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The Role of Local Officials in
Providing Safe Drinking Water

Karen Mancl, Professor Food, Agricultural and Biological Engineering,
The Ohio State University
Terry Beck, Wayne County Extension Agent, Ohio State University Extension
Ron Veley, U.S. Geological Survey

Belore exploring the components of a water system, discuss in small groups the following

questions about the expectations for water systems in small communities.

Imagine traveling outside the United States.

In what parts of the world would you feel free to drink the water?
» Everyvwhere in the world

+ Only certain areas of the world

«  Nowhere outside the United States

= QOnly certain parts of the United States

* Nowhere

Where in the world can you always turn on the laucet and have enough water to wash
clothes or take a shower?

+ Everywhere in the world
= Only certain arcas

+ Nowhere outside the United States

3
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In your community, what do people expect from
their water supply?

Do they expect their water will alwavs be safe to drink?
= Don't know

* Yes

* No

Do they expect to always have enough water to meet
their needs?

* Don’t know

* Yes

* No

Da they expect their water to be pleisant to use?
* Yes

* Nao, they expect their water will be hard

* No, they expect their water will have iron in it

* No, they expect their water will sometimes have a
bad smell

* No, they expect their water will corrode their
household plumbing

Wha should be able to supply water in your commu-
nity? (Rank in order of importance)

_Private wells are able to provide enough water of
acceptable quality
Whaever can provide the community water at the
lowest price
Whaoever can develop an adequate and protected

source of water for the community

Whoever can be counted on to make sure the
water in the community is sale to use

—_Whoever can be relied vn o provide adequate
water supplies to support community develop-
ment.

The community must maintain control of water
supply to control its economic destiny.

Safe Drinking Water

In a small town who is responsible for
providing safe water?

Individual wells are private. The water supply quality,
pratection, and reliability are the responsibility of the
land owner.

When a water system supplies 25 or more people or o
15 or more service connections (such as homes,
schoals, or businesses), the systemn becomes a commu-
nity water svstem and the responsibility of the commu-
nitv or other owner, Community water providers have
several important responsibilities. They must:

+ Provide safe water

« Provide reliable water service

+ Cuard the public health and safety

+ Protect the water source

+ Comply with state and federal regulations

+ Manage the system, finances, and personnel

+ Ensure the training and safety of the system operator

What is the responsibility of local elected
officials in providing safe water?

If water is provided as a part of a municipal utility
—Local officials become water providers.

If a private provider is supplying water in the commu
nity

Local oflictals enter into contracts and provide
oversight for water service in representing the interests
of the community.

IS8R0 2200040008008
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Water Systems for

Small Communities

Karen Mancl, Professor Food, Agricultural and Biological Engineering,
The Ohio State University
Lori Libby, Center for Public Management and Regional Affairs, Miami University

Providing safe, reliable drinking water in a
community is an involved process. Many
elements must come lo;_.',clhcr O ensure
that a community has the capacity o
develop and sustain a water system.

The big picture is sometimes overwhelm-
ing to local leaders as they work o make
the right decisions for their community. In
this program, the important compaonents
of a water system have been laid out as the
pieces ol a puzzle, They indeed it ogether

to serve the customers, [f a piece is missing,
the customer immediately or eventually

sulfers.

The puzzle and workhook were developed
by a team of water supply, community
service, and educational professionals from
the Ohio Small Communities Environ-
mental Infrastructure Group. The puzzle
and workbook serve as one guide through
a small community water system.
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Karen Mancl, Professor Food, Agricultural and Biologi
cal Engineering, The Ohio State University
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John Victor, Senior Graphic Designer, Communica-
tions and Technology, The Ohio State University

With contributions from:

Terry Beck, Tony Nye, and John Starnm, Ohio State
University Extension

Lori Libby, Miami University

Deb Martin and Ralph Martinsek, Great Lakes Rural
Community Assistance Program

Jeff Morrison, Operator Training Commitlee of Ohio
Ron Veley, USGS

Holly Doughman, USDA-RD

Bob Sprout, Ohio Rural Water Association

Leonard Black, Ohio Department of Natural Resources

Dr. Ashley Bird and Julic Gillenwater, Ohio Environ-
mental Protection Agency

Workbook—Small Community
Water System
Produced by: Karen Mancl, The Ohio State University

#1  The Role of Local Officials in Providing Safe
Drinking Water

Terry Beck, OSU Extension
Ron Veley, U.S. Geological Survey
#1  Water Systems [or Small Communities
Lori Libby, Miami University
#3  Water System Customers
Tony Nye, OSU Extension
#  Current Residential Water Use

Lenn Black, Ohio Department of Natural Re
sources
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Current Commercial and Institutional Water Use

Lenn Black, Ohio Department of Natural Re-
SONrCes

Current [Industrial Water Use

Lenn Black, Ohio Department of Natural Re-
sources

Future Residential Water Use

Lenn Black, Ohio Department of Natural Re-
SOUTCes

Future Commercial and Institutional Water Use

Lenn Black, Ohio Department of Natural Re-
sOurces

Future Industrial Water Use

Lenn Black, Ohio Department of Natural Re-
SOurces

Fire Protection in Small Communities
Tony Nye, OSU Extension

Sources of Drinking Water for Small Communi
Lies

Ron Veley, ULS. Geological Survey
Source Water Protection

Ileather Ravmond, Ohio Environmental Protec
tion Agency

Craig Smith, Ohio Environmental Protection
Agency

Water Distribution System: Pipes, Valves, and
Flush Hvdrants

Julie Gillenwater, Ohio Environmental Protection
Agency

Maintaining Water System [ntegrity

Jell Morrison, Operator Training Committee of
Ohio

Pressure Sources

leff Morrison, Operator Training Committee of
Ohio

Water Storage
Karen Mancl, The Ohio State University
Water Meters

Karen Mancl, The Ohio State University
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Removing Aesthetic Contaminants from Drinking
Water

Ashley Bird, Ohio Environmental Protection
Agency

Filtering Microbes [rom Drinking Water

Ashley Bird, Ohio Environmental Protection
Agency

Water Systemn Disinlection and Byproduct Con-
trol

Ashley Bird, Ohio Environmental Protection
Agency

Lead and Copper Control

Jefl Crisler, Ohio Environmental Protection
Agency

Monitoring Drinking Water Sources

Jelf Morrison, Operator ‘Training Committee of
Ohio

Monitoring Drinking Water for Contaminants

Tadd Kelleher, Ohio Environmental Protection
Agency

Ashley Bird, Ohio Environmental Protection
Agency

Monitoring Water Distribution Systems

Jefl Crisler, Ohiv Environmental 'rotection
Agency

Water Testing Laboratorics

Todd Kelleher, Ohio Environmental Protection
Agency

Water System Monitoring Recording and Report-
ing

Todd Kelleher, Ohio Environmental Protection
Agency

Water System Operation and Maintenance

Tulie Gillenwater, Ohio Environmental Protection
Agency

Certificd Water System Operators

Julie Gillenwater, Ohio Environmental Protection
Agency
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Wiater System Management

Karen Mancl, The Ohio State University
Personnel Management

Tulie Gillenwater, Ohio Environmental Protection
Agency

Lori Libby, Miami University

Training lor Water System Personnel

Jell Morrison, Operator Training Committee of
Ohio

Water System Owner, Authority or Board
Lori Libby, Miami University
Business Plan or Capacity Assurance Plan

Joni Molter, U.S. Department of Agriculture Rural
Development

Holly Doughman, LS. Department of Agricul-
ture Rural Development

Water System Emergency Contingency Plan

Jeff Morrison, Operator ‘Iraining Committee of
Ohio

Financial Management of Community Water
Systems

John Stamm, OSU Extension

Holly Doughman, U.S. Department of Agricul-
ture Rural Development

Lori Libby, Miami University
Technical Assistance [or Water Systems

Jovee Gray, Great Lakes Rural Community
Assistance Program

Mublic Communication
Tony Nye, OSU Extension
Lori Libby, Miami University

Holly Doughman, U.S. Department of Agricul
ture Rural Development



Smatt CommuNITIES ENVIRONMENTAL
INFRASTRUCTURE GROUP

The Small Communitics Environmental
Infrastructure Group was formed in Ohio
in 1990 by state, lederal, local, educational,
and service agencies that provide educa-
tional, technical, and financial assistance
for environmental infrastructure projects.
These agencies saw a need to coordinate
elforts to assist small governments with the
diflicult task of developing, improving, and
maintaining water and wastewater systems.

The goal of the group 1s to assist small
communities in identifying the most
appropriate resources to help the commu-
nities resolve problems associated with
environmental infrastructure. ‘To this end
the group has established three commit-

lees.

* Financing committee— courdinates
financial resources administered by state
and federal agencies by compiling a
financing directory and by holding
bimonthly (the second Friday of even
months) financing coordinating meet

ings with communitics secking assis
tance. The committee evaluates, makes
recommendations, and continues o
work with communitics to obtain

whatever financial assistance is available,

Curriculum committee—offers work
shops for lacal officials on water and
waslewaler systems. For information on
workshops and other water and waste-
water publications, check the website,

‘.t'h"x'.'.:!:(’.l)n'niﬂ sterte.edief~setll

Technology transfer committee—
develops resources for technical consult
ants and regulators on underutilized
technologics appropriate for Ohio's
small communitics. The committee
established a resource library house at
the Operator Training Committee of
Ohio offices at 3972 Indianola Avenue,
Columbus, Ohio. Members of the
committee have also collaborated on
writing and publishing new manuals on
waslewater treatment lt‘t'llltl_‘ll_).l-;},
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Water System Customers

Tony Nye, County Extension Agent, Ohio Stale University Extension
Karen Mancl, Professor Food, Agricultural and Biological Engineering,
The Ohio State University

Water that is sale to drink and pleasant to use is the expectation of people living and
traveling in the United States. Whether i a small town, a big city, or even a rural restau
rant, people drink the water worry free,

:pua-—n; -
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Safe to Drink

Water systems are expected to deliver water  contaminant levels called primary drink-

to their customers that is safe to drink. g, water standards, These maximum
Drinking water should not cause discase or — contaminant levels establish a “ceiling” that
result in acute or chronic toxicity, To all water systems must meet and strive to
ensure safe drinking water, the U.S. Con always stay below. The purpose of the
gress directed the ULS. Environmental primary drinking water standards are to
Protection Agency Lo establish maximum protect the public health.



Primary drinking water standards fall into
five categories.

I.

b

athogens cause discase. Bacteria,
viruses, and parasites are tested for and
controlled throughout a water system.
Cloudy water, measured as turbidity,
can contain bacteria. Therefore, the
turbidity ol drinking water must be
monitored and reduced to minimize
the threat of waterborne disease.

Some minerals and metals can be toxic
al high enough levels in drinking water.
Metals, like lead, and minerals, like
nitrate, must be monitored for and kept
below maximum contaminant levels.

Some orgagic compounds can be toxic
il present in drinking water at high
enough levels. Chemical solvents that
may be used as degreaser and in dry
cleaning, luels like gasoline and fuel oil,

Pleasant to Use

Waler that is safe to drink may not always be pleasant (o use. Secondary drinking water
standards are recommended to protect the public welfare, These aesthetic contaminants

arce listed in Table 1.

b}

and pesticides used on lawns, gardens,
and farms can somelimes impact water
supplics.

Radionuclides are considered toxins if
in drinking water. Primary drinking
water standards have been set for a
range of radioactive materials.

Disinfection byproducts are toxins that
can form in drinking water during the
waler treatment process, Waler systems
must monitor for and make adjust
ments to their treatment process to
control disintection byproducts.

Maximum contaminant levels for drinking
water are constantly reviewed and updated
as new rescarch is considered. To obtain
the latest primary drinking water stan
dards check the US EPA web site

(wwnLepa. goviomwdw/regs ).

Secondary drinking water standards are advisory. Hlowever, in Ohio, community water
systems must remove high levels of iron and manganese.

10
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Table 1. Secondary Drinking Water Standards

Contaminant

Chloride

Caopper

Fluonde

Iron

Manganese

Sulfate

Total Dissolved Solids (TDS)

Zing
Color

Corrosivity

Detergents

Odor

pll

Standard

250 mg/l

1.3 mg/l

2 mg/l

0.3 mg/l

0.05 mg/l

250 mg/l

500 mg/l

5 mg/l
15 color units

NONCOrrosive

0.5 myg/l

3 threshold
odor number

]

ahove 6.

»

below 8.5

11

Symptoms

Salty taste, corrodes pipes,
blackens stainless steel

Bitter or metallic taste, blue-
green stains

Brownish discoloration of teeth

Bitter or metallic taste, brown-
orange slains, iron bacteria,
rusty sediment

Bitter or metallic taste, black
stains

Bitter taste, scaly deposits,
laxative cffects

Salty or bitter taste, scaly
deposits

Metallic taste

Visible tint

Pitted or leaking pipes, metallic
laste, staining

Svapy laste, [rothy, cloudy

“rotlen egg,” seplic, musly, or
chemical smell

Bitter or metallic taste, pitting
ol pipes
Soda taste, slippery feel, scaly
deposits



Hard Water

Another waler quality concern for water reduce hardness o minimize customer
system customers is hard water. No stan complaints. Guidelines lor judging water
dards have been set for water hardness, but  hardness are listed in Table 2,

waler svslems may choose 1o Lreat water to

Table 2. Guidelines for Water Hardness

Concentration

(Grains per gallon) Level of Hardness
below 1.0 _\-"t‘l',\' soll
[Dw35 Soft

35075 Moderately hard
7510 10.5 Hard

10.5 and above Very hard

_12

ARARARARAARARAARRAARAARAARARAARRAARAAARRARRARSY



AR dddddIddadIddddIIdAIIdAIIIAdIIND

=4

Current Residential Water Use

Lenn Black, Environmental Specialist, Division of Water,
Ohio Department of Natural Resources
Karen Mancl, Professor Food, Agricultural and Biological Engineering,
The Ohio State University

Water is used in and around homes lor a variety of purposes. Cleaning, bathing, drink-
ing, and flushing wastes are the primary uses of water. The average person uses 50 1o 75
gallons of water each day. Only 5% of that (2 to 4 gallons} is actually consumed by people
through drinking and cooking. The highest percentage, 40 percent, is used to flush

loilets.

13



I'ypical Houschold Water Use

Drinking &  Other
Cooking %
5%

Toilet Flushing

Laundry & i

[Mishes

P
20,

Hathing

30%

The increasing use of low [lush toilets is having a positive impact on household water
use. Beginning in 1990 all new and remodeled homes are required to install low flush
tilets. Low-flush toilets use 1.6 gallons per (lush rather than 3 to 5 gallons per flush for a
conventional toilel. Communities should encourage property owners to convert, when-
ever possible, to low water using fixtures (‘lable 1).

Table 1. Examples of Water Conserving Fixtures

Conventional fixture Gallons used Water-saving fixture Gallons used
Toilet 1.6 per flush .-\1r-.ass-istcd toilet | (1.5 per flush
Shower head 4-6 per minute Low-flow shower head 2.1 per minute
Faucets Faucet flow-control acrator
Bathroom 4-6 per minule BBathroom (1.5 per minute
Kitchen 46 per minule Kitchen 1.5 per minute
Top-loading clothes washer 40-55 per use Front loading clothes washer 22-33 per usc

[rrigation of lawns and gardens can greatly increase summer water use. Lawn watering recommendations for

Ohio are | inch per week. For a 1/4-acre of lawn that equals 6,788 gallons for cach week over the growing season.

For a 12-week growing season that can amount to 81,450 gallons of water per lawn.

14
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Current Commercial

and Institutional Water Use

Lenn Black, Environmental Specialist, Division of Water,
Ohio Department of Natural Resources
Karen Mancl, Professor Food, Agricultural and Biological Engineering,
The Ohio State University

‘Typical commercial and institutional water usc is considered on a per employee basis

(‘Table 1). The general water use per employee is 45 gallons per day.

15



Some commercial establishments have Institutional water users are:

special water needs. For example, [ood Sehac)
R . o . s SChools
service will use large amounts of water lor

cleaning, Car washes and laundries are * Hospitals
other examples of high water users. Among

TR i *  Nursing homes
institutional water users, hospitals have a

high demand for water. * Community buildings

Commercial water users are; * Swimming pools

* Retail + Fountains

* Laundry + TParks and cunpgrounds

* Tood service Wiater use lrom commercial and institu-

tional users will most likely be scasonal.
Weekend/week day variations are also
+ Hotelimotel commaon. Water is used for bathrooms,

* Service buildings

lowd preparation, cleaning, air condition-

+ Carwash el s
ing, and irrigation,

« lorticultural

Table 1. Estimates of Water Use for Businesses and Institutions

Business/Institution Water Use (gallons/person/day)
Swimming pool 10
Country club (nonresident) 25
Homes, institutional 75-125
Camp ground 25
Picnic areas

with showers and (oilets 20

toilets only 10

drinking lountain only 3
School

with cafeteria, gvm, and showers 25

with cafeteria only 20

no cafeteria, gvm, or showers 15
Restaurants 7=10 gallons/customer/day
Service stations 10 gallons/vehicle/day
Motcls 40 gallons/hed spacefday
General commercial 45 gallons/employee/day

16
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Commercial and institutional users may
provide for some or all of their water needs
through an individual system. If this water
is used by emplovees or the public, it is
classified as a public water svstem and
must mect regulatory requirements as a
system that serves people where they work
(nontransient, noncommunily waler
supply) or where people visit [Lransient,
noncommunity water supply),

Some institutional walter users are govern-
ment buildings, Unfortunately, in many
communitics it is common to provide
water at no cost to these types of buildings.
This practice discourages waler conserva-
tion and can result in large amounts of
unaccounted-for water. A viable water
system needs to account for and be com-
pensated for all of the water it provides to
Users,

17
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Current Industrial Water Use

Lenn Black, Environmental Specialist, Division of Water,
Ohio Department of Natural Resources
Karen Mancl, Professor Food, Agricultural and Biological Engineering,
The Ohio State University

S

Changes have occurred in industrial water usc over the last 20 vears. Older steel and

rubber manufacturers have shifted their practices or have moved out of Ohio, Food
processing is now a major waler-using industry in the state, Manufacturers continuc to
adopt waler conservation practices to save moncy. As a part of their water conservation
measures, many industries are reusing water for cooling and irrigation.

19



Current industrial water users need water
lor a variety of activities. [Tigh quality
water is needed for product and process-
ing. A good example is the use of water in
food processing and beverage production,
ITigh quality water is also needed for
cleaning operations. Lower quality water
may be used in cooling and irrigation at an
industrial site. Water provided [or the
employee restrooms and food service arcas
must meet the requirements of a public
water supply.

Industries draw water to meet their needs
from two major sources. Some provide for
some or all of their water [rom their own
source. Il this water 1s used to serve em-
ployees, however, the industry is operating

a nontransient, nonconununily water
system and is subject to meeting all
regulatory requirements. Some industries
purchase some or all of their water from a
community water supply, It is not uncom-
mon [or an industry to do both., Tor
example, they may draw cooling water
from a well on the site and purchase water
from a community water supply to serve
the employees.

Large water users oflen expect lower water
rates. Unfortunately, these types ol policies
discourage water conservation. Water rates
must be considered carefully to recover the
cost ol producing and delivering water 1o
an industrial user Lo maintain a viable
water system.

20
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Future Residential Water Use

Lenn Black, Environmental Specialist, Division of Water,
Ohio Department of Natural Resources
Karen Mancl, Protessor Food, Agricultural and Biological Engineering,
The Ohio State University

Future residential water use has two components. One is additional users within the
current service area, The second is expanding the service arca.

21



Current Service Area

Predicting increases within the service area is relatively straightforward. The simplest
method is to reflect past population growth into the future. Adjustments to these projec
tions can be made based on known development patterns.

19610 Population: 407 _

18%
1970 Population: 148 ——
1980 opulation: 457

5%
1990 Population: 480
_ i es 5%
2000 Projection: 504
79

2010 Projection: 514

| Sl":lel

2020 Projection: 561

Figure 1. Example of a simple population projection reflecting past
population growth.

Expanding Service Area

Predicting service arca expansion is much more speculative. Expanding water service into
new areas is a critical part of community planning. When planning for future residential
service be sure Lo keep in mind the need to establish loop or grid systems. Loops and
grids cnable most customers o maintain water service even when a water line break or
necessary water line maintenance occurs. Straight line service is unreliable and when used
is a sign of poor planning.
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Water FFlow

l

Valve ’ G l'i (1

L Development
l Water
Waterline break ><
Valve L
ﬁ Valve
| |

Strip
Development

Figure 2. Example of service
mterruption caused by waterline
break in grid and strip systems,
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Future Commercial and

Institutional Water Use

Lenn Black, Environmental Specialist, Division of Water,
Ohio Department of Natural Resources
Karen Mancl, Professor Food, Agricultural and Biological Engineering,
The Ohio State University

25



Retention and expansion of existing
businesses and institutions should be a
major focus of a stable small community,
The current water users may be restricted
by the quantity or quality of their existing

7ater supply. Their future plans and needs
should be a consideration in the develop-
ment and improvement of 4 community
water svsten.

Businesses and institutions that have their
own private water supply may now fecl
burdened by the increasing regulatory
requirements that have been put in place o
protect employees, business customers, and
institutional visitors. These facilities may

26

now wish to become a part of a commu-
nity water supply. For example, schools
with their own water supply are considered
nontransient, noncommunily walter
syslems and some are struggling (o keep up
with new regulatory requirements.

New commercial and institutional devel-
opment plans are more speculative,
Downtown revitalization projects will
likely increase water needs. Planned
development at highway interchanges also
comes with a need for waler. Water service
must be a part of all future commercial
and institutional development plans.
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Future Industrial Water Use

Lenn Black, Environmental Specialist, Division of Water,
Ohio Department of Natural Resources
Karen Mancl, Professor Food, Agricultural and Biological Engineering,
The Ohio State Universily

27



Planning for industrial development is tied
to the water available both in quantity and
quality. The nature of the supply can shape
community planning (or industrial devel
opment. A community that has access to
large volumes of high quality water will be
attractive to industrics like brewers,
bottlers, food processors, and energy
producers. Many of the high-tech indus
tries that 50 many comununities wish to

Industry

Apparel and other textile products
Chemical and allied products
Electronic and other electric equipment
Fabricated metal products

Food and kindred products

Furniture and fixtures

Industrial machinery and equipment
Instruments and related products
Lumber and wood products
Miscellancous manufacturing industries
faper and allied products

Petroleumn and coal products

Primary metal industries

Printing and publishing,

Rubber and miscellaneous plastic products

Stone, clay, and glass products

Textile mill products

Transportation equipment

[nvesting in water supply capacity and
infrastructure is a difficult challenge for
small communities. Many communities
have set aside land for an industrial park.
To ellectively attract industries these
industrial parks must have waler service in
place. The development of water service for

attract require extremely high quality
water,

Industries have varving waler demands. All
industries need some water for employee
restroom facilities. In addition, industries
may use water in production, cleaning, or
cooling. Water demand is expressed on a
per emplovee basis,

Water Use
(gallons/employee/day)
1,068
216
378
843
149
184
16

wn
—
[ %7

[ o)
>7
v

industrial needs is no guarantee that
industries will move to your community.
However, if it is not available, an industry
will move to where the water is. Attracting
industry is part of a larger community plan
where water supp]}’ 15 just ane nedessary
component.

28
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10 Water Sources for Fire Protection
in Small Communities

Tony Nye, Extension Agent, Clinton County, Ohio State University Extension
Karen Mancl, Professor Food, Agricultural and Biological Engineering,
The Ohio State University




Large cities use the public water supply for
fire protection. Large fire hydrants con-
nected to large diameter water pipes deliver
the necessary flowrate for fighting fires,
The water stored in the community
reservolrs and waler Lowers is often ad-
equale withoul disrupling service.

Small community water supplics, however,
may not be adequate for lighting fires.
Flush hvdrants, required to maintain the
distribution system, are not fire hydrants
and do not provide adequate water
flowrates for fire protection. The volume of
waler stored in small community water
lowers is generally not enough to light
most fires. Using potable water sources to
fight a firc will likely disrupt customer
service [or a day or more. Most rural water
supplies can provide only enough water f(or
“first aid” in starting to control a fire until
adequate water from other sources can be
brought to the site.

Volume of Water Needed

Firefighters need quick access to large
volumes of water to control and put out a
[ire. While more water is generally better,
the minimum water volumes and Howrates
are reccommended by the National Fire
Protection Association.

Minimum volume and flowrates for
adequale fire protection are calculated for
cach community. Local Lire companies
survey the number, type, construction
material, contents, and proximity of
structures i a community, The minimum
water supply is calculated from:

* the cubic feet of each structure,

+ its occupancy hazard classification, and

+ its construction classification.
Occupancy hazard classifications range
from 3 for severe hazards, such as lumber-
vards, feed and grain mills, or fuel storage,
to 7 for light hazards, such as a dwelling,

schaol, ar office building. Construction
hazard classifications are based on the

building material. A construction hazard
classification of (1.5 1s for fire resistant
comcerete, brick, or stone buildings while a
classification ol 1.5 is for wood frame
construction.

Minimum water supply values increase as
the l\lli]dingﬂ are closer toget her. The
values increase by 1.5 times if structures
are closer than 50 feet apart.

A community may have enough water to
provide [ire protection but the water must
be applied quickly 1o ¢control a fire, The
rate at which water flows to a fire is
controlled by the capacity of the pipes,
hydrants and the water pressure. The
flowrate per water “stream” should be at
least 500 gallons per minute and sustained
for at least 60 minutes to control a five. If
the structures are close together, higher
flowrates are needed. Large structures,
such as a hospital or school building, may
require more than one waler stream,
requiring, more water. [f structures are
close together, the risk of a fire spreading
increases, 5o higher minimum flowrates
are recommended.

Fire Hydrant
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 Structure separation

less than 30 feet

30 to 100 feet

more than 100 feet

Minimum fire flow (gal/min)
1,000
750
00

Providing Water for Fire
Protection

Fortunately, small communities have
several oplions available for the develop-
ment of water reserves for fire protection.
For example:

. Large and high hazard sites can
construct elevated water storage
tanks.

. Cisterns and swimming pools can
serve as a developed water source.

. Natural and constructed bodies of
water, such as ponds, quarrics, mines,
springs, and cven wastewaler treal
ment lagoons can be improved to
provide walter for [ire protection.

Water bodies in Ohio are subject to envi-
ronmental conditions such as freezing
weather and droughts. Many water bodies
have steep banks, making access inan
emergency difficult. Communities that
plan to use these sources for fire protection
need to do five things.

. Map the location, volumes, and type
of cach water supply. This map
should be provided to the fire alarm
dispatcher.

An all weather road must lead to cach
water source.

ra

3. A dry-hydrant that matches local fire
cquipment should be installed at cach
water source, Details on dry-
hvdrants are in Ohio State University
Extension Fact Sheet ALX-422,
available at vour local Extension office
or on the Ohioline web site at herp:/f
chioline.osuw.edu.

4. Inspect cach water source regularly to

note any changes in water level or
access and correct any problems.

5. A usage agreement should be ob-
tained for cach water source located
on private property. An example
agreement is shown below,

Fire companics will use one or more
pumper trucks to transport water to the
fire scene., Therefore, travel distance is
critical in getting water to a fire in a timely
manner. A community should have mul
tiple sources of water throughout the area
rather than rely on only a central source.

Using a Community Water
Supply for Fire Protection

If 2 community chooses to use the public
waler supply for some or all of its fire
protection needs, the spacing of fire
hydrants must be considered. The large
hydrants served by large pipes are more
expensive than those required for domestic
use. Careful placement of fire hydrants can
keep costs reasonable while still providing,
adequate fire protection. The distance from
a dwelling to the nearest fire hydrant
ranges from 250 to 500 feet and is a factor
in setting fire insurance rates.

Example

Water Usage Agreement*

at

We the undersigned owner(s) of a lake or pond located

grant the

emergency fire suppression purposcs.

All other uses of said pond or lake shall be alter notifi

cation and permission of the owner.

“Alter: National Fire Protection Association, 1993,
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Department permission to maintain a dry hydrant and
access roadway 1o said lake or pond to be utilized for




Community Fire Protection
Program

As a part of developing a [ire protection
program in your communily, talk to your
local insurance provider about fire insur-
ance costs and requirements. More impor-
tantly, talk to your local fire company
about ways to improve fire protection in
vour community through the installation
of dry hydrants in water hadies in and
around the community. The local water
system manager should be consulted about
the potential and costs of using the com-
munity water system for [ire protection,
Also contact the National Fire Protection
Association (or more detailed information
on its standards for Water Supplies for
Suburban and Rural Fire Fighting (NFPA
1231}, The Association’s phone number is
617-770-30060 and its web site is
www.nipa.org
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Sources of Drinking Water for

Small Communities

Ron Veley, U.S. Geological Survey




‘1o provide an adequate and sustainable
water supply for customers, a water system
must develop a water source. The principal
water source alternatives are direct use of
surlace water and ground water, or pur-
chase of water from another water supplier.
Water conservation is another option for a
community W extend a water source o
serve the needs ol customers.

Surface Water

The two most common surface water
supply alternatives for small communities
are offstream reservoirs and onstream
reservoirs. An offstream reservoir is an
earth structure designed 10 store water. A
pipeline and a pumping station, if gravity
flow is not possible, are required to trans
port water from a natural source to the
oflstream reservoir, Onstream reservoirs, as
the name implies, are designed 1o impound
water within the source’s main channel.
The main components of an onstream
reservoir are the dam (earth, metal, or
concrete) and the spillway. Both types of
reservoirs can be designed for multiple
uses, such as public water supply, industrial
water use, and recreation. Onstream
reservoirs also can provide flood contral.

One difference between the two types of
reservoirs is their ability to make {ull use of
the potential water capture rate. The
capture rate is a measure of a reservoir’s
ability to intercept runofl’ from precipita
tion and snowmelt. The offstream
reservoir’s design inhibits runoft as a
walter-replenishment source.

The principal environmental concern with
onstream reservoirs is their disruption of a
streamn’s ecosystem. ‘The onstream reservoir
transforms part of a free-flowing stream
into a ponded, controlled water source.
The transformation changes the nature of
the ccosystem, which can lead to losses or
changes in the plant and animal species
associated with the stream’s natural
ecosystem.

Ground Water

A ground water supply for a small commu
nity typically consists of either two large
wells or a system of smaller wells that
collectively supply sufficient water to meet
community needs. Ground water yields are
variable throughout Ohio. Yields in
northwestern Ohio are commonly 100 to
more than 300 gallons per minute per well,
whereas vields in the southeast are more
likely to be less than 5 gallons per minute.

Most of Ohio’s ground water supply meets

the Ohio Environmental Protection Agency

drinking water standards without treat-
ment except for disinfection. Svme ground
water will require treatment to reduce high
levels of iron, and sollening to reduce
waler hardness is common. Potential
contaminants to water supply sources
resulting from human activities include
leachate from on-site septic systems,
hydrocarbon leaks and spills, brine from
oil and gas drilling, toxic metals from
mining and industrial activities, and
pesticides,

Purchased Water

Some communities choose to purchase
water from outside sources rather than
develop a new surface or ground water
source. The community that exercises this
option may give up control over certain
aspects of the water supply system and thus
may not be an active participant in deci-
sions allecting its water supply. The most
notable loss of control lies in establishing
water rates.

Water Conservation

One solution to prablems of increasing
water demand is to try to reduce the
demand through water conservation
programs rather than seck to meet the
demand by developing or expanding water
supplies. Supply-side management pro-
grams, which reduce water losses in the
delivery system, include water audits and

34
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leak detection. Demand-side management,
which reduces water use by modilying
customer behavior, can be accomplished
through ordinances, incremental water
rates, and education. Successful water
conservation programs may reduce rev-
enues initially, therefore a community may

need w adjust its water-rate structure so
that revenues equal the cost of providing
water to its customers.

After: Veley, R. ). 1992, Advantages and
Limitations of Water-Supply Alternatives.
Water Fact Sheet USGS Open-file 92-119.

Summary of Advantages and Limitations of Water-supply Alternatives

Advantages

Surface Water—Offstream Reservoirs

«  Site llexibility compared with onstream
rESErVoITs

- Potential for incremental development

»  Selective withdrawal ol source water

+  Mitigation of environmental disruption
«  Multipurpose use

Surface Water—Onstream Reservoirs

» No pump or pipeline from source o
reservoir required

- Higher capture rate compared with
offstrcam reservoir

+ Multipurpose use
Ground Water

+ Generally less expensive Lo develop than
surface water

* Operation and maintenance less expen-
sive than for surface water

+ Environmental disruption associated
with surface water development is

avoided
Purchased Water
+ Reduced capital expenses
+ No source development expenses
»  Water-treatment lacility unnecessary
Water Conservation
+ Increased water source longevity
+ Infrastructure projects delayed

+ Reduced treatment expenses

Limitations

= Operation and maintenance expenses

commanly higher than [or onstream
TCSCTVOITS

*  Lower caplure rate compared with
onstream reservoirs

*  May require a lowhead dam

+ Potential contamination [rom point and

nonpoint sources

= Dam/spillway expense

* Environmental disruption

+ Quantity and quality may be inadequate

+ Recharge area requires protection

+  Loss of autonomy

«  Limited control of water rates

+ May reduce revenues initially
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Source Water Protection

Heather Raymond, Division of Drinking and Groundwater,
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Craig Smith, Division of Drinking and Groundwater,
Ohio Environmental Protection Agency
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Why Protect the Water
Source?

“An ounce of prevention is worth a pound of
cure.” While this is an old proverb, it can he
all too true for a water system, Drinking
water contaminants are difficult and
expensive (o remove from water. A single
accident can contaminate a water supply
for decades. In some unfortunate cases,

communities have had to abandon their
water supply and develop a new one in
response to contamination.

Communities make a tremendous invest-
ment in the development of their drinking
waler infrastructure. Installing pipe and
building water towers and treatment plants
are expensive projects for a community,
Protecting the source of water protects that
investment.

Stepwise Approach to Source Water Protection

For Groundwater Sup_plies

Step 1. Identify the protection area
(Figure 1),

+ 5 vear time of travel

Ohio EPA is currently delineating the
S-year time of travel arcas for existing
water systems. New waler systems
may have to delineate their own 5-
vear time of travel arcas. Consulting
hydrogeologists have this skill.

+ 1 year time of travel

An inner management zone based on
the 1-year time of travel is also
delincated as the most critical arca to
focus protective actions.

Susceptibility of groundwater sources
| varies throughout the state. The Ohio
Department of Natural Resources has
published maps called DRASTIC
maps, which predict the potential lor
contamination. In general, the
highest vielding groundwater sources
tend to be the most vulnerable.

For Surface Water Supplies

Step 1. Identify the protection area
(Figure 2).

Watersheds are the land arca that
drains to one spol, like a water system
intake. Watersheds are rather casy to
outline using topographic maps.

Since it s difficult to protect the
entire watershed, critical areas, called
corridors and emergency manage-
ment zones, are identified.

* The corridors are at least 10 miles
upstream of the intake, 1,000 feet
on ¢ither side of the principal
stream and 500 [ect on cither side

of tributary streams.

* The emergency management zone
1s 300 feet upstream and 100 feet
downstream of the water intake. If
a spill occurs in this zone, no
actions can prevent conlaminants
from entering the water system.
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PROTECTION
AREA

Five Year
Tine ol Travel

Dy = —

‘

Groundwater
3-D view of pumping well and protection area.

Figure 1. Delineation of time of travel zones to establish groundwater protection areas.

Werlershad Bowndary

——  Protection Area

Pubiic Water System

S

Corridor Managament
Zomm

Figure 2. Map of watershed identilying critical protection
arcas and emergency management zones.
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For Groundwater Supplies

Step 2. Inventory activities that can
threaten the water source (Table 1).

The soil is the most important barrier
protecting groundwater supplies.
Activities that occur within the soil or
beneath the soil laver create a greater
threat.

Direct—subsurface activities

« wells

* muning activity

* underground storage tanks

. in_icctmn wells and drainage wells
*  septic systems

|+ excavated lagoons, ponds, and
quarrics

* dumps

Surface activitics that one would

think of as a threat to a water supply

are mediated by the soil. Chemicals

concentrated by some surface activi-

ties may overwhelm the protective

nature of the soil and threaten

groundwater guality.

Indirect—surlace activities
+ road salt storage
+ landiills

+ overapplication of wastes and
chemicals to land

< spills

For Surface Water Supplies

Step 2. Inventory activities that can
threaten the water source (Table 1).

Activities that discharge pollutants
directly into a stream create the
greatest threat,

Direct—discharges
+ sanilary and storm sewers
= spills and transportation accidents

Plant buffers along stream corridors

help o protect surface water supplies.

Activities that result 1 bare soil next
1 a stream or ditch threaten walter
supplies.

Indirect—soil disturbance actlivities
* strip mining,
= constrction

» cultivation

IR R AR AR R R R AR R AR AR R AR AR R R AR AR RRRRARRRARARARARN



Table 1
Example of potential contaminant sources list.
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Map Code Source Name/Address Source of Information
Somewhere, OH 99999

;-3 Animal wasle storage/treatment” Happy Hciﬁ*r Dairy Ficld survey
176 Qak St.

C-3 Auto repair shop We Fix It Field survey
21 Main SL

C-14 ry cleaner Ace Cleaners Field survey
95 Main SL

C-21 Gas station 40 Main St BUSTR

C-34 Paint store 26:S. 1st St. Field survey

C-45 Veterinary office” 10°S. 1st St Field survey

-3 Chemical plant 2 Industry Way RCRIS

1-9 Machine/metalworking shop We-Fab Metal Field survey
6 Industry Way

M-20 Road maintenance depot 126 Maple St. Field survey

0-2 Chemical drums/storage Water Plant Site visit

0-15 Sewer lines” Site visil

* Potential Pathogen Source

[

- Step 3. Identify protection strategics.

Step 4. Communicate with the public.

Communitics can be very creative in
(inding ways to protect their water.

| Some of the strategics a community

may choose are:

+ Adopting zoning ordinances to
control where activities that threaten
the waler supply can occur. For
example, the underground storage
tanks used in places like gas stations
may be excluded from a groundwater
protection area,

» Purchasing or leasing undeveloped
land in critical source water protec-
tion areas.

+ Using local tax code Lo encourage
land owners to limil activities in the
proteclion areas.

+ Identifving hazardous materials

transportation routes in and around
your comrmunity.

Include discusstions of pollution
prevention activities in public meetings |
and in schools. Work with the local |
news media to highlight the cost and
benefits of source water protection,
Hold household hazardous waste
collection events and recycling pro-
grams. Most importantly, put up signs
w identify the source water protection
area along with a phone number to
report an accidental spill.

DRINKING WATER
PROTECTION AREA

REPORT SPILLS
1-800-282-9378

i




Cost of Source Water Protection

Cost

Identifying the protection arca (Step
1} is the most critical and probably
the most expensive step for a small
community. Professional
hydrogeologists have the training and
capability to outline the critical zones
and corridors, Their expertise and
time is the major cost to the commu-
nity. Source water delinecation studies
tvpically cost from §5,000 ta $15,000
for a small community.

I'he inventory ol activities in the
protection area {Step 2) is a simple
listing. Identify both direct and
indirect threats to the water source.
Mark the location of each activity on
amap.

Using local experlise to create this
inventory takes a few hours of time. If
an outside professional is hired it can
cost from S300 to $5,000,

Protection strategics (Step 3) require
the coordination and cooperation
among planning, construction,
transportation, utility agencics,
elected officials, and property owners.
Cost to implement protection strate
gies comes from:

* mecting time o plan and develop
the protection program.

* outside expertise to advise and
mediate discussions.

* purchase of critical land areas and
development rights for land.

+ remediating threats or cleaning up
spills that have already occurred on
privatc property.

42

Resources Available

The state of Ohiv is sponsoring the
delineation of existing water supplies.
Ohio EPA staff plans to complete this
task by 2003,

New systems may have to delineate
the source waler arca themselves,
Some communities have cooperated
with local universities o support
source water delineation as a student
project. The students gains a research
project while the community sup
ports a local educational institution.

In small communities knowledgeable
local residents and community
employees can work together to list
and map activities.

Ohiov EPA plans to include an inven-
tory of activities along with the
delineation lor existing water systems
with the help of a water system
employee.

Many state and local resources are
available to help develop protection
strategics. Some examples are:

» OSU Lxtension can bring in
cxpertise on land uses and help
mediate communily discussions.

* Ohio EPA can help establish
linkages with other communities
that have successfully developed
protection strategics.

* Ohio Fire Marshall has an active
program on the installation,
upgrading, repair, and closure of
underground storage tanks,
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