipated adverse health effect to humans. This level is expected to
provide complete protection of public health, thus, in many cases the
MCLAG is set at zero. It is often significantly lower than the MCL
because the MCLG does not take into account cost, treatability, or
detectability of a contaminant.

Best Available Technology

Realizing that, in some cases, it is not technologically or financially
feasible to achieve the MCLG for all contaminants, EPA establishes
MCLs for all regulated contaminants in drinking water. In doing so,
they take into account such factors as health risk assessments, cost-
benefit analysis, and Best Available Technology (BAT), in establishing
acceptable levels. The BAT refers to the technology available to detect
and treat the contaminant of concern. EPA then sets the MCL as close
to the MCLG as possible after taking all these factors into account.
MCLs are the “drinking water standards” that all public water systems
must meet. It is important to remember that as new health effects data
becomes available, an MCL may be adjusted either up or down, de-
pending on what the latest data shows.

Treatment Technique Requirement

For some contaminants, establishing a specific MCL is either not
possible or too costly to mandate. For such contaminants, EPA may
also choose to require specific water treatment practices called Treat-
ment Technique Requirement (TTR), which, when implemented by
the water system, would reasonably protect public health. Examples of
TTR are corrosion control for reduction of lead and copper, and filtra-
tion for removal of particulates in surface water.

Variances and Conditional Waivers

If a water system cannot comply with a MCL, the SDWA allows states
to grant variances and conditional waivers (or exemptions) in certain
situations.
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Variances

A variance can be granted by the state if the water system has already
installed BAT and if there is no unreasonable risk posed to the public
health. In granting a variance, the DNR must establish a schedule for
the system to come into compliance and any additional measures the
water system must undertake during the period of the variance. Only
the nitrate standard applied to noncommunity water systems and
community water systems serving a nursing home, prison or mental
health facility may be considered for a variance at this time. Specific
restrictions and requirements apply.

Conditional Waivers

The state may also consider granting a conditional waiver to a water
system if the following three conditions exist:

* The water system is unable to comply due to compelling factors.

» No unreasonable risk to public health will exist as a result of the
granting of the conditional waiver.

* The water system was in operation prior to January 1, 1989 or, if
it is a newer system, there is no reasonable alternative drinking
water source available.

In granting a conditional waiver, the state may require such conditions
as increased monitoring, public notification, the installation of point-
of-use treatment or filtration devices, or providing alternative water
supplies to the customers. Conditional waivers are not generally
granted for a period exceeding 3 years.

The difference between a variance and a conditional waiver

The main difference between a variance and a conditional waiver is
that a water system does not have to install BAT before it applies for a
conditional waiver. In either case, a variance or conditional waiver
cannot be granted if there is an unreasonable risk to public health.
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DNR Notification

Although the regulations contain many different requirements for
water systems to notify their DNR representative depending on the
situation and the type of treatment the system uses, the most important
notifications the water supplier must remember are listed below.

As soon as possible, but no later than the end of the next
business day when:

/f' » There is a waterborne disease outbreak potentially attributed to
& . the water system.

) ~~_ * There is an unsafe (positive) coliform bacteria water sample from
any certified lab other than the State Laboratory of Hygiene.

Within 24-hours when:

* There is a failure to comply with any MCL, TTR, or monitoring
requirement unless otherwise specified in drinking water codes.

Within 10-days of the end of a monitoring period:

* For all results of any monitoring which occurred during the
specified monitoring period (month, quarter, year, etc.).

* For any monthly reports including the total monthly pumpage,
static and pumping groundwater depth, and any other information
on chemical addition (if applicable).
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Record Keeping

The owner or operator of a public water system must retain copies of
their records for certain lengths of time. These records must contain
certain information and must remain on the premises or at a convenient
location near the premises.

Here is a list of records that public water systems must retain along
with the length of time that the records must be kept:

Actions to correct violations 3 Years
Bacteriological results 5 Years
Chemical results 10 Years
Sanitary surveys 10 Years
Lead and Copper data 12 Years

Actual laboratory reports may be kept or the data may be summarized
in a table provided that the following information is included:

The name of the person who took the sample.
The date, place and time of sampling.

Identification of the sample (e.g., routine, check, raw water, entry
point, etc.).

The date of analysis.

Laboratory and person responsible for performing analysis. o

The analytical method used.

The results of the analysis.

[
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Public Notification

The federal government realizes that an important element of public
safety is keeping the customer informed about the quality of their
drinking water. Two regulations that were enacted to help accomplish
this goal are the Consumer Confidence Report and the Public Notifi-
cation Rule.

Consumer Confidence Report

The Consumer Confidence Report (CCR) is a report that community
water systems (OTM and MC systems) must provide or make available
to their customers annually. The report is an important public relations
tool that shows customers the efforts made by the water supplier to
provide safe water. It is designed to inform the customers of the quality
of the water they are drinking. It must include the following informa-
tion:

* The source of water (groundwater or surface water).

* The name and phone number of the person that customers may
contact if they have questions about the report or their water.

» The time, date, and location of any meetings that customers may
attend.

* Definitions of the terms and abbreviations used in the report.

» Contaminants detected in the water (if any) and the levels found.

* Information on the health effects of the contaminants detected in
the water and where additional information is available.

* Explanation of any violations, length of violations, potential
health effects, and steps taken to address the violations.

* Compliance with other drinking water regulations.

The report must be made available to every customer of the water
system before July 1st of the following year and must also be avail-
able in alternative languages if a significant number of the customers
are non-English speaking.
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Once the CCR has been completed and made available to the custom-
ers, the water system is required to complete a CCR Certification form
detailing the efforts made to make the report available to the custom-
ers. Send the signed certification form and a copy of the CCR to the
DNR.

CCR Instructions

Instructions and a template for creating a customized CCR for your
system are available at:
www.dnr.state.wi.us/org/water/dwg/ccr/cer_instructions.htm

Public Notification Rule

Whereas the CCR is designed to provide information to customers on
an annual basis, the Public Notification Rule (PNR) specifies how and
when water suppliers must inform their customers in the event of a
violation or emergency situation. This rule specifies language, actions,
time frames, and methods that must be used to notify the public.

Depending on the severity of the violation or situation, water suppliers
have anywhere from 24 hours to one year to notify their customers.
Public notices are divided into 3 Tiers to take into account the serious-
ness of the violation or situation.

Tier 1 Notice (within 24 hours)

For a Tier 1 notice, the water supplier must provide the notice to their
customers within 24 hours of learning of the violation or situation.
During this time period the water supplier must also contact the DNR
to learn if additional requirements apply. For example, you may be
required to provide repeat notices. Examples of situations that require
a Tier 1 notice include violation of the MCL for total coliform, fecal or
E. coli or nitrate and/or nitrite; a turbidity exceedance; a waterborne
disease outbreak or an other waterborne emergency.

All public water systems must use one or more of the following meth-
ods to provide a Tier 1 notice to their customers:

» Radio
e Television
* Hand or direct delivery

 Posting in conspicuous locations
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Tier 2 Notice (within 30 days)

For a Tier 2 notice, the water supplier must provide the notice to their
customers within 30 days of learning of the violation. The water
supplier must also issue a repeat notice every 3 months for as long as
the violation persists. Examples of violations that require a Tier 2
notice include all MCL, Maximum Residual Disinfectant Level
(MRDL) and treatment technique violations (except where a Tier 1
notice is required), and; monitoring and testing violations elevated to
Tier 2 by the DNR.

Community water systems (OTM and MC systems) must provide a
Tier 2 notice to their customers as follows:

* Mail or hand delivery.

* Any other method to reach persons served if they would not
normally be reached by mail or hand delivery.

Non-community water systems (NN and TN systems) must provide a
Tier 2 notice to their customers as follows:

* Posting the notice in conspicuous locations.
* Mail or hand delivery.
» Any other method to reach persons served if they would not
normally be reached by posting, mail or hand delivery.
Tier 3 Notice (within 1 year)

For a Tier 3 notice, the water supplier must provide the notice to their
customers within 1 year of learning of the violation. Tier 3 notices may
be distributed individually or combined into an annual report. The
water supplier must also issue a repeat notice annually as long as the
violation persists. Examples of violations that require a Tier 3 notice
include monitoring and reporting violations (except were a Tier 1
notice is required or the DNR determines a Tier 2 notice is required).

Community water sytems (OTM and MC systems) must provide a Tier
3 notice to their customers as follows:

* Mail or hand delivery.

* Any other method to reach persons served if they would not
normally be reached by mail or hand delivery.

* CCR if the violations requiring a Tier 3 notice are less than 1
year old.
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Non-community water systems (NN and TN systems) must provide the
notice to their customers as follows:
* Posting the notice in conspicuous locations.

* Mail or hand delivery.

* Any other method to reach persons served if they would not
normally be reached by posting, mail or hand delivery.

Tier Determination

If you have a violation or situation and you’re not sure which type of
notice is needed (Tier 1 or Tier 2 or Tier 3) or what needs to be done,
make sure to contact your DNR representative right away. Remember,
“when in doubt, call the DNR and find out.”

10 Elements of a Public Notice

Each public notice must include the following 10 basic elements:

1. Description of the violation or situation. J/i
2. When the violation or situation occurred. NOTICE:

3. Any potential health effects including standard health effects
language.

4.  The population at risk.

9]

Whether alternative water supplies (for example, bottled water)
should be used.

Action consumers should take, if any.
What the system is doing to correct the problem.

When the system expects to resolve the problem.

o © =2 A

The name, business address and phone number of the system
owner or operator.

10. A statement to encourage distribution of the notice to others.

After Issuing a Public Notice

The water supplier must send a copy of the notice and a signed certifi-
cation to their DNR representative within 10 days after providing the
notice to their customers. Failure to do so means that the water system
owner will receive a public notice violation.
[ o

|
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Violations

Violations of regulations for public drinking water systems can
generally be placed in one of three categories. They are water
quality violations, monitoring and reporting violations, and water
system violations. A listing of the regulations for public water
systems in Wisconsin can be found in the Wisconsin Administrative
Code Chapters NR 809, NR 811 and NR 812. The table of contents
for these codes can be found in Appendix A.

Water Quality Violations

Water quality violations occur when the level of a contaminant exceeds
its MCL. The severity of the violation, and the resulting action that
needs to be taken by the owner or operator, is determined by the risk
posed to public health. Minimum required actions may include public
notification and a time frame for compliance. If the violation poses a
significant risk to public health, immediate notification, immediate
treatment, and/or fines for non-compliance may apply.

Monitoring & Reporting Violations

Monitoring and reporting violations (also called M/R violations) occur
when the owner or operator of a public water system fails to collect
their samples and/or report the results to the DNR as required. Moni-
toring schedules are mailed to all OTM and NN systems at the begin-
ning of each year. These schedules list the contaminants that must be
monitored and the time frame in which the monitoring must occur. A
list of certified laboratories is included with the monitoring schedule. It
is the responsibility of the system owner to make sure that all samples
are collected at the appropriate location, within the appropriate time
frame, analyzed by a certified laboratory, and that the monitoring
forms are completed, signed and submitted to the DNR within 10 days
of the end of the specified monitoring period. Failure to complete any
of these actions is a monitoring and reporting violation and may result
in increased monitoring, public notification and/or fines. The system
owner or operator may also face substantial fines and/or penalties if he
or she knowingly falsifies any monitoring or reporting data.
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Water System Violations

Water system violations occur when a water system fails to meet code
requirements for water system construction, operation, water pressure
and flow. In most cases, violations of requirements for existing facili-
ties are identified in sanitary surveys conducted by the DNR represen-
tative. Other violations occur when a water system owner fails to
obtain the necessary DNR approval for facility upgrades, construction,
and installation of water treatment. Violations of water system require-
ments will generally result in a compliance order listing the specific
actions that must be taken and the time frame to complete the actions.
Failure to take corrective action on a water system violation may result
in substantial fines for the system owner or operator.
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Capacity Development

Capacity development aims to help public water systems strengthen
their ability to supply safe drinking water now and into the future. The
program focuses on assisting system owners and operators, particularly
small water systems, with improving their technical abilities, manage-
rial skills, and financial resources to comply with the federal Safe
Drinking Water Act (SDWA) requirements.

One of the goals of the Capacity Development Program is to help
water systems improve operations and, most importantly, avoid con-
tamination. The Capacity Development Program was authorized by the
1996 amendments to the SDWA, which established a strong new
emphasis on preventing contamination.

Capacity, in this sense, does not mean just having enough safe water to
drink. Rather, it means that a water system has the technical, manage-
rial, and financial capability to ensure continuous delivery of safe
drinking water to its customers.

Capacity can be broken down into three, interrelated types. They are
technical, managerial, and financial capacity. Each type is further
defined as follows:

Technical Capacity

Technical capacity is the physical and operational ability of a water
system to meet the SDWA requirements. It refers to the physical
infrastructure of the water system, including source water adequacy,
infrastructure adequacy (including wells and/or source intakes, treat-
ment, storage, and distribution system), and the ability of water system
personnel to implement the necessary technical knowledge to safely
operate the system.

Managerial Capacity

Managerial capacity refers to the water system’s institutional and
administrative capabilities. It refers to the management structure of
the water system, including ownership accountability, hiring man-
aging and training of water system staff and the overall water
system organization.
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Financial Capacity

Financial capacity refers to the financial resources of the water system.
These resources include: revenue sufficiency (bill structures that take
into account the need for future replacement of existing equipment),
credit worthiness (the ability of the system owners to obtain and repay
loans for needed capital improvements), and fiscal management (col-
lection and management of sufficient revenues to safely operate and
maintain the water system).

Wisconsin s Capacity Development Program

To assess these three areas, the EPA required the DNR to create a
Capacity Development Program. The program was finalized in August
2000. It is meant to be a proactive means of evaluating and assisting
water systems before problems occur, instead of dealing with problems
after-the-fact.

The first phase of Wisconsin’s Capacity Development Program is to
evaluate the “capacity” of each public water system. For new public
water systems, the DNR evaluates system capacity prior to construc-
tion. For existing water systems, the DNR is using its inspection
processes, namely sanitary surveys, to do this. Next, if capacity devel-
opment problems are identified, the DNR uses different “tools” or
activities to assist water systems. These tools will help public water
systems comply with the SDWA requirements. Some of Wisconsin’s
capacity development tools include:

One-on-one technical assistance from state and local government
staff: Staff from municipal, county, and state government offer assis-
tance to water systems owners and operators to help them understand
the regulations.

Operator Certification: The Operator Certification Program will help
to ensure that water systems are run by appropriately trained and
certified operators.

Technical assistance contractors: The DNR is working with contrac-
tors to provide technical assistance to OTM and NN systems. The
contractors provide one-on-one assistance to water system operators,
covering a variety of SDWA topics and issues.
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Review Questions for Drinking
Water Regulations

1.
2.

10.
11.
12.

13.

14.

15.

Name of the act that sets standards for drinking water quality?

What is the federal agency responsible for drinking water
regulation?

What is the state agency responsible for drinking water regula-
tions in Wisconsin?

What is the name of the authority given to states to enforce
drinking water regulations?

What is the name of the on-site inspections conducted by DNR
representatives to make sure systems are in compliance with
drinking water regulations?

Name the two main classes of public water systems.
What are the two sub-categories of community water systems?

What are the two sub-categories of non-community water
systems?

What’s the main difference between a community water system
and a non-community water system?

Name the two categories of drinking water standards.
What do the acronyms MCLG, MCL, TTR, and BAT stand for?

What is the difference between a variance and a conditional
waiver?

What are the two regulations that are aimed at the customer’s
right to know about their water quality?

What is the name of the rankings established by the Public
Notification Rule based on the severity of violations?

What are the three things used for assessing the capacity of a
water system?
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Source Water

For many years, when people wanted water, they simply picked a spot
and drilled, dug, or pounded a well into the ground with little thought
other than getting enough water to suit their needs. Those days are
gone. These days, when people are looking for water, as much consid-
eration must be paid to the quality of the water, as the quantity. This
chapter explains the water cycle, water sources, water quality, and its
characteristics. It also explains the actions well owners can take to
protect the quality of the water they already have.

The Hydrologic Cycle

The hydrologic cycle is the continuous movement of water through the
environment. Water undergoes physical, chemical, biological, and
radiological changes due to different factors in the environment that
affect its quality and characteristics.

Evaporation and Transpiration

[lustration 2-1 shows the hydrologic cycle. It starts with water enter-
ing the atmosphere through evaporation from surface water bodies
such as ponds, lakes, rivers, and oceans. Evaporation is the changing of
water from a liquid to a gaseous state called water vapor. Water also
enters the atmosphere through evapotranspiration from plants. As
plants take up water through their root system, it moves through the
plant and returns to the atmosphere through tiny pores in its leaves.

Condensation

As water vapor enters the atmosphere it changes from water vapor to
water drops. This process, caused by the cooling of water vapor, is
called condensation. A good example of condensation is the liquid
that forms on the outside of a cold glass of water on a hot summer day.
As condensation occurs in the atmosphere, clouds are formed. Clouds
are made up entirely of tiny water drops or ice crystals.
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Illustration 2-1
The hydrologic cycle
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Precipitation

As clouds absorb more and more water, they reach a point where they
can hold no more and the water falls to the earth. This is called pre-
cipitation. In warm temperatures, it falls as drizzle or rain. In cold
temperatures, it falls as hail, sleet, or snow.

Infiltration, Runoff, and Percolation

Once water reaches the earth’s surface, some of it is absorbed by the
soil. The process of water moving into the soil is called infiltration.
Once water infiltrates into the soil, some is taken up by plant roots and
re-enters the atmosphere through evapotranspiration. Some of the
water moves further down through the soil. This is called percolation.

When soil can no longer hold any more water, it becomes saturated. If
more precipitation falls, some of the water begins to flow across the

ground. This is called runoff. Runoff flows into creeks, streams, rivers,
and lakes and eventually re-enters the water cycle through evaporation.

i
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Aquifers and Groundwater

[llustration 2-2 shows an aquifer and groundwater system. The water
that infiltrates into and percolates down through the soil and rock
eventually reaches a saturated zone called the water table. Below the
water table is an aquifer. An aquifer is a water-bearing soil or rock
formation below the earth’s surface. The water contained in the aquifer
is groundwater. There can be more than one aquifer below the surface
in any one location. Aquifers fall into two broad categories, uncon-
fined and confined.

Illustration 2-2
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Unconfined and Confined Aquifers

An unconfined aquifer is located in a permeable formation where the
water table is free to rise and fall, depending on factors such as the
amount of rainfall and recharge. Confined aquifers or artesian aquifers
are situated below an impermeable layer (confining layer) such as
shale or clay. If an impermeable layer exists above the surrounding
water table, a perched aquifer may form.

Consolidated and Unconsolidated Formations

Unconfined aquifers are often made up of sand and gravel formations.
These formations are called unconsolidated because they are made up
of loose materials that are not cemented together. Most unconsolidated
formations are made up of glacial or river materials deposited thou-
sands or millions of years ago. A consolidated formation consists of
firm, coherent rock, such as sandstone, granite, dolomite, or limestone.
Most consolidated formations were deposited hundreds of millions or
billions of years ago.
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Springs and Artesian Wells

If a confined aquifer gets its water from a source at a higher elevation,
it may be under pressure. If a well is cased through the confining layer,
water in the well may rise above the aquifer - a further indication that
it’s under pressure. A well placed into this aquifer is called an artesian
well. If water flows out of the well without being pumped, it is called a
flowing artesian well (see Illustration 2-2).

Springs may form when an impermeable layer such as clay intersects a
hillside. As water percolates down through the soil and intercepts the
clay layer, the water flows along the top of the clay layer until it
discharges on a hillside. Springs may also form when water-bearing
fractured rock intersects a hillside.

Water Movement in Aquifers

Gravity and pressure control the movement of groundwater in aquifers.
Like surface water, groundwater flows downhill. The natural move-
ment of groundwater is from a point of high elevation (uplands) to a
low one (lowlands), where it eventually discharges to a lake, stream,
wetland, or spring. Near the coast, groundwater may discharge to the
ocean.

Geology controls the rate of groundwater movement. In sand and
gravel aquifers, groundwater may move hundreds of feet per year. In
an aquifer made up primarily of silt and clay, groundwater moves only
a few inches per year. Most groundwater moves a few feet per year.
There are many factors that affect how groundwater moves including
the permeability of the

formation, fractures in Recharge area

the rock, the size and
location of the recharge
areas, and wells pump-
ing from the aquifer.
Permeability refers to
the ability of rock or
soil to transmit water. It
is possible for ground-
water to move at differ-
ent speeds at different
depths in the same
aquifer.

Discharge
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Drinking Water Sources

Water exists in the environment in different forms and locations. The
source of drinking water refers to where it’s taken from. There are
three main sources of drinking water in Wisconsin: surface water,
groundwater, and groundwater-under-the-influence of surface water.

Surface Water

Water that is obtained from lakes, reservoirs, and rivers is called
surface water. Surface waters are very susceptible to contamination.
You name it - manure, gasoline, pesticides, fertilizers, industrial
chemicals, bacteria, air pollution — it can enter surface waters. Because
of their high susceptibility to contaminants, surface water sources must
meet strict monitoring and treatment requirements.

While there are relatively few surface water systems in the world, they
provide more water to more people than any other type of system.
They are typically used by large cities that need a large volume of
water to meet their needs (Milwaukee).

Groundwater

The water that is obtained from aquifers is called groundwater.
Groundwater is generally less susceptible to contamination than
surface water. Groundwater’s susceptibility to contamination depends
on the type and thickness of soil and rock layers, depth to the ground-
water, and the type of contaminants. Some soils are very good at
filtering out contaminants. Others are not. Groundwater in the central
sands area and karst features of Wisconsin are very susceptible to
contamination. In contrast, areas with thick, rich soil and a good depth
to groundwater are generally less susceptible to contamination. In
some areas of the state, groundwater may become contaminated with
naturally occurring minerals in the soil and rock such as arsenic, lead,
radium, radon gas and uranium. Groundwater systems generally have
less restrictive monitoring and treatment requirements than surface
water systems.

Groundwater Under the Influence of Surface Water

Water that is obtained from an aquifer that may be mixed with surface
water is called “groundwater under the influence of surface water”.
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This situation may occur when a well is placed close to a lake or river.
As the well is pumped, some of the water from the lake or river enters
the groundwater, which, in turn, enters the well. In other words, the
groundwater has a connection to the surface water. This connection
makes the groundwater susceptible to the same types of contaminants
as the surface water. Groundwater under the influence of surface water
is covered by the same regulations as surface water systems.

Groundwater Sources
In Wisconsin

The state of Wisconsin has a varied geology, which allows groundwa-
ter to exist in a variety of formations and aquifers. In Wisconsin, there
are four principal aquifers: the sand and gravel aquifer, the eastern
dolomite aquifer, the sandstone and dolomite aquifer, and the crystal-
line bedrock aquifer. These aquifers were formed by a variety of
geologic processes including igneous intrusions, ancient oceans, and
more recently, glaciers that covered 2/3 of the state during the Ice Age
(see Table 2-1).
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