KDHE Bureau of Environmental Field Services LEPP Onsite Systems and Flooding Resources

General Considerations for Sanitarians and Local Environmental Health Department
Officials: NATURAL DISASTER PREPAREDNESS AND RESPONSE

Counties are required to have emergency plans. Some counties have sanitation considerations written into the
plan, since things like locating wells and septic systems, reporting and abandoning found wells, etc. could be
assisted by county sanitarians. Contact your county emergency manager for more information on your local
plan.

In order to be called by incident command to respond to a disaster, credentials and a badge are highly
encouraged, if not required. For more information, or to get involved, contact your county emergency manager.

Some examples of how sanitarians have been involved in local disaster response:

e In some locations throughout the state, sanitarians have been called upon by the locale to inspect homes
for habitability.

e Mass sheltering locations and/or remaining inhabitable houses may not have the wastewater load
capacity for the number of people temporarily sheltering there.

e Abandoned properties, wells and systems: After a disaster such as flood or tornado, properties
may be abandoned. When the debris is eventually cleaned up, abandoned/damaged septic tanks and
wells are frequently discovered.

e During cleanup, trucks can compact the drain field soil and/or crush a septic tank. Locations of tanks
and wells need to be marked.

Other Considerations:

e Homeowners in floodplains should have their wellheads taller than flood level and capped with sanitary
seals, with protective features to guard against floodwater debris.

e In the case of house fires or wildfires, well casings can melt, releasing chemicals and may require the
well to be plugged and a new one dug.

There are additional issues with mass animal mortality in the case of fires, floods, or blizzards. Carcasses must
be disposed of properly in a landfill or other preapproved burial site. Contact your local KDHE office for more
information and guidance.

KDHE Offices Contacts:

Northwest District Southwest District LEPP

2301 E. 13th Street

Hays, KS 67601-2651

Phone: (785) 261-6100
KDHE.NWDOAdmin@ks.gov

North Central District

2501 Market Place, Suite D
Salina, KS 67401-7699
Phone (785) 827-9639
KDHE.NCDOadmin@ks.gov

Northeast District

800 West 24th Street
Lawrence, KS 66046-4417
Phone: (785) 842-4600
KDHE.NEDOAdmin@ks.gov

302 West McArtor Road
Dodge City, KS 67801-6014
Phone: (620) 682-7940
KDHE.SWDOAdmin@ks.gov

South Central District

300 West Douglas, Suite 700
Wichita, KS 67202-2921
Phone: (316) 337-6041
KDHE.SCDOAdmin@ks.gov

Southeast District

308 W 14th Street

Chanute, KS 66720

Phone: (620) 431-2390
KDHE.SEDOAdmin@ks.gov

1000 SW Jackson St.
Topeka, KS 66612-1367
Phone: (785) 296-4195
nps@ks.gov
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Resources for Counties & Homeowners: Onsite Systems and Flooding

General

Returning Home after a Hurricane or Flood—American Red Cross (1 page)
Repairing your Flooded Home—American Red Cross (56 pages)

Flood Safety—KDHE (7 pages)

Basement Flooding—KDHE Brochure (2 pages)

Guidance on Contamination of Flooded Areas—CDC document (7 pages)

Septic Systems and Solid Waste

What to do after the Flood? EPA—Septic Systems

MF2246—Plugging Cisterns, Cesspools, Septic Tanks, and other Holes (4 pages)
KDHE Disaster Recovery Website

KDHE Disaster Response/Solid Waste Website

Note: The Dane Hansen Foundation gives funds for cleanup, for example to pay for dumpsters and subsequent
transport of debris to the landfill. You can check if your county is in their territory.

Private Wells

KGS Water Well Database

KDHE Water Wells Unit website (additional guidance and resources)
What to do after the Flood?—Wells—EPA

MF2733—Restoring a Flooded Well to Service

MF970—Private Wells—Safe Location and Construction

Testing and Chlorinating

MFg51—Testing to Help Ensure Safe Drinking Water
MF871—Recommended Water Tests for Private Wells
MF963—Taking a Water Sample
MF912—Understanding your Water Test Report

KDHE Certified Private Water Well Testing Labs
MF911—Shock Chlorination for Private Well

Plugging and Reporting

Plugging Hand-dug Wells Fact Sheet
Water Well Plugging Report Form_ WWC-5P Water Well Plugging
Report Form Instructions

Mold

EPA Mold Guide—A Brief Guide to Mold, Moisture, and Your Home
Getting Rid of Mold—CDC Flyer (1 page)

When to Use Bleach—CDC Flyer (2 pages)

Clean with Bleach—CDC Flyer (1 page) English

Clean with Bleach—CDC Flyer (1 page) Spanish

MF2141—Mold in Your Home

Mold Cleanup—CDC Flyer (1 page) English

Mold Cleanup—CDC Flyer (1 page) Spanish

Homeowner's and Renter's Guide to Mold Cleanup After Disasters


http://www.kdheks.gov/disaster_recovery.htm
http://www.kdheks.gov/waste/forms_disasterresponse.html
https://danehansenfoundation.org/?page_id=988
http://www.kgs.ku.edu/Magellan/WaterWell/
http://www.kdheks.gov/waterwell/
http://www.kdheks.gov/disaster_recovery.htm
http://www.kdheks.gov/waste/forms_disasterresponse.html
http://www.kgs.ku.edu/Magellan/WaterWell/
http://www.kdheks.gov/waterwell/


BASEMENT FLOODING

Basement flooding is a common occurrence in some
areas due to excessive rainfall and saturated ground
conditions. One source of basement flooding can be
from structural causes such as cracks in basement
walls and floors coupled with saturated soils.

Another source of the flooding can be from the backup
of sewage from municipal wastewater collection
systems. This usually happens when sewers are
surcharged after periods of high moisture for several
days duration. Water leaks into the collection system
and tends to dilute the normal domestic sewage. When
the carrying capacity of the pipe is exceeded, the
sewage and stormwater tend to back up into customer
service lines and through floor drains into basements.

Prevention

Basement flooding from cracks and openings in
basement walls can be prevented only if the walls and
floor are in good condition. Footing drains and sump
pumps are desirable in preventing flooding from this
source. This type of flooding is beyond the scope of
this discussion.

Preventing backups from the sewage collection system
can be categorized as short term and long term
measures. First, the short term or emergency measures
will be discussed:

1. Preparation is the key to emergency prevention
of basement backups. When backup is
imminent, sandbags should be placed on the
floor drains and in the plumbing fixtures
(toilets) to minimize the amount of water
backing up into the basement. An alternative to
sandbags would be a rubber plug. These are
listed in the USA Bluebook catalog and can
also be found at hardware stores and plumbing
suppliers. The prices for 3" and 4" plugs are
typically less than $5.

2. Immediately stop all water use in the
household when backup conditions are
imminent or are occurring!

3. Call the city or sewer district immediately and
inform them of the problem. There may be
blockages, pump malfunctions or other
problems that can be corrected without much
delay.

Long term preventive measures are necessary if
basement backups from the collection system are
likely to occur. Following are suggested preventive
measures:

1. Plumbing modifications may be made.
Basement floor drains may be permanently
plugged and a sump and sump pump installed.
Basement showers and toilets can be modified
to pump into the household sewer at or near
ground level. Usually water will not back up
into plumbing fixtures at the main floor level.
The problems occur because of the lesser
degree of elevation change between the
basement floor and the main sewer line. Again,
when sewers are surcharged, minimize the use
of water as the sewers can't carry it and it will
be discharged into the environment.

2. Another type of plumbing change would be the
installation of check valves. This type of valve
prevents the reversal of flow or backup of
sewage into the basement.

Your plumbing contractor should be able to
obtain and install this type of valve. These may
be obtained from local suppliers of water and
wastewater products or plumbing supplies.

These are also listed in the USA Bluebook
catalog as “plastic backwater valves.” The
prices for 3" and 4" valves are in the $30-$60
range.

Another type of valve listed is the “Sewer
Relief Valve and Cleanout.” This valve is
installed outside the house and allows overflow

at a predetermined level, thus preventing
backup of sewage into the basement. This
valve is also in the $40 range.

A third listing in the Bluebook is the "Elder
Valve" which is a valve that can be manually
shut off or screwed down to reduce flow. It
also serves as a cleanout. The price of this
valve is approximately $80.

For a USA Bluebook catalog call 1-800-548-
1234 or find online at www.usabluebook.com.

Cleanup

If a backup of sewage does occur, the following
steps should be taken to clean up the area:

1. First, remove the remaining standing water.
Materials which have been water soaked should
be removed from the basement. Such items
could include bedding, rugs, upholstered
furniture, boxes, carpeting and padding and
papers.

2. With the electricity turned off, electrical outlets
should be opened and drained and allowed to
dry. Duct work should also be drained and
allowed to dry.

3. Walls and hard-surfaced floors should be
cleaned with soap and water and disinfected
with a solution of % cup of bleach to one gallon
of water. Thoroughly disinfect any food
service areas or areas where children play.

4. Wash all linens in hot water or have them dry
cleaned. Steam clean all carpeting, if
salvageable. If not, discard. All carpet
padding should be discarded.

5. If insulation and sheetrock have become wet it
will need to be removed. Allow plenty of time
for drying before reinstalling insulation to
prevent mildew.





Personal Hygiene

1. Wear rubber boots and waterproof gloves
during a cleanup of sewage.

2. Wash hands with soap and water before B a S e I | l e n l

preparing or eating food and after handling
articles contaminated with sewage.

F l o
3. Avoid smoking while working in sewage- O 0 l n g

contaminated water.

4. If you have any cuts or sores which will be
exposed to this water wash them thoroughly
afterwards to control infection. If a wound
develops redness, swelling or drainage, seek
immediate medical attention.

5. Disinfect toys using a solution of 1/8 cup of
bleach in 2 gallons of water.

6. Anyone receiving a puncture wound or a cut
while cleaning up should have a doctor
determine whether a tetanus booster is

necessary.

For further information, you can contact us at the
telephone number listed or call your nearest KDHE
district office:

North Central District Office - Salina

785/827-9639

Northeast District Office - Lawrence What You Should Know
785/842-4600

Northwest District Office - Hays
785/625-5663

South Central District Office - Wichita
316/337-6020

Southeast District Office - Chanute
620/431-2390

785-296-5506
Fax: 785-296-0086

KDHE - Bureau of Water

Technical Services Section
Southwest District Office - Dodge City 1000 SW Jackson, Suite 420

620/225-0596 Topeka, Kansas 66612-1367
Phone: 785/296-5506

KDHE - Bureau of Water
1000 SW Jackson, Suite 420
Topeka, Kansas 66612-1367






Mold Clean-Up After Disasters: When to Use Bleach

After a hurricane, flood or other major storm, “green” products can be difficult to find.

Bleach and dish detergent might be the only things available in your area. Bleach and
dish detergent, common household items, can be used to clean mold in your home
after a storm.

The steps to take to clean up mold will depend on how much water damage your
home suffered.

If the inside of your home is covered with debris

and thick mud al_ld dirt is on the floor and on the :Ilggglr'aqgr?neordas Lfg::l% i;]‘:;dgn?; ‘;olliltrtl e
Actions walls you must first remove all of that mud and damage, follow mold and minor water

dirt. Bleach, soap-- or any other product—cannot

b f these steps to clean | damage you may not
?nf[,%chglﬂiﬂﬁ?:lstu p mold if you do not remove the up your home: need to use bleach.

Remove all moldy, water-
damaged items from
inside your home.

Dig out mud
and dirt.

Use a wet vacuum to
remove remaining dirt.

Scrub cleanable surfaces
(such as wood, tile,
stone) with soapy water
and a bristle brush.

Thoroughly clean all
hard surfaces (such as
flooring, molding, wood
and metal furniture,
countertops, and sinks)
with water and dish
detergent.

Use a bleach solution
of no more than 1 cup
(8 ounces) household

laundry bleach per 1 . .
gallon of water to Kkill
mold on surfaces.

Dry surfaces quickly
and thoroughly after
cleaning. If you have a
fan, air conditioner or
dehumidifier that wasn’t . . ‘
affected by flooding use
it to help the surfaces
dry after you finish
cleaning.

Centers for Disease
Control and Prevention
National Center for
Environmental Health

CS295513-A August 31, 2018






Home with Moderate
major damage mold damage water damage

Important safety reminders:

Wear personal protective
equipment. Wear at least
an N-95 respirator, goggles,
and protective gloves.

Open windows or doors
when using any cleaning
products.

Never mix bleach with
ammonia or any other
cleanser.

Children should not be involved in disaster clean-up.

Have your home heating, ventilating, and air-conditioning
system (HVAC) checked and cleaned by a service
professional experienced in mold clean-up before you
turn it on. If the system was flooded with water, turning it
on will spread mold throughout the house.
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What to Do After the Flood

Drilled, driven or bored wells are best disinfected

by a well or pump contractor, because it is difficult WARNING!
DO NOT TURN ON THE PUMP

for the private owner to thoroughly disinfect these There is danger of electrical shock and

wells. damage to your well or pump
if they have been flooded
If you suspect that your well may be contami- WARNING!

DO NOT WASH WITH WELL WATER
People drinking or washing with water
or agriculture extension agent for specific advice on from a private well that has been flooded

will risk getting sick.

nated, contact your local or state health department

disinfecting your well. The suggestions below are

intended to supplement flood precautions issued by

State and local health authorities.

Well and Pump Inspection

Flood Conditions at the Well - Swiftly moving flood water can carry large debris that could
loosen well hardware, dislodge well construction materials or distort casing. Coarse sediment
in the flood waters could erode pump components. If the well is not tightly capped, sediment
and flood water could enter the well and contaminate it. Wells that are more than 10 years old or
less than 50 feet deep are likely to be contaminated, even if there is no apparent damage. Floods
may cause some wells to collapse.

Electrical System - After flood waters have receded and the pump and electrical system have
dried, do not turn on the equipment until the wiring system has been checked by a qualified
electrician, well contractor, or pump contractor. If the pump’s control box was submerged dur-
ing the flood all electrical components must be dry before electrical service can be restored. Get
assistance in turning the pump on from a well or pump contractor.

Pump Operation - All pumps and their electrical components can be damaged by sediment
and flood water. The pump including the valves and gears will need to be cleaned of silt and
sand. If pumps are not cleaned and properly lubricated they can burn out. Get assistance from a
well or pump contractor who will be able to clean, repair or maintain different types of pumps.





Emergency Disinfection of Wells that have been Flooded

Before Disinfection: Check the condition of your well. Make sure there is Materials Needed:
no exposed or damaged wiring. If you notice any damage, call a professional ’

before the disinfection process. 5 @il Ghiei

ed household liquid bleach;
* rubber gloves;

* eye protection;

e old clothes; and

* a funnel.

' If your water is muddy or cloudy, run the water from an
= outside spigot with a hose attached until the water becomes
. clear and free of sediments.

Determine what type of well you have and how to pour the bleach into
the well. Some wells have a sanitary seal with either an air vent or a plug
that can be removed (a). If it is a bored or dug well, the entire cover can be
lifted off to provide a space for pouring the bleach into the well (b).

Step 3 P:_.
Take the gallon of bleach and funnel (if needed) and carefully pour the bleach down .

b ¢ into the well casing. %

Step 4

After the bleach has been added, run water from an outside
hose into the well casing until you smell chlorine coming from the hose. Then turn off the
outside hose.

Step 5
Turn on all cold water faucets, inside and outside of house, until the chlorine
odor is detected in each faucet, then shut them all off. If you have a water treat- :q ol
ment system, switch it to bypass before turning on the indoor faucets. -~
# Step 6
= Wait 6 to 24 hours before turning the faucets back on. It is important not to drink, cook,
athe or wash with this water during the time period --- it contains high amounts of chlorine.

Step 7

Once the waiting period is up, turn on an outside spigot with hose attached and
run the water into a safe area where it will not disturb plants, lakes, streams or septic
tanks. Run the water until there is no longer a chlorine odor. Turn the water off.

Step 8
The system should now be disinfected, and you can now use the water.

Step 9

Have your water tested for bacteria 7 to 10 days after disinfection.





Sampling and Testing the Well Water

Contact the local health department to have well
water sampled and tested for contamination. Or, call
your state laboratory certification officer to find a cer-
tified lab near you. You can get this number from the
Safe Drinking Water Hotline (1-800-426-4791).

If the health department issues sterile bottles for
the private well owner to collect water samples, fol-
low all instructions for the use of these bottles.

After the pump is back in operation, the health de-
partment should sample and test the water at regular
intervals.

CONCERNS AND ADVISORIES

CAUTION: Because of the extensive flood area
and the speed and direction of ground water
flow, your well may not be a safe source of water
for many months after the flood. The well can
become contaminated with bacteria or other
contaminants. Waste water from malfunction-
ing septic tanks or chemicals seeping into the
ground can contaminate the ground water even
after the water was tested and found to be safe.
It will be necessary to take long range precau-
tions, including repeated testing, to protect the
safety of drinking water.

Remember that there is a danger of electrical shock from
any electrical device that has been flooded; consult a certi-
fied electrician. Rubber boots and gloves are not adequate
protection from electric shock.

Well disinfection will not provide protection from
pesticides, heavy metals and other types of non-biological
contamination. If such contamination is suspected, due to
the nearness of these contaminant sources, special treat-
ment is required.

Information on home water treatment units (also called point-of-use and point-of-entry units) is available
from U.S. EPA by phoning the Safe Drinking Water Hotline (1-800-426-4791).

If you observe chemical containers (including barrels and drums) that have moved to your property, call your
state or county health department or the Superfund Hotline (1-800-424-9346).

For information on long-term water quality conditions in the area, consult the state or county health depart-

ment.

Well owners may have information about the construction, or testing of their well and this information will
be helpful to the health department in determining water quality conditions.

Septic systems should not be used immediately after floods. Drain fields will not work until underground
water has receded. Septic lines may have broken during the flood.

OFFICE OF WATER (4606 M)

www.epa.gov/safewater

EPA 816-F-05-021 AUGUST 2005











EPA 402-K-02-003

This Guide provides
information and guidance
for homeowners and
renters on how to clean
up residential mold
problems and how to

prevent mold growth.

U.S. Environmental Protection Agency
Office of Air and Radiation
Indoor Environments Division
1200 Pennsylvania Avenue
Mailcode: 6609/
Washington, DC 20460
www.epa.gov/iaq
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morp BASICS

m The key to mold control is moisture control.

m If mold is a problem in your home, you should clean up
the mold promptly and fix the water problem.

m It is important to dry water-damaged areas and items
within 24-48 hours to prevent mold growth.

Why is mold growing in my home? Molds are part of the
natural environment. Outdoors, molds play a
part in nature by breaking down dead organic
matter such as fallen leaves and dead trees, but
indoors, mold growth should be avoided. Molds
reproduce by means of tiny spores; the spores
are invisible to the naked eye and float through
outdoor and indoor air. Mold may begin growing
indoors when mold spores land on surfaces that

Mold growing outdoors on
firewood. Molds come in are wet. There are many types of mold, and none

many colors; both white and

black molds are shown here. O them will grow without water or moisture.

Can mold cause health problems? Molds are usually not a
problem indoors, unless mold spores land on a wet or
damp spot and begin growing. Molds have the potential to
cause health problems. Molds produce allergens
(substances that can cause allergic reactions), irritants, and
in some cases, potentially toxic substances (mycotoxins).

Inhaling or touching mold or mold spores may cause
allergic reactions in sensitive individuals. Allergic responses
include hay fever-type symptoms, such as sneezing, runny
nose, red eyes, and skin rash (dermatitis). Allergic reactions
to mold are common. They can be immediate or delayed.
Molds can also cause asthma attacks in people with asthma
who are allergic to mold. In addition, mold exposure can
irritate the eyes, skin, nose, throat, and lungs of both mold-





allergic and non-allergic people. Symptoms other than
the allergic and irritant types are not commonly
reported as a result of inhaling mold.

Research on mold and health effects is ongoing. This
brochure provides a brief overview; it does not describe
all potential health effects related to mold exposure. For
more detailed information consult a health
professional. You may also wish to consult your state or
local health department.

How do I get rid of mold? It is impossible to get rid of
all mold and mold spores indoors; some mold spores
will be found floating through the air and in house dust.
The mold spores will not grow if moisture is not
present. Indoor mold growth can and should be
prevented or controlled by controlling moisture
indoors. If there is mold growth in your home, you
must clean up the mold and fix the water problem. If
you clean up the mold, but don't fix the water problem,
then, most likely, the mold problem will come back.

Molds can gradually
destroy the things
they grow on. You
can prevent damage
to your home and
furnishings, save
money, and avoid
potential health
problems by
controlling moisture
and eliminating mold
growth.

Magnified mold spores.






If you already have a

mold problem —
ACT QUICKLY.
Mold damages what it
grows on. The longer
it grows, the more

damage it can cause.

Leaky window — mold is beginning to
rot the wooden frame and windowsill.

Who should do the cleanup? Who should do the cleanup
depends on a number of factors. One consideration is the
size of the mold problem. If the moldy area is less than
about 10 square feet (less than roughly a 3 ft. by 3 ft. patch),
in most cases, you can handle the job yourself, following the
guidelines below. However:

M If there has been a lot of water damage, and/or mold
growth covers more than 10 square feet, consult the U.S.
Environmental Protection Agency (EPA) guide: Mold
Remediation in Schools and Commercial Buildings.
Although focused on schools and commercial





buildings, this document is applicable to other

building types. It is available free by calling the EPA
Indoor Air Quality Information Clearinghouse at

(800) 438-4318, or on the Internet at: www.epa.gov/mold.

M If you choose to hire a contractor (or other professional
service provider) to do the cleanup, make sure the
contractor has experience cleaning up mold. Check
references and ask the contractor to follow the
recommendations in EPA's Mold Remediation in Schools
and Commercial Buildings, the guidelines of the American
Conference of Governmental Industrial Hygenists
(ACGIH), or other guidelines from professional or
government organizations.

M If you suspect that the heating/ventilation/air
conditioning (HVAC) system may be contaminated with
mold (it is part of an identified moisture problem, for
instance, or there is mold near the intake to the system),
consult EPA's guide Should You Have the Air Ducts in Your
Home Cleaned? before taking further action. Do not run
the HVAC system if you know or suspect that it is
contaminated with mold - it could spread mold
throughout the building. Visit www.epa.gov/iaq/pubs/
airduct.html, or call (800) 438-4318 for a free copy.

M If the water and/or mold damage was caused by sewage
or other contaminated water, then call in
a professional who has experience cleaning and fixing
buildings damaged by contaminated water.

M If you have health concerns, consult a health professional
before starting cleanup.





MorLp CLEANUP GubeLINES

B‘ANRQQM T‘P Places that

are often or
always damp can be hard to maintain completely
free of mold. If there’s some mold in the shower or
elsewhere in the bathroom that seems to reappear,
increasing the ventilation (running a fan or opening
a window) and cleaning more frequently will usually
prevent mold from recurring, or at least keep the
mold to a minimum.

Tips and techniques The tips and techniques presented in this
section will help you clean up your mold problem.
Professional cleaners or remediators may use
methods not covered in this publication. Please note
that mold may cause staining and cosmetic damage.
It may not be possible to clean an item so that its
original appearance is restored.

M Fix plumbing leaks and other water problems as
soon as possible. Dry all items completely.

M Scrub mold off hard surfaces with detergent and water,
and dry completely.

Mold
growing

on the
underside
of a plastic
lawnchair
in an area
where
rainwater
drips through
and deposits
organic
material.

[e))





Mold growing
on a piece of
ceiling tile.

B Absorbent or porous materials, such as ceiling tiles and
carpet, may have to be thrown away if they become
moldy. Mold can grow on or fill in the empty spaces and
crevices of porous materials, so the mold may be
difficult or impossible to remove completely.

M Avoid exposing yourself or others to mold (see
discussions: What to Wear When Cleaning Moldy Areas
and Hidden Mold.)

B Do not paint or caulk moldy surfaces. Clean up the
mold and dry the surfaces before painting. Paint applied
over moldy surfaces is likely to peel.

M Ifyou are unsure about how to clean an item, or if the
item is expensive or of sentimental value, you may wish
to consult a specialist. Specialists in furniture repair,
restoration, painting, art restoration and conservation,
carpet and rug cleaning, water damage, and fire or water
restoration are commonly listed in phone books. Be
sure to ask for and check references. Look for specialists
who are affiliated with professional organizations.
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WHAT TO WEAR WHEN

CLEANING

MOLDY AREAS

It is important
to take

precautions to

LIMIT
YOUR

Mold growing on a suitcase stored in a EXPOSU RE

humid basement.

to mold and

mold spores.

M Avoid breathing in mold or mold spores. In order

to limit your exposure to airborne mold, you may want to
wear an N-95 respirator, available at many hardware
stores and from companies that advertise on the
Internet. (They cost about $12 to $25.) Some N-95
respirators resemble a paper dust mask with

a nozzle on the front, others are made primarily

of plastic or rubber and have removable cartridges that
trap most of the mold spores from entering.

In order to be effective, the respirator or mask

must fit properly, so carefully follow the instructions
supplied with the respirator. Please note that the
Occupational Safety and Health Administration (OSHA)
requires that respirators fit properly (fit testing) when
used in an occupational setting; consult OSHA for more
information (800-321-OSHA or osha.gov/).

8





M Wear gloves. Long gloves that extend to the middle of
the forearm are recommended. When working with water
and a mild detergent, ordinary household rubber gloves
may be used. If you are using a disinfectant, a biocide
such as chlorine bleach, or a strong cleaning solution,
you should select gloves made from natural rubber,
neoprene, nitrile, polyurethane, or PVC (see Cleanup
and Biocides). Avoid
touching mold or moldy
items with your bare hands.

M Wear goggles. Goggles
that do not have
ventilation holes are
recommended.

Avoid getting mold or
mold spores in your eyes.

Cleaning while wearing N-95
respirator, gloves, and goggles.

How do | know when the remediation or cleanup
is finished? You must have completely fixed the
water or moisture problem before the cleanup or
remediation can be considered finished.

M You should have completed mold removal. Visible mold
and moldy odors should not be present. Please note that
mold may cause staining and cosmetic damage.

M You should have revisited the site(s) shortly after
cleanup and it should show no signs of water damage
or mold growth.

M People should have been able to occupy or re-occupy the
area without health complaints or physical symptoms.

M Ultimately, this is a judgment call; there is no easy
answer. If you have concerns or questions call the
EPA Indoor Air Quality Information Clearinghouse
at (800) 438-4318.
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Control is the Key to
Mold Control

M When water leaks or spills occur
indoors - ACT QUICKLY.
If wet or damp materials or areas
are dried 24-48 hours after a leak
or spill happens, in most cases
mold will not grow.

Mold growing

on the surface W Clean and repair roof gutters regularly.
of a unit
ventilator.

B Make sure the ground slopes away from the building
foundation, so that water does not enter or collect
around the foundation.

M Keep air conditioning drip pans clean and the drain
lines unobstructed and flowing properly.
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M Keep indoor humidity low. If
possible, keep indoor
humidity below 60 percent
(ideally between 30 and 50
percent) relative humidity.
Relative humidity can be
measured with a moisture or
humidity meter, a small,
inexpensive ($10-$50)

Condensation on the inside of a ) .
windowpane. instrument available at many

hardware stores.

M If you see condensation or moisture collecting on
windows, walls or pipes - ACT QUICKLY to dry the
wet surface and reduce the moisture/water source.
Condensation can be a sign of high humidity.

Actions that will help to reduce humidity:

6 Vent appliances that produce moisture, such as
clothes dryers, stoves, and kerosene heaters to the
outside where possible. (Combustion appliances
such as stoves and kerosene heaters produce water
vapor and will increase the humidity unless vented
to the outside.)

6 Use air conditioners and/or de-humidifiers
when needed.

6 Run the bathroom fan or open the window when
showering. Use exhaust fans or open windows
whenever cooking, running the dishwasher or
dishwashing, etc.

11





Actions that will help prevent condensation:
6 Reduce the humidity (see preceeding page).

6 Increase ventilation or air movement by opening doors
and/or windows, when practical. Use fans as needed.

6 Cover cold surfaces, such as cold water pipes, with
insulation.

6 Increase air temperature.

Mold
growing
ona
wooden
headboard
in a room
with high
humidity.
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Renters: Report all plumbing leaks and moisture problems
immediately to your building owner, manager, or
superintendent. In cases where persistent water
problems are not addressed, you may want to contact

local, state, or federal health or

housing authorities.

Testing or sampling for
mold Is sampling for mold
needed? In most cases, if visible
mold growth is present, sampling
is unnecessary. Since no EPA or
other federal limits have been set
for mold or mold spores, sampling
cannot be used to check a
Rust is an indicator that condensation building’s compliance with federal
occurs on this drainpipe. The pipe should Id dard o i
be insulated to prevent condensation. mold standards. Surface sampling
may be useful to determine if an

area has been adequately cleaned or remediated. Sampling
for mold should be conducted by professionals who have
specific experience in designing mold sampling protocols,
sampling methods, and interpreting results. Sample
analysis should follow analytical methods recommended by
the American Industrial Hygiene Association (AIHA), the
American Conference of Governmental Industrial Hygienists
(ACGIH), or other professional organizations.

13





mippeN MOLD

Mold growing
on the back
side of

wallpaper.

Suspicion of hidden mold You may suspect hidden mold if a
building smells moldy, but you cannot see the source,
or if you know there has been water damage and residents
are reporting health problems. Mold may be hidden in
places such as the back side of dry wall, wallpaper, or
paneling, the top side of ceiling tiles, the underside of
carpets and pads, etc. Other possible locations of
hidden mold include areas inside walls around pipes
(with leaking or condensing pipes), the surface of walls
behind furniture (where condensation forms), inside
ductwork, and in roof materials above ceiling tiles (due
to roof leaks or insufficient insulation).

Investigating hidden mold problems Investigating hidden mold
problems may be difficult and will require caution when the
investigation involves disturbing potential sites of mold
growth. For example, removal of wallpaper can lead to a
massive release of spores if there is mold growing on the
underside of the paper. If you believe that you may have a
hidden mold problem, consider hiring an experienced
professional.





Cleanup and Biocides Biocides are substances that can destroy living

organisms. The use of a chemical or biocide that kills
organisms such as mold (chlorine bleach, for example) is
not recommended as a routine practice during mold
cleanup. There may be instances, however, when
professional judgment may indicate its use (for example,
when immune-compromised individuals are present). In
most cases, it is not possible or desirable to sterilize an
area; a background level of mold spores will remain - these
spores will not grow if the moisture problem has been
resolved. If you choose to use disinfectants or biocides,
always ventilate the area and exhaust the air to the
outdoors. Never mix chlorine bleach solution with other
cleaning solutions or detergents that contain ammonia
because toxic fumes could be produced.

Please note: Dead mold may still cause allergic reactions in some
people, so it is not enough to simply kill the mold, it must
also be removed.

Water stain

on a basement
wall — locate
and fix the
source of the
water promptly.
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appiTioNAL. RESOURCES

For more information on mold related issues including
mold cleanup and moisture control/condensation/humidity
issues, you can call the EPA Indoor Air Quality Information
Clearinghouse at

(800) 438-4318.

Or visit:

www.epa.gov/mold

Mold growing on fallen leaves.

This document is available on the Environmental Protection Agency, Indoor
Environments Division website at: www.epa.gov/mold
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Department of Health
and Environment

Flood Safety:

Precautions to Take Before, During and After Flooding

Be Prepared

Know the history of flooding in your area, and learn about your chances of being flooded. Find out how
many feet your property is above or below flood level. Ask your county emergency management office or
insurance agent if your home is located in a flood plain. Ask about how to get flood insurance — regular
property and casualty insurance does not cover flooding.

Know the best routes for traveling to a safe place in case of flooding. Become familiar with your area. Know
where you are, where high ground is and how to get to high ground quickly. Choose elevated, paved roads that
are far away from streambeds, gullies or drainage channels. Make sure your car always has enough gas to reach
safety.

Purchase a NOAA Weather Radio with a warning alarm tone and battery backup, and listen for flood
watches and flood warnings. A flood watch means heavy rains that may cause flash floods are occurring or
expected, and residents should be ready to evacuate. A flood warning means flash flooding is occurring or
expected soon, and people in the area should evacuate to a safer area right away. Weather radios today can be
easily programmed to receive only the local watches and warnings that affect you.

Store enough emergency supplies in a watertight container for one week:
[J  Water: At least one gallon of water per person per day (7 gallons per person)
Food: At least a seven-day supply of non-perishable foods
Disposable cups, plates and eating utensils
Manual can opener if your kit contains canned food
Battery-powered radio and extra batteries
Flashlight and extra batteries
First-aid kit and guide: Know basic first aid.
Whistle to signal for help
Sleeping bag or blanket for each family member
Maps and compass to keep from getting lost if evacuating
Pencil and paper
Prescription medications in childproof containers for each family member
Reading glasses and extra eye glasses
Infant formula and diapers for infants and toddlers
Toilet paper
Feminine hygiene supplies

OooooDooooooooodg





(] Garbage bags and plastic ties for disposing waste

(] Copies of important family documents such as insurance papers, wills and trusts, deeds, birth
certificates, prescription forms signed by a doctor and medical records, including immunization records.
Keep the originals in a bank safety deposit box.

71 Checklist of items in container

Know how to shut off your gas, water and electricity in case you need to evacuate. Keep the necessary tools
handy, along with a flashlight. You will also need a pair of pliers or a wrench. Contact your utility company for
more information.

Respond Quickly

If a flood watch has been issued or if flooding is likely, move essential items and furniture to upper floors
of the home. Bring outside possessions inside, or tie down any movable objects that might be washed away.
Unplug any electrical appliances that you can’t move. If you have a cell phone, be sure to keep a portable phone
charger in your vehicle. Lock all windows and doors.

If your house doesn’t have a basement, then stacking sandbags around it can help protect against flood damage.
If your house has a basement, you should not stack sandbags around the outside of your house. The water will
seep through the soil and collect around the basement walls. This could create more pressure on the outside of
the basement than on the inside, and damage the foundation and walls. Usually, it is better to let the basement
flood.

If a flood warning has been issued, authorities have advised you to evacuate, or there is any possibility of
a flash flood occurring where you are, move to a safer location. When you leave, shut off utilities, take your
emergency kit with you and check the door to make sure it is locked. If you have personal flotation devices for
boating, take these with you. When driving, listen to the radio for news updates, and follow instructions given
by authorities.

Never enter floodwaters in a vehicle or on foot. However, if water rises and your vehicle stalls in a flooded area,
abandon it and get to high ground. Almost half of all flash flood fatalities occur in vehicles, including trucks
and SUVs. Exercise extreme caution if driving at night — flooded roadways can be very hard to see in the dark.
Remember: Turn Around — Don’t Drown!

Keep a flashlight or noise-making device (such as a whistle) with you to attract help. If you become trapped in
floodwaters, hang on to something that floats or is stable until rescue comes. You can also tie knots in
shirtsleeves or pant legs to serve as a life vest by trapping air in them.

Going Back Home: Is the Danger Really Over?

Do not attempt to re-enter flooded or flood-damaged areas unless local authorities tell you it is safe to do
so. When you are allowed to re-enter the area, remember that some floods have more than one crest and
floodwaters may rise again. Be prepared to leave the area quickly, and exercise caution at all times.

Before re-entering the area, be sure that you have had a tetanus booster shot within the past ten years.
Tetanus from debris is a threat in any area that has been flooded. If you cannot recall when you got your last
tetanus booster, consult with the local health department or doctor’s office about being vaccinated against
tetanus.





Be especially alert for downed power lines and notify authorities if you see them. Do not approach or touch
these lines, or anything that they are touching. Never touch any electrical equipment if the ground is wet.

Be very cautious when re-entering your home. It is best not to work in or around any flood damaged building
unless you can be sure it is structurally safe. Never touch any electrical equipment or appliances if the ground or
floor is wet. If a gas leak is suspected, leave the area immediately and call 9-1-1.

When you do return to your home, you’ll need the following:
* Flashlight (do not use candles or kerosene lanterns due to fire hazard)
* Battery-operated radio
 Waterproof boots
* Dust mask rated as “N-95” (it should say this on the package.)
» Camera to record flood damage for insurance purposes
* Tools: gloves, crowbar, hammer, pliers, wrench, screwdriver
* Cleaning supplies (detergents, bleach, 1-gallon bucket, disposable sponges, rags, etc.)

Enter your home with caution. The floor probably will be slippery from water and mud. Watch for snakes,
other animals, loose floorboards, holes and nails. Look for tall pieces of furniture that might be ready to fall
over. Floors may be dangerously unstable from prolonged contact with floodwaters. Be extremely cautious, and
leave immediately if you hear an unusual noise or if there is sudden, unexpected shifting of any kind.

Cleaning Up After a Flood

Wear boots, rubber gloves, long pants, a long-sleeved shirt and an N-95 rated dust mask to provide some
protection against contaminants. If you prefer, you can use disposable coveralls to protect your clothing —
these can usually be obtained at a hardware store. Clothing should be thoroughly laundered after use. Leave the
home immediately if you experience breathing problems, dizziness or any other signs of illness. Most of the
health hazards will come from contaminated mud the floodwater left behind, so it is important to get rid of the
mud as soon as possible. If you wait for the mud to dry before cleaning, the bacteria in the mud will have time
to grow, possibly creating a health hazard.

Remove pictures and mirrors from wet walls, and then scrub indoor areas including shelves, under
refrigerators, stoves, and cabinets and in play areas. A solution of soap or detergent in water is
recommended for scrubbing surfaces clean. After scrubbing, rinse with water that contains no more than 1 cup
of unscented liquid laundry bleach for each gallon of water to disinfect the area. Allow the bleach solution to
remain in contact with surfaces for at least 10 minutes in order to successfully disinfect. Never mix bleach with
ammonia or other cleaners.

Remove any water trapped in walls. Take off the baseboard and stick an awl or knife into the wall two inches
above the floor to see if there is water behind the wall. If water drips out, cut a hole with a manual or cordless
drill to allow water to drain. Depending on spacing between studs, make a hole every 16 or 24 inches, but
watch out for wiring, which is usually at the same height as the electrical outlets. Most ceilings and walls are
covered with wallboard. Wallboard acts like a sponge because it draws water above the actual flood level, so
water inside the walls will have reached higher than the high-water mark.

Wallboard that has been soaked by floodwater can be a health hazard because it will harbor bacteria and
mold. Because water will wick up into walls, you should plan on removing wallboard to a point at least 12
to 18 inches above the highest level the floodwater reached. If it was soaked by clean rainwater, it can be





dried in place provided that it can be dried quickly enough — usually within 24 to 48 hours. It may be necessary
to cut inspection holes in the wall to visually inspect the wall cavity for moisture and mold.

Discard fibrous insulation such as cellulose, fiberglass or mineral wool that has been contaminated with
floodwaters. Insulation that has gotten wet will compress, losing its ability to insulate properly. It can also lose
its fire retardant and anti-fungus capabilities; so all insulation that got wet should be replaced.

Assume that tile, laminate (synthetic) wood and linoleum floor surfaces have water trapped beneath
them. Remove part of the flooring surface in affected areas of your home to see if moisture has penetrated to
the wooden structural floor beneath. If it has, remove any flooring material that covers the damp areas, and
clean and dry the structural wood floor beneath. Also, clean and dry the underside of the flooring materials
before replacing them. Some linoleum tile or sheet floor materials may contain asbestos and should only be
removed by licensed professionals.

Remove all floodwater and mud from the house as soon as possible. Use a mop, squeegee or wet/dry
vacuum cleaner (if you have an outside source of power). Also, check for broken or leaking water pipes, and
turn off water valves for any of these pipes. If appliances are wet, dry them out and reconnect and turn them on
only after they are dry — make sure you are not wet or standing in water when doing so. If gas appliances were
flooded, clean the mud out of the pilot and burners. Be sure the gas is turned off before cleaning gas appliances.

Protect your valuables. Find valuables such as money, jewelry, insurance papers and family pictures. If it is
possible, wash mud off of these items before they dry. If you can’t clean papers immediately, put them in a
working freezer until you can to protect them from mildew and further damage.

Hose the house down, inside and out. If possible, use a hose attachment that sprays soap then rinse the walls
and floors, along with furniture and other large items that got muddy. Open light sockets and electrical boxes,
then hose them out. Also, remove all cover plates on wall switches and outlets. It’s best to replace switches and
outlets that were flooded. Hose out heating and air conditioning ducts. Do not use heating or central air until
ducts have been cleaned and dried out.

After cleaning, dry the home out thoroughly and quickly. Use fans to aid in evaporation of the moisture and
dehumidifiers to then remove moisture from the air. For fastest drying, the house should be closed up. Outside
air is typically very humid following a flood. Open closet and cabinet doors and remove drawers. Open the back
of the cabinet if the drawers are stuck.

Don’t be in too much of a hurry to get the water out of your basement. If you drain the basement too
quickly, the water on the outside will put pressure on the walls and may make them crack, or even collapse.
Pump the water level down two to three feet. Mark the level and wait overnight. Check the water level the next
day. If the water has risen to the mark, it’s too soon to drain the basement. Wait a day, and then pump the water
down two or three feet again. Check again. When the water stops rising, pump two to three feet a day until all
water is pumped out. Before you pump out water, make sure the electricity is off, and operate generators with
caution.

Mold and bacteria will grow on wet or damp materials. Parts of the house or contents that came into contact
with water are obvious problem spots, but mold can affect upper floors and other parts of the house as well
because of the moisture in the air. Anything that has been wet or subjected to long periods of dampness, such as
in a basement, should be carefully inspected and either discarded or cleaned.

Mold cleanup. In most cases, if visible mold is present, there is no need to test for mold. Any molds that are
growing indoors, regardless of the type, will need to be taken care of in the same manner. Household items and





building materials that cannot be effectively cleaned should be discarded. Thorough cleaning with soap or
detergent in water will safely and effectively remove mold and bacterial contamination. Bleach or other
products that are used to try to kill mold or bacteria are usually not necessary and can damage some surfaces. If
disinfection is desired, mix no more than 1 cup of unscented bleach in 1 gallon of water, wipe surfaces and
allow them to remain damp with this solution for at least 10 minutes. Never mix bleach with ammonia or other
cleaners.

What can be cleaned? Building materials and contents that are relatively non-absorbent can usually be
cleaned. Contamination on the surface of items made of metal, glass, plastic, concrete or solid wood can
be washed off with detergent and water. Wood studs can be cleaned; so can dinnerware and cooking
utensils. For solid wood furniture or wood trim in the home, select a cleaner designed for wood finishes to
avoid any additional damage to the finish. Clothing, sheets and towels can be laundered. If they come out
looking good and smelling good, they are clean. If they are permanently stained or still have an odor, then
discard these items.

What should be discarded? Moldy building materials and contents that are absorbent and cannot be
laundered should be discarded. Carpet and pad that has been soaked with floodwater cannot be cleaned
thoroughly enough and should be discarded. In the case of high-value area rugs, commercial cleaning may
be considered. Upholstered furniture, mattresses, pillows, stuffed animals, and similar items that have
been soaked should be discarded. Books and other paper materials will also usually need to be discarded.
Photographs, books and papers that have sentimental or monetary value should be placed in bags and
frozen to reduce mold growth until professional help can be obtained to preserve and restore these items.

Throw away any food that might have spoiled or become contaminated. These include:

» Any food that has come into contact with floodwaters

» Any frozen foods that have thawed. If the door is kept closed, a full freezer will keep food frozen for 2
days and a refrigerator can keep food cold for 4-6 hours

» Any food items remaining in opened containers or packages, foil or plastic-wrapped packages, unopened
jars and bottles with paper seals like mayonnaise or with paraffin seals like jams and jellies or containers
with non-sealed, fitted lids like cocoa or baking powder

» Any food items in paper, cloth fiber or cardboard boxes even if they seem dry (e.g., cereals, pasta, rice,
cookies and crackers)

* Any food items stored in containers with dented seams, or which are bulging, rusty or leaking, and cans
which have been tossed about and are found far from their normal storage spot

» Spices, seasonings, flavorings, sugar, coffee, flour and other grains

» Commercially bottled carbonated beverages like soda if the cap is crusted with silt.

» Fresh foods including vegetables and fruits or meat, fish and poultry

* Any food that looks or smells bad, but you cannot rely on appearance or smell alone to tell if a food is
contaminated. When in doubt, throw it out!

Take care of yourself during cleanup activities. Set priorities for cleanup. Space the work over several days
or weeks to avoid becoming exhausted or ill. Heat can cause heat stroke, heat exhaustion, cramps and fainting.
Drink some water every 15 to 20 minutes. Avoid alcohol and caffeinated beverages such as coffee and soda —
these can cause the body to dehydrate more quickly. Wear light, loose clothing. Work during the cooler hours as
much as possible, but avoid dusk and dawn to reduce the chance of being bitten by mosquitoes, which can carry
disease (see below). Get plenty of rest and take frequent breaks. Open windows and use fans if there is no air
conditioning. Wear high rubber boots and avoid working alone. Change into dry clothing when possible.





Other Health Risks in Flooded Areas

In response to flooding, local or state officials will announce boil water advisories if they have concerns about
the safety of public water supplies. Flooding can contaminate public water supplies, and make well water
dangerous to drink. Showering or bathing is generally safe, but make sure you do not get the water into your
mouth. Small children should be closely supervised to make sure they do not ingest bathwater. Open sores, cuts
or other wounds can also allow harmful bacteria to enter your body. If you have breaks in your skin, avoid
showering or bathing until you are able to use water that is safe, or until you have healed.

Observe the following precautions until officials announce the water is safe:

» Boil water for one minute prior to drinking or food preparation, or use bottled water. If you don’t have
power and cannot boil your water, add household bleach instead. Five drops of bleach should be added
for each gallon. Mix this thoroughly and let it stand for 30 minutes to kill any bacteria.

» Dispose of ice cubes and do not use ice from a household automatic icemaker.

» Disinfect dishes and other food contact surfaces by immersion for at least one minute in clean tap water
that contains one teaspoon of unscented household bleach per gallon of water.

» If your tap water appears dirty, flush the water lines by letting the water run until it clears.

To clean and disinfect your private water well, follow these steps:

=

Pump the well out thoroughly to remove all floodwater.

2. Remove all mud, silt and sediment from the well. The walls and curbing of dug wells should be washed

down to remove any mud or sediment that may have collected on the walls. Bailers may be needed to

remove mud from the bottom of the wells.

Repair the well, if necessary, to prevent surface water from entering the well.

Pump the well until the water runs clear.

Disinfect the well. For drilled wells, mix one gallon of unscented laundry bleach containing at least

5.25-percent active ingredient (Clorox, Purex, etc.) with four gallons of water. This amount should be

sufficient to disinfect 100 gallons of well capacity (a 4- inch well that is 100 feet deep will have a

volume of 65 gallons). For hand-dug wells, use two gallons of bleach. Pour this solution into the well

and mix. For shallow wells, a reinforced garden hose may be used to distribute the solution in the well

vertically.

6. Run water from each tap and faucet until the smell of chlorine is present. Allow the chlorine to remain in
the system for 12 hours. Then, run the water until the taste and smell of chlorine is no longer present.

7. Contact your local health department in 10-14 days to collect a sample for analysis. The above

recommendations are effective for removing bacterial contamination only. If you have reason to believe

your public water supply or private well has been contaminated with chemicals, you should instead rely

on bottled water, or temporarily relocate to an area that has a safe water supply.
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Stagnant water allows mosquitoes to breed, and mosquitoes can carry disease. Mosquitoes lay their eggs in
stagnant water and can carry diseases that can prove severe or even fatal. Drain water from buckets, wading
pools, tarps, birdbaths, old tires and anything else that holds water. Clean out the gutters. For water that can’t be
drained, apply mosquito larvicide. Wear an insect repellent containing picaridin or DEET on your skin
according to label directions, along with long sleeves and pants, to protect against mosquito bites. Avoid
working outdoors at dusk and dawn when mosquitoes are the most active.

Gas-powered pumps or generators can create dangerous carbon monoxide (CO) fumes. Place gas-
powered equipment outdoors, at least ten feet away from windows and doors where the fumes can enter the
home. Never operate gas-powered equipment indoors, including inside a garage. Even with doors open, carbon





monoxide can quickly build up to unsafe levels that can lead to loss of consciousness and death. The most
common symptoms of CO poisoning are headache, dizziness, weakness, nausea, vomiting, chest pain and
confusion, but symptoms alone cannot be relied upon as an indicator of CO poisoning. Some adverse effects
may not show for days or weeks. Seek medical help right away if CO poisoning is suspected.

Additional Information

For additional information on flood safety and preparedness, contact your county emergency management
office, local health department or county extension service, or visit these websites:

Centers for Disease Control and Prevention (CDC)
http://emergency.cdc.gov/disasters/floods/

Department of Homeland Security
www.ready.gov

National Oceanographic and Atmospheric Administration (NOAA)
http://www.noaawatch.gov/floods.php

Federal Emergency Management Agency (FEMA)
http://www.fema.gov/hazard/flood

You can also call the Kansas Department of Health and Environment (KDHE) main number at (785) 296-
1500, or any of the KDHE District Offices:

KDHE North Central District Office (Salina)
(785) 827-9639

KDHE Northeast District Office (Lawrence)
(785) 842-4600

KDHE Northwest District Office (Hays)
(785) 261-6100

KDHE South Central District Office (Wichita)
(316) 337-6020

KDHE Southeast District Office (Chanute)
(620) 431-2390

KDHE Southwest District Office (Dodge City)
(620) 225-0596






GENERAL DISASTER RESPONSE RESOURCES

For KS Environmental Health professionals

KDHE Disaster Resources:

e Disaster Preparedness: http://www.kdheks.gov/cphp/

e Disaster Recovery: http://www.kdheks.gov/disaster recovery.htm

e Disaster Response/ Solid Waste:

http://www.kdheks.gov/waste/forms disasterresponse.html

The Dane Hansen Foundation gives funds for cleanup, for example to pay for dumpsters and
subsequent transport of debris to the landfill. You can check if your county is in their territory:
https://danehansenfoundation.org/?page id=988

KS TRAIN Courses:

e Disaster Sanitation

e |ntroduction to Debris Operations

e Environmental Health Training in Emergency Response (EHTER) Awareness

e Packing Your Digital Go-Bag: Essential Disaster Health Information on Your Mobile Device

Other Certifications and/or Education:

e KEHA—Kansas Environmental Health Association

NEHA—National Environmental Health Association

e National Sanitary Foundation (NSF)

e National Association of Wastewater Technicians (NAWT)

e International Code Council (ICC)
e ETHER-OPS training (through CDP in Anniston, Alabama)

K-State Bulletins:

e MF2733 Restoring a Flooded Well to Service
e MF911 Shock Chlorination for Private Water Systems

e MF2246 Plugging Cisterns, Cesspools, Septic Tanks, and Other Holes




http://www.kdheks.gov/cphp/

http://www.kdheks.gov/disaster_recovery.htm

http://www.kdheks.gov/waste/forms_disasterresponse.html

https://danehansenfoundation.org/?page_id=988

https://www.train.org/ks/course/1027432/

https://www.train.org/ks/course/1028030/

https://www.train.org/ks/course/1073514/

https://www.train.org/ks/course/1068119/

http://www.keha.us/

https://www.neha.org/

http://www.nsf.org/training-education/

http://www.nawt.org/training.html

https://www.iccsafe.org/

https://cdp.dhs.gov/find-training/course/PER-309

http://www.kdheks.gov/waterwell/download/MF2733-Restoring_a_Flooded_Well_to_Service.pdf

http://www.kdheks.gov/waterwell/download/MF911Revised-Shock_Chorination_for_Private_Water_Systems.pdf

http://www.kdheks.gov/waterwell/download/MF2246-Plugging_Cisterns_Cesspools_Septic_Tanks_and_Other_Holes.pdf
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Guidance on Microbial Contamination in Previously Flooded
Outdoor Areas

Problem Statement

Microbial contamination—both bacterial and viral—of flood waters can cause great concern for
use of previously flooded outdoor areas. Limited guidance exists on how to determine safe use
of these areas. This guidance was developed for public health authorities, emergency response
managers, and government decision makers. This document defines how to assess the public
health risks for using outdoor areas after a flood event where potential exposure to microbial
contamination exists. This guidance is not intended to serve as a conclusive determination on
public access and use of previously flooded outdoor areas.

Introduction and Background

After a flood event, questions arise about health risks associated with using outdoor areas such
as ball fields, playgrounds, and residential yards. Microbial exposure is a concern because
wastewater treatment plants, residential septic systems, municipal sanitary sewer systems, and
agricultural operations can be affected by flood waters and can contaminate flooded areas. This
document addresses concerns associated only with microbial contamination after a flood
event. Chemical contamination issues associated with flood events are not addressed in this
document.

Due to many variables, health authorities should characterize potential health exposure risks
posed by flood waters on a case-by-case basis. Risk characterization involves identifying
potential contamination sources, determining factors that may influence microbial
concentration and survival, determining the potential effect on exposed populations, and
considering the intended use for previously flooded outdoor areas. A discussion about safely
occupying previously flooded areas is provided later in this document in the risk assessment
section.

Flood waters commonly contain microbial contaminants and can directly affect public health.
Increased levels of microbes in floodwaters increase the risk of human exposure and the
likelihood for infection. A study (1) after Hurricane Katrina determined that microbial
contaminants, specifically fecal coliforms, were elevated and considered consistent with levels
detected historically in typical storm-water discharges in the area. A study (2) conducted during
the Midwest flooding of 2001 identified an increased incidence of gastrointestinal illness during
the flood event.

Microbes and Viability

Floodwater contaminated by microbes may contain bacteria, viruses, protozoa, and helminthes
(3). Exposure to these pathogens can cause illnesses ranging from mild gastritis to serious
diseases such as dysentery, infectious hepatitis, and severe gastroenteritis (4). The
concentration of microbes in flood water depends on how many and what kind of sources
contributed to the contamination, the volume of contaminants released and the degree of their
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dispersion in the environment, and the level of treatment of the affected wastewater-
treatment facilities before the flooding (3,5).

Typically, it takes 2—3 months for enteric bacteria to significantly reduce in soil, with certain
exceptions (6). Environmental factors including temperature, soil desiccation, pH, soil
characteristics, and sunlight influence microbial survival and persistence (5-9). Microbial
survival in soil and the resulting potential for human exposure is difficult to predict because of
natural variability in those environmental factors and varying microbial susceptibilities. For
example, shigella has survived in soil at room temperature for 9-12 days (10) and
cryptosporidium oocysts may survive in a moist environment for 60—180 days (3). Spore-
forming microbes such as coccidioides, a fungus that exists in semiarid southwestern U.S. soil
(11), and anthrax spores can survive in soil for many years (12). Aside from the microbe’s ability
to survive, availability is another important factor to consider. Certain microbes can sorb to
stable soil, which may lengthen their survival time.

Due to different microbial responses to the environment, providing universal guidance is
difficult. Intensity of sunlight exposure, level of soil desiccation, and ambient temperatures
necessary to effectively kill all microbes within a specified time varies among microbes. Survival
characteristics for microbes under specified conditions have been reported, however
generalizing study results proves more difficult. The scientific inability to generalize microbial
viability reinforces the need to implement a risk-assessment approach that considers all
variables that could influence potential exposure.

Control and Remediation

Exposure risk to microbes in soil after a flood event can be influenced by emphasizing the
importance of personal hygiene. Public health education efforts should include personal
hygiene precautions and guidance. Education efforts should emphasize proper handwashing
and adequate handwashing and drying supplies and equipment in public restrooms and at
temporary handwashing facilities should be provided. Education efforts should include cautions
to avoid standing water, areas saturated with floodwater, and areas with visible debris. Those
areas create concern for microbial exposure and may also cause public safety concerns.

Signs may be used to indicate public health and safety concerns and to discourage use of
potentially hazardous areas. Intended use of outdoor areas (e.g., grass-covered high school
soccer field versus daycare outdoor play area), with special consideration for areas where
young children are likely to play, should be determined and considered. For example, sand in
sandboxes and soil, mulch, and wood chips around outdoor playground equipment may need
to be removed. All outdoor items with cleanable surfaces that were in contact with flood water
should be adequately cleaned before they are used.

Small areas of gross contamination (i.e., sewage with visible solid material) should be cleaned,
and treatment with hydrated lime may be considered. Hydrated lime can be applied to increase
pH to a level that kills microbes. The U.S. Environmental Protection Agency (EPA) requires that
the pH of sewage sludge treated for land application be held at 12 for a minimum of 2 hours to

3





kill microbes, and be held at a minimum of 11.5 for 22 additional hours to reduce vector
attraction (13). In addition to maintaining an adequate pH level, sludge dryness can affect how
easily and quickly microbes die (14). Applying quicklime, which can help dry areas of gross
contamination, may be considered. The National Lime Association promotes using quicklime to
expedite drying of mudded areas (15).

Of significance, the pH level requirements discussed earlier pertain to treating sewage sludge
and not soil. Lime effectiveness for treating microbial-contaminated soils was not proven during
literature review. Wide-scale application of lime could affect human health and the
environment, which could outweigh potential risks posed by a flood event. Exposure to
hydrated or quicklime may be hazardous to applicators and the public. Exposure routes include
inhalation, ingestion, and skin or eye contact. Exposure to hydrated or quicklime may cause
irritation to skin, eyes, upper respiratory system, skin vesiculation, cough, bronchitis, and
pneumonitis, and may burn eyes and skin (16).

If lime is applied in small, heavily contaminated areas, applicators should wear appropriate
personal protective equipment as required by occupational health and safety regulations and
described in the manufacturer’s Material Safety Data Sheet and product label. In addition to
health hazards, the inappropriate use of lime can cause damage to personal property (17).
Environmental effects may include damaged vegetation (increasing potential for soil erosion),
excessive soil dehydration, and lime in run-off waters.

Other remedial and control options may be considered. Exposure to potential pathogens in soil
may be controlled by

e depositing new soil on top of the affected soil and compacting,

e planting new grass,

e watering to flush organisms out of the upper soil layers,

e covering the affected ground with asphalt, brick, stone, cement, or other solid paving

material, and
e applying dust-suppressant products where air dispersion is a concern.

Risk-assessment Approach

After a flood event, health authorities should assess human health risk by using a systematic
approach because many variables must be considered. Following a risk-assessment process will
help authorities determine how to safely use previously flooded outdoor areas.

The four steps of the risk-assessment process (18) (Figure 1; see page 7) are
1. Hazard identification: determines if adverse health effects may be caused by exposure
to the contaminant (Can the contaminants found affect human health?).
2. Dose-response assessment: examines the magnitude of the exposure and probability of
adverse health effects (Are contaminants found to the extent that can affect health?).
3. Exposure assessment: measures or estimates the extent of human exposure to the
contaminant (Who may be exposed, for how long or how frequently, and how much?).






4. Risk characterization: interprets information from the proceeding steps to form an
overall conclusion about human risk.

This comprehensive approach also considers risks to flora and fauna, and the effect of remedial
action on human health and the environment.

Conclusion

Determining when to allow use of previously flooded public areas requires analyzing and
considering many variables. This guidance is intended to help health authorities assess the level
of risk posed by microbial contamination after a flood event. This guidance is not intended to
represent all variables that should be considered—any flood event may present many
complexities. The following flow chart may help prompt discussion and consideration of various
risk factors.
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1. Hazard Identification

Identify potential sources of contamination (i.e.,
wastewater treatment plants, septic systems,

agricultural operations)

Determine likelihood of microorganisms in flood
waters

2. Dose-Response Assessment

Estimate concentration of Consider the extent of flooding Consider location of
microorganisms and their ability and effects on surrounding contamination sources and
to cause illness areas proximity to flooded areas

A 4

3. Exposure Assessment

Determine who may be
exposed and to what degree,
and the route, duration, and
frequency of exposure

Consider environmental Conduct site assessment to
conditions (i.e. soil dessication, determine degree of soil
sunlight, temperature) saturation, debris, etc.

A 4

4. Risk Characterization

Consider all information gathered in previous steps and determine magnitude of the public health
problem

A 4

Decision and Actions / Interventions

Determine whether to allow occupancy of flooded areas and if intervention/precautionary actions are
necessary (i.e., promote personal hygiene, signage, remedial actions, etc...)

Figure 1. The Four Steps of the Risk-assessment Process (18)
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Cleaning up after a flood can pose health risks. You and your family should wait to re-enter your home until
professionals tell you it is safe, with no structural, electrical or other hazards.

Before you start cleanup activities, contact your insurance company and take pictures of the home and your
belongings. Remember — drying your home and removing water-damaged items is your most important step for
preventing mold damage.

IS THERE A PROBLEM?

Was your home flooded? If so, and you were not able to dry your home (including furniture and other items)
within 24-48 hours, you should assume you have mold growth. You need to completely dry everything, clean up
the mold, and make sure you don't still have a moisture problem.

You may see or smell mold on clothing, drywall, furniture, cardboard boxes, or books, but it may also be hidden
under or behind items like carpet, cushions, or walls.

MOLD BASICS: HOW MOLDS CAN AFFECT YOUR HEALTH

Exposure to mold can lead to asthma attacks, eye and skin irritation, and allergic reactions. It can lead to
severe infections in people with weakened immune
systems. Avoid contaminated buildings and

KEY MESSAGES contaminated water as much as you can.

Wear personal protective equipment. Wear

an N-g5 respirator at a minimum, goggles, Flood water may have carried sewage or chemicals
and protective gloves. into your home. This could expose you or your

« Use portable generators carefully, outside family to viruses, bacteria, disease carriers (such
and away from the home, to avoid carbon as mosquitos), and parasites, as well as mold.
monoxide poisoning and fires. To learn more about cleaning and disinfection go

«  Ensure the mold cleanup is complete before to: www.cdc.gov/healthywater/emergency/flood/
reoccupying your home. standing.html

You can protect yourself and your family from mold exposure by following these steps.

BEFORE YOU ENTER ANY MOLDY SITE:

e Protect yourself and loved ones against hazards. People with breathing problems like asthma or who have
weakened immune systems should stay away from moldy sites. Children should not take part in disaster
cleanup work. Check for loose power lines or gas leaks. Make sure the electricity and gas are turned off.
Look for sagging ceilings or floors or other structural problems. Watch out for wet, muddy, or slippery
floors.

e Protect your mouth and nose against breathing in mold: wear at least an N-95 respirator. If you plan to spend
a lot of time removing moldy belongings or doing work like ripping out moldy drywall, wear a half-face or full-
face respirator. Basic information on using it is in OSHA's general respiratory protection guidance.

e Protect your skin. Wear protective gloves (non-latex, vinyl, nitrile, or rubber). Do not touch mold or moldy
items with bare hands.

e Protect your eyes. Wear goggles that provide complete eye protection. Choose goggles designed to keep out
dust and small particles. Safety glasses or goggles that have open vent holes will not protect you against
dust and small particles.

HOMEOWNER’S AND RENTER’S GUIDE TO MOLD CLEANUP AFTER DISASTERS 2
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AFTER YOU LEAVE A MOLD SITE:

e Protect yourself and loved ones. Shower and change
your clothes. This will help you avoid carrying mold and
other hazards back to your current living quarters.

SHOULD | DO THIS MYSELF?

This job may be too difficult or dangerous for you. It may be
best to get help from experienced and qualified professionals
if you can. Hire a mold inspection or remediation
professional affiliated with or certified by the National
Environmental Health Association (NEHA), the American
Industrial Hygiene Association (AIHA), the Institute of
Inspection, Cleaning and Restoration Certification (IICRC), or American Council for Accredited Certification
(ACAC) to inspect, repair, and restore the damaged parts of your home. Your state also may regulate mold
remediation.

Sampling for mold is not usually recommended. Understanding the results can be difficult, and no matter what
kind of mold is in your home, you need to clean it up and fix the moisture problem.

IF 1 MUST DO THIS MYSELF, HOW CAN | DO IT SAFELY?

Follow these steps:
1. Put on the personal protective equipment described above to protect your eyes, nose, mouth, and skin.
2. Remove standing water and wet materials. Use a wet vacuum to remove water from floors, carpets, and
hard surfaces. Dry your home and everything in it as quickly as you can — within 24 to 48 hours if you can.
3. Open all doors and windows when you are working and leave as many open as is safe when you leave.
o Open inside doors, especially closets and interior rooms, to let air flow to all areas. Take doors off their
hinges if you need to.
o  Open kitchen cabinets and bathroom vanity doors; remove drawers, wipe them clean, and stack them
to dry.
o  Open the attic access to let air flow to the attic. Before you open the attic door, make sure nothing will
fall on you.
4. When electricity is safe to use, use fans and dehumidifiers to remove moisture. Do not use fans if mold has
already started to grow, because the fans may spread the mold.
Clean with water and a detergent. Remove all mold you can see. Dry right away.
6. If you use cleaning products, do not mix cleaning products together. DO NOT mix bleach and ammonia
because it can create toxic vapors.
7. Painting or caulking over mold will not prevent mold from growing. Fix the water problem completely and
clean up all the mold before you paint or caulk.
8. Throw away items that can’t be cleaned and dried. Throw away anything that was wet with flood water and
can't be cleaned and dried completely within 24 to 48 hours. If you have precious items that you want to
preserve, follow these guidelines from the Smithsonian Institute: https://www.si.edu/mci/english/

learn more/taking care/mnm.html

v
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i ideli Placing debris near or on
Debris removal guidelines kg debieda of ok  Debris
Lnegﬂurts to expedite the structures makes bR - paration
rNs removal process, e :

removal difficult. This
please follow these rules includes fire

a . hydrants and
= meters.

Please separate
debris into the
six categories,
shown belaw.
Electronics
‘ Television,
computer, stereo,
phene, DVD player

Large Appliances
Refrigeratar,
washerfdryer, air
conditioner, stove,
water heater,
dishwasher

Hazardous waste
Qil, battery, pesticide, paint, cleaning
supplies, compressed gas

Vegetative debris
Tree branches, leaves, logs, plants

Construction debris

unsecured

Debris

should be placed A-._ Building materials, drywall, lumber, carpet,

curbside furniture, plumbing
_ Household garbage

Debris should not block roadway Bagged garbage, discarded food, paper, packaging.

SAFETY TIPS ON USING PORTABLE GENERATORS

If you use a portable generator for electricity use CAUTION to avoid carbon monoxide poisoning and fires.

Use portable generators OUTSIDE and at least 20 feet away from buildings.

Do not use portable generators inside your house or garage.

Do not put portable generators on balconies or near doors, vents, or windows.

Do not use portable generators near where you or your children are sleeping.

Never refuel a generator while it is hot.

For more information, go to: www.osha.gov/OshDoc/data_Hurricane_Facts/portable_generator_safety.pdf

AM | DONE?

If you still see or smell mold, you have more work to do. After a remediation, there should be no signs of
water damage or mold growth.

You may need to ask a mold remediation professional to know whether your mold problem is completely
fixed. As noted in the “Should | do this myself?” section, sampling for mold is not usually recommended;
instead, a careful inspection of the work area for completion of the cleanup and absence of mold-related
odors is usually appropriate.

If you have health problems that get worse when you return home, like asthma or allergy attacks or skin or
eye irritation, you may still have some mold.

LOCAL CONTACT INFO:

HOMEOWNER’S AND RENTER’S GUIDE TO MOLD CLEANUP AFTER DISASTERS, JUNE 2015
Hurricane Sandy Rebuilding Task Force - Indoor Environmental Pollutants Work Group
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Kansas Department of Health and Environment
Certified Laboratories Specializing in Testing Private Water Well Samples

November 2017
Lab # Lab Location Address Telephone/Mailing Address

E-10378 Meridian Analytical Laboratory (316) 618-8787

2626 South Rock Road, Suite 124 2626 South Rock Rd, Suite 124

Wichita, KS 67210-1857 Wichita, KS 67210-1857
E-60633 Johnson County Environmental (913) 715-6950

Water Quality Laboratory 11811 South Sunset Dr, Suite 1700

11811 South Sunset Dr, Suite 1700 Olathe, KS 66061-7058

Olathe, KS 66061
E-10110 Keystone Laboratories, Inc. (913)-321-7856

1140 W. Cambridge Circle Dr. 600 East 17" Street South

Kansas City, KS 66103 Newton, IA 50208
E-10402 Midwest Laboratories, Inc. (402) 829-9891

13611 B Street 13611 B Street

Omaha, NE 68144-3617 Omaha, NE 68144-3617
E-10152 SDK Laboratories, Inc. (620) 665-5661

1000 Corey Rd P.O. Box 886

Hutchinson, KS 67501-0886 Hutchinson, KS 67504-0886
E-10150 Servi-Tech Laboratories, Inc. (620) 227-7123 or (800) 557-7509

1816 East Wyatt Earp Blvd P.O. Box 1397

Dodge City, KS 67801-7007 Dodge City, KS 67801-1397
E-10146 * | Pace Analytical Services — Salina * 785-827-1273 *

525 N. 8" Street 525 N. 8" Street

Salina, KS 67401 Salina, KS 67401

* Pace Analytical in Salina, KS, will analyze private well water samples if they are submitted through a business (e.g.

water well contractor or real estate agency, etc.), or if the invoice for testing is at least $100.

These laboratories are certified to analyze for one or more of the following: total coliform bacteria, E. coli bacteria,
nitrate, minerals, metals, volatile organic compounds. Be sure to ask the laboratory which analyses they are certified to
perform. They should be helpful with providing the appropriate sample containers for the desired water quality test, and

instructions for properly collecting, storing, and shipping the samples.

Additional information for testing performed by these and other Kansas certified laboratories can be found on the KDHE
Water Well Program website at: http://www.kdheks.gov/waterwell/index.html, under the heading Water Well Testing.

Some counties in Kansas are able to screen water well samples for presence/absence of bacteria, and/or provide screening
level concentrations of nitrate and other inorganic compounds. Contact information for county sanitarians and local
environmental protection program (LEPP) staff is available at the link under the heading LEPP County Sanitarians.

For questions concerning lab certification in Kansas, please contact Sara Hoffman, Chief, Quality, Preparedness &
Certification Section, Kansas Health and Environmental Laboratories, 785-291-3162 or sara.hoffman@ks.gov.
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CONTROLLING

MOLD GROWTH
IN THE HOME

What are molds and how do they grow?

Molds are fungi, usually microscopic in size, that
occur in nature in large quantities. They reproduce by
releasing spores into the air that settle on surfaces and,
under the right conditions, grow. Growths of mold can
often be seen in the form of a discoloration, ranging
from white to orange and green to brown and black.
Mold can sometimes be detected by its musty odor. Mil-
dew is a common mold.

When mold spores settle on organic or contaminated
surfaces and when other conditions of temperature, humid-
ity, shade or darkness, and oxygen supply are conducive,
they germinate and develop new colonies of mold. Even
surfaces from which mold has previously been removed
can have mold growing again if the conditions are right.

What are the conditions that support mold growth?

m Molds thrive on organic materials like natural fi-
bers (such as cotton and wool), paper, leather, wood,
or surfaces coated with the slightest amount of or-
ganic matter such as food, grease, and soil. Molds
that continue to grow can eventually eat away the
organic medium that is their source of food.
Wooden structural materials and textiles can deterio-
rate when mold is allowed to thrive on them.

= Molds grow best in warm temperatures, 77 to 86
degrees Fahrenheit, though some growth may occur
anywhere between 32 and 95 degrees.

m Molds require moisture. Moisture can come from
water leaks, flooding, capillary movement (wicking
from one area to another), high relative humidity,
and condensation. The moisture may be in the host
material, on its surface, or in the form of humidity in
the air.

Relative humidity levels above 70 percent appear
to be optimal for fungal or mold spore growth. A
lower relative humidity level reduces the rate of
mold growth as the mold goes dormant but does not
stop growth and development entirely. In fact, at low
relative humidity levels, there is increased spore
release into the air.

ICSTATE

Kansas State University

= NEAR

ENVIRONMENT

Materials that are exposed to a constant leak or
have been soaked and not dried thoroughly can sup-
port mold growth. Some molds can take hold and
form a new colony in one or two days on damp ma-
terials. When the relative humidity is low, the tem-
perature is too high or too low, or the organic mate-
rial is gone, molds go dormant. But when the relative
humidity gets high, they can regenerate.

m  Molds require oxygen, but not light, for growth.
Mold growth can continue indefinitely without light.

What are the health effects of exposure to mold?

We are all exposed to many kinds of mold both in-
side and outside the house. However, some people seem
to be more sensitive to mold and have allergies to some
types of mold. These people may suffer from cold-like
symptoms.

When people are experiencing these symptomes, it is
difficult to know if they are the result of exposure to
molds or have other causes. When breathed, some mold
spores are small enough to go deeply into the lungs and
cause serious illness. It is not healthy to live in a home
with high levels of mold.

How do | know if there is mold in my house?

Many times, mold can be detected by a musty odor.
Although mold spores are too small to be seen, colonies
of mold growth are sometimes visible on damp walls and
musty-smelling textiles. Mildew is one type of mold that
can often be seen.

In most cases, it is not practical to test for mold
growth in a house. There are no standards for "accept-
able™ levels of mold in a dwelling, and when testing is
done, it is usually to compare levels of mold spores in-
side the house with levels outside the house. It is gener-
ally better to look for mold in those places where condi-
tions promote mold growth.

Where would mold be most likely to grow?

Generally, mold may be found anyplace where mois-
ture or relative humidity levels are high. Wet or damp

Kansas State University Agricultural Experiment Station and Cooperative Extension Service
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basements may have mold growing on the walls, floors,
carpeting, or on materials stored in the basement.

Moisture from the earth can migrate through con-
crete walls causing them to remain damp. Water stand-
ing in sump holes, condensate from an air conditioner
or dehumidifier, leaky pipes, or water seeping into the
basement are all sources of moisture that can support
mold growth.

Basement carpeting often has mold growing on or
under it if the carpeting is installed on a concrete floor
that remains cool and damp. Materials stored in a damp
basement may have mold growing on them. In particu-
lar, firewood stored in the basement puts moisture into
the air and is an excellent medium for mold growth. The
mold spores can then spread throughout the house.

Crawlspaces built over uncovered earth can have
mold problems when the moisture in the ground causes
dampness in the space. Crawlspaces that are sloped in-
correctly and have water pooling in them are particularly
likely to have problems.

Mold can often be found growing in the bathroom.
If an exhaust fan is not used during bathing, large
amounts of moisture can remain in the shower or tub
area. Soap scum on bath and shower walls, even on ce-
ramic tile or fiberglass, is a nutrient source for mold
growth.

In the laundry room, unvented clothes drying pro-
duces high levels of relative humidity that support mold
growth. Damp towels and clothes in laundry hampers,
washers, or dryers can develop mildew growth.

Using a humidifier sometimes raises the relative
humidity high enough that mold will grow. Particularly
in the winter, high relative humidity in areas where
there is little air movement results in condensation on
cold walls and subsequent mold growth. Dark patches of
mold can sometimes be seen inside the upper corner of a
closet on an outside wall or behind furniture placed
against outside walls. Window condensation can result
in mold growth where the moisture runs onto the sill or
wood trim.

Mold growth can be found on kitchen walls if
household cooking involves large amounts of boiling
water and no exhaust fan is used. The cooking spatters
and grease film on walls are the source of nutrients for
the mold, combined with the high humidity levels in
those areas. Floor-level pans that collect the condensate
from automatic defrosting refrigerators often have mold
growing in them.

New construction materials, such as new wooden
wall studs and floor joists, drywall compound, and ma-
sonry materials emit moisture into the home while the
construction components dry.

Unvented combustion heaters, such as kerosene
heaters, emit large amounts of humidity into the air with
the exhaust gases.

Spills or leaks, such as a sink or toilet overflow onto
carpet and other flooring materials, can cause those ma-
terials to become moldy.

Flooded and fire-damaged houses that have had
water soaked into carpeting and other materials often
have mold growth starting in those materials within a
day or so after being soaked. Some materials can wick the
moisture beyond the original wet spot. Plaster, drywall,
insulation, and flooring materials are all likely to wick
the moisture into the wall cavities and to larger areas on
walls and floors.

How can mold growth be controlled?

Two strategies help prevent mold growth:
m Keep it Clean
m Keep it Dry
Where mold growth has already started or is likely to
start because of contamination from flooding or other
moisture problems, not only clean and dry the surfaces
but add a third strategy:
m Disinfect It

PREVENTING MOLD GROWTH

Keep It Clean

m Keep surfaces and household textiles clean because
mold grows on materials contaminated with soil and
grease. Use a grease-cutting solution of detergent and
water to wash hard surfaces like walls and floors to
remove organic material that supports mold growth.

Trisodium phosphate is an effective cleaner for
removing grease. Commonly called TSP and highly
alkaline, it can sometimes be found in paint and
hardware stores for washing walls in preparation for
painting. Precautions should be taken when using
strong cleaners such as TSP: Wear rubber gloves, and
avoid breathing the powder or getting it in the eyes.

Rinse with clear water to remove any cleaner
residue. Dry quickly and thoroughly using fans and a
dehumidifier, if possible.

m Store textiles dry and clean. Dry soiled textiles can
be kept for a few days before washing. Store clean
textiles in a closet or container that discourages the
growth of mildew.

m Filtration of indoor air with an air cleaner can
sometimes be effective in removing mold spores
before they settle on damp surfaces and colonize.
Some mold spores are large enough that standard
furnace filters remove them. Some types of electro-
static air cleaners also remove mold spores.

Keep It Dry

m Reduce the moisture produced inside the home.





Discontinue using a humidifier if relative humidity
levels are high (over 50%). Use exhaust fans vented
to the outside when taking baths or showers or when
cooking.

Wipe down shower walls with a squeegee or
sponge after bathing. Vent clothes dryers to the out-
side. Do not use unvented kerosene or gas heaters.
Repair all plumbing leaks. Do not store firewood
inside the home.

Dehumidify humid areas. A dehumidifier, air condi-
tioner, or furnace will help to dry the air. Increasing
ventilation by opening windows or installing vents
may help if relative humidity level is lower outside
the house than inside. It is particularly important to
dehumidify or ventilate the house when new con-
struction materials have been added.

Increase the air flow in problem areas. Move furni-
ture a few inches away from outside walls so that air
flow will decrease the problem of condensation on
the walls.

If mold is growing in closets, keep closet doors
open to promote air flow. Closets should not be over-
filled, as this will reduce air circulation in the closet.
Louvered closet doors aid in ventilation. Circulating
fans may help with air flow in problem areas.

Keep textiles dry. Always dry textiles that are damp
or wet before storing, and do not store laundry in
damp places. When cleaning textiles, follow the rec-
ommendations given on the care label. Quickly and
thoroughly dry the products.

Although plastic bags may be desirable to protect
textiles for short periods of time, they should not be
used for long-term storage because condensation may
occur in the bag. Cloth bags or fabric, such as sheets,
draped over stored textiles allow ventilation, provide
protection from light and soil, and prevent condensa-
tion in storage.

Desiccants such as silica gel can be used in
clothes storage areas to reduce moisture. Desiccants
are more effective in small confined storage compart-
ments such as drawers and boxes. Adequate ventila-
tion, such as in closets with louvered doors or doors
that are opened frequently, discourages mold growth
as does leaving on a light in the closet.

Prevent condensation problems by installing ad-
equate insulation to keep walls warm. Installing
storm or thermal pane windows raises the tempera-
ture of the glass during winter months resulting in
less condensation on windows.

Reduce sources of moisture coming in from the
outside. Seal cracks in the basement walls and foun-
dation. Slope the earth away from the house to pro-
mote drainage away from the foudation walls. Use
downspouts to direct rainwater away from the house.
Cover window wells.
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m Install vapor barriers in crawlspaces to prevent
ground moisture from entering. Crawlspaces that
continue to have high humidity need ventilation.

STRATEGIES FOR PREVENTING OR
REMOVING MOLD GROWTH
AFTER CONTAMINATION

Clean It and Dry It

After a flood, fire, or water leak, walls and floors that
were soaked for more than a few hours may have ab-
sorbed large amounts of water. These areas must be
cleaned, dried, and disinfected. If necessary, remove the
wall board and flooring materials to dry out these areas.

Mold has been found growing in wet insulation several
months after a flood. Remove and discard wet insulation.
The insulation and the wooden studs may be wet for two or
more feet above the flood’s high-water level because of
absorption by the materials and wicking to other areas.

Organic matter from flood water must be cleaned up.
Using a solution of detergent, water and trisodium phos-
phate, scrub all contaminated areas with a brush and
rinse thoroughly. Scrub any exposed wood in the wall
cavities with a detergent before disinfecting and drying.

Use fans, dehumidifiers, and air conditioners to dry a
wet area. If using a dehumidifier, empty the water collec-
tion pan frequently or drain it through a hose to a floor
drain. Mold can grow in the water standing in the collec-
tion pan. Air conditioners remove moisture from the air
and help promote drying. If the outdoor air is dry, leave a
window open to promote drying. Several weeks or
months may pass before soaked walls and floors are dry
enough to re-insulate and re-install wall board or flooring.

Discard Wet Materials That Cannot Be Dried Quickly

Carpets and carpet padding, draperies, mattresses,
box springs, and upholstered furniture that have been
soaked or stored in a damp environment are nearly im-
possible to clean and dry quickly enough to prevent
mold growth. Mold thrives under wet carpet or padding
and inside mattresses and upholstery. If these products
have only a small amount of mold growth on the surface,
they may be dried in the sun. Sunlight kills mold but it
may also fade textiles, therefore sun drying may be a
method of last resort in attempting to save items that are
about to be discarded.

Disinfect It

Disinfectants kill mold growing on hard surfaces,
such as walls and hard floors. Products that claim to be
disinfectants must be registered with the Environmental
Protection Agency and have an EPA registration number
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on the product label. Only products with the EPA regis-
tration number have been tested as disinfectants. Read
labels and choose a product that disinfects and is appro-
priate for the material being treated.

One of the most effective and least expensive disin-
fectants is chlorine (sodium hypochlorite) bleach. Check
the label and use only bleach with 5.25 percent sodium
hypochorite. Following the directions on the label, a
bleach solution can be applied to hard, clean surfaces.
The walls should be thoroughly cleaned with a detergent
solution before disinfecting.

For many hard surfaces, disinfecting with a solution
of one cup of bleach to one gallon of water is effective.
The area must be kept wet with the bleach for 10 to 15
minutes to Kill the mold. If the surface is porous like
wood, the bleach solution may need to be reapplied to
keep the surface wet for the required time. If large areas
of a basement need to be disinfected, a garden sprayer
can be used to apply the bleach solution to the walls. If
the walls have been contaminated with sewage, increase
the proportion of bleach to water.

During a long drying period (such as after flooding),
it may be necessary to use the disinfectant every few
days until the wood is no longer damp. The bleach solu-
tion kills mold only for the few minutes before the
bleach evaporates. Because mold spores in the air that
settle on the wet wood can germinate and develop a new
colony of mold, a surface will not remain mold-free just
because it has been treated once with bleach. Covering
wet wood with wall board or flooring material will not stop
the mold growth, as mold does not need light to grow.

After a flood, test whether wooden studs in the walls
are dry enough to reseal the wall cavity by inserting a
moisture probe into the wood. If the level of moisture in
the wood is above 12.5 percent, continue drying the
wood before resealing the wall cavities.

®m Never mix bleach with ammonia or other household

cleansers containing ammonia. When cleaning with

chlorine bleach solution, wear rubber gloves and

protect skin. Avoid contact of the solution with the eyes
and skin and avoid prolonged breathing of vapors.

Some products will disinfect hard surfaces but are
ineffective for disinfecting textiles. To be sure that tex-
tiles that can be laundered are disinfected, use products
with the EPA registration number and with specific direc-
tions for disinfecting laundry. Two types of disinfectants
that are effective on fabrics are chlorine bleaches (5.25
percent sodium hypochlorite) and quaternary com-
pounds. When caring for textiles, directions provided on
the care label should be carefully followed. Some textiles
are harmed by chlorine bleach and labels on those prod-
ucts indicate that chlorine bleach should not be used.
Liquid chlorine bleaches are safe for most fibers except
wool, silk, or resin coated fabrics, but often cause color
fading as do quaternary compounds. Test any disinfect-
ing compound on an inconspicuous portion of the tex-
tiles before applying to the entire product.

Pine oil cleaners and phenolic cleaners are consid-
ered safe for textiles and are often recommended for
their disinfecting action. However, many formulations of
these compounds only reduce the mold and number of
bacteria and do not totally disinfect textiles. For example,
a pine oil cleanser should be at least 70 percent pine oil
to disinfect textiles. Most formulations sold are much
lower concentrations.

For some textiles, such as leather, none of the disin-
fectants discussed above are appropriate. In the table that
follows, additional details of methods for preventing
killing, and removing mold are suggested for both tex-
tiles and interior and exterior surfaces.

m Remember, to prevent mold: Keep it clean and keep it
dry. After contamination, to prevent and remove mold:
Clean it, dry it, and disinfect it. Unless these methods
are used, mold may continue to plague homes.

Item To Prevent Mold Growth

To Remove Mold

Painted surfaces
inside the home

per paste that is mildew resistant.

Keep surfaces dry and warm to prevent condensa-
tion. Clean surfaces to remove dirt and grease.
Provide adequate ventilation. Check the label of
the paint being purchased to see if a mildewcide
is one of the additives. Local paint stores carry
mildewcides to add to paint if extra protection is
needed. With wallpaper, use sizing and a wallpa-

Scrub mildewed surfaces with a solution of one cup
of chlorine bleach to one gallon of water. A detergent
such as trisodium phosphate (TSP) or liquid
dishwashing detergent may be added to the solution.
Do not mix bleach with cleaners that contain ammo-
nia. Rinse with clean water and allow to dry thor-
oughly before painting or papering.

Bathrooms

crawlspace.

Keep bathrooms as clean and dry as possible.
Wipe down shower walls with a towel, sponge,
or squeege after showering. Use a vented ex-
haust fan to pull moist air out of the bath dur-
ing and after showering or bathing. Be sure the
fan is vented to the outside, not into the attic or

Scrub surfaces with a solution of one cup of liquid
chlorine bleach, one tablespoon of detergent that
does not contain ammonia, and one gallon of water.
Use a brush or old tooth brush to clean the grout.
Keep the surface wet for about ten minutes, then
rinse well with water. If the shower curtains can be
washed by machine, add chlorine bleach with the
detergent. Use a warm water rinse for plastic curtains
and hang while warm to allow wrinkles to fall out.
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Item To Prevent Mold Growth To Remove Mold
Painted exterior Get rid of damp soil or heavy vegetation near Scrub mildewed paint with a solution of 1/3 cup
surfaces walls. Rearrange plantings for good air circula- detergent that does not contain ammonia, 1 quart

tion around the house foundation.

Commercial fungicidal products will inhibit
mildew growth but may be toxic for humans and
pets. Follow instructions carefully.

chlorine bleach, and 3 quarts of water. Repaint with
a mildew-resistant paint.

Roofs—asphalt
shingles and fiber-
glass panels

Shaded areas are more likely to be affected by
mold than are sunny areas. Provide adequate
ventilation by removing vegetation growing
close to the roof. Clean the debris from the roof
using a garden hose and a stiff broom.

To prevent mildew growth, spray clean the roof
annually with a mixture of one part liquid chlo-
rine bleach (5.25 percent sodium hypochlorite)
and nine parts water at the rate of one gallon per
30 square feet. Chlorine bleach can damage
some roofing materials. Test before using.

Shingles containing small zinc granules are
available. Zinc granules are a fungicide as they
dissolve. They are slightly more expensive than
other shingles.

Commercial fungicidal products will inhibit
mildew growth but may be toxic for humans or
pets. Follow instructions carefully.

To clean a mildewed roof, use a mixutre of three parts
liquid chorine bleach (5.25 percent sodium hypochlo-
rite) and one part water at the rate of one gallon per
30 to 50 square feet. Discolored roofs should be
treated in strips, starting at the peak and working
toward the eaves. Any shrubs or plants below the
eaves should be draped with plastic to prevent con-
tact with dripping solution. Dilute the solution that
drips on the ground by spraying it with water. If the
house has rain gutters along the eaves, a garden hose
laid in the gutters can be used to dilute the solution
as it runs through the eaves and downspouts.

The same treatment is also effective on fiberglass
roof panels like those used on greenhouses. Chlorine
bleach can damage some roofing materials. Test
before using.

Treated roofs are slippery when wet, so workers
should walk on a ladder or other support placed
on the roof. Avoic skin contact with the chlorine
bleach solution.

Wood shingles,
decks, and other
untreated wood.

Sealants are available for clean, dry wood. They
penetrate the wood surface and prevent mois-
ture from penetrating the wood, inhibiting
mold growth.

Shaded areas are more likely to be affected by
mold than are the sunny areas. Provide ad-
equate ventilation by removing vegetation
growing close to the roof or deck. Keep the
roofs free from debris that retains moisture by
washing with a garden hose and a stiff broom.

Scrub surfaces with a solution of 1 quart chlorine
bleach, 3 ounces trisoldium phosphate, and 1 ounce
of detergent in 3 quarts water. Rinse thoroughly.
Rinse plants that have been splashed with the solu-
tion. If stains remain, increase the concentration of
bleach to water and re-treat. For stubborn areas, use
granular chlorine (calcium hypochlorite)—used for
algae control in swimming pools—mixed at the rate
of two ounces of chemical per gallon of water. Apply
with brushes or sprayers. Do not let bleaching solu-
tions remain on the wood for more than an hour
before rinsing. Repeat the application several times,
if needed. Use these solutions out of direct sunlight.

Clothing and
other textiles

Keep fabrics dry. Dry wet textiles quickly and
thoroughly. Dry soiled, damp laundry before
placing it in a laundry hamper. Remove wet laun-
dry from the washer immediately and thoroughly
dry itin a dryer or air dry. Clean all textiles be-
fore storing. Soil promotes mildew growth. Store
in dry environments that are well-ventilated and
lighted. Do not store in plastic bags for long peri-
ods.

Textiles finished with soil and moisture repellents
and bacteriostats are more resistant to soil, stain,
and microorganisms and, thus, more resistant to
mildew growth than untreated fabrics.

Work quickly when mildew is discovered. Brush,
shake, sun, and air mildewed textiles outdoors. Mi-
croorganisms and stains that remain can be success-
fully removed with chlorine bleach. Check the care
label to determine if chlorine bleach can be safely
used. Pretest an inconspicuous area of the fabric for
color change before using the bleach. Launder wash-
able items with soap or detergent and chlorine
bleach, when appropriate. Send nonwashable items
to the dry cleaner and inform the dry cleaner of the
mildew stain.

To remove stains on washable textiles that cannot
be bleached with chlorine, use peroxygen bleaches
containing sodium perborate or potassium
monopersulfate. Apply at the hottest temperature
safe for the fabric and leave in place for up to 12
hours. Apply all detergents and bleaches according to
the product instructions.

Some mildew stains cannot be removed and advance
mold growth may have rotted or weakened the mate-
rial. These products cannot be salvaged and should
be discarded.
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Item

To Prevent Mold Growth

To Remove Mold

Leathers

Aerosol sprays for leathers are formulated to pre-
vent mildew growth. Pretest the product on an
inconspicuous area to determine that the color of
the leather will not change. Always apply accord-
ing to package instructions.

A wax dressing will also help prevent mildew
growth. Some wax dressings also contain anti-
mildew ingredients. Again, pretest the item for
color change before using.

Dry all leather products thoroughly before stor-
ing. Leathers should be dried away from direct
heat and where air is circulating. Always store in a
dry, well-ventilated place. Never allow a mildewed
leather to remain in storage with other leathers.

Dyes used on leathers are very sensitive to numerous
substances. Always test any compound to be used
on leather for colorfastness.

Moisten a cloth with diluted alcohol (one cup of
denatured alcohol to one cup of water). Wipe away
visible mildew. Dry in circulating air.

Leathers that have no protective finishes are harmed
easily by any cleaning compound. Cautiously apply
thick suds of mild soaps or detergents to remove the
remaining mildew. Wipe with a damp cloth and dry
in an airy, sunny place.

Books or paper

Store books and papers in conditions that allow
air circulation and provide light. Chemical de-
humidifiers, such as silica gel, will keep small
storage spaces dry. Burn a light bulb in an en-
closed bookcase to discourage mildew growth.
Spraying books or papers with a fungicide ac-
cording to product directions or wiping with a
cloth wetted with a solution of 3/8 ounce (11 g)
salicylanilide in one quart (0.95 I) of rubbing
alcohol to provide some protection.

Dry the item because mold and mildew on paper
products is easier to remove when dried. (Don’t try
to remove fuzzy or slimy mold.) Remove the items
from hot, humid or stagnant air and darkness, if
possible. (Do not place in an oven.) Lower the tem-
perature and humidity and dry the items immedi-
ately, or freeze to buy time. (Never freeze photos or
negatives.) If the mold remains after freezing, expose
to one or two hours of sunlight to dry out.

Observe the following procedures as you dry the
item: Handle soggy paper gently. Place wet items on
paper towels or unprinted newsprint paper. Use fans
to circulate air around (but not directly at) the docu-
ments. Spread loose material in single layers. Use
waxed paper between every page of bound books,
place paper towels inside the covers and then inter-
mittently throughout the book. Open the books and
stand them on edge. Replace the inserted paper tow-
els as they become soaked and invert the book. Some
distortion and staining is probable.

Air-dry most photos, negatives, and slides face up,
placing blotting material beneath the photographs.
Avoid touching the surfaces. Photos that are stuck
together may separate after soaking them in cold
water. But once dried, they may not separate and may
need to be reprinted. Remove framed items, backing
first, from frames. If the items are not stuck to glass,
air-dry them. If the materials are stuck, dry them
intact with the glass side down.

After the item is dry, remove the dry and powdery
mold by brushing it outdoors. Remove stains that
remain by wiping gently with a cloth that has been
soaked with suds, and wrung out. Then rinse the
stain. For stubborn stains, use a chlorine bleach and
water solution. (Test in an inconspicuous area to de-
termine if a bleach solution can be safely used.) Try to
not wet the paper and do not scrub. Air-dry the item.
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Item

To Prevent Mold Growth

To Remove Mold

Carpet and rugs

If carpet is to be installed in spaces where mildew
growing conditions are present, choose carpets
made of all man-made fibers (both face and
back). Concrete subfloor should be sealed. In
areas prone to flooding or moisture, install car-
pet using a direct glue-down technique (without
pad) to maximize drying and cleaning and to
prevent mildew growth. Use a dehumidifier to
reduce moisture.

In the case of a wet carpet, the following circum-
stances will determine the appropriate action to
prevent mildew growth: what caused the carpet to
get wet, the amount and source of the water, the
type and size of the carpet or rug, the location,
the kind of flooring, the method of installation,
and the cleaning equipment and service available.
Some carpet, (i.e. carpet contaminated by sewage-
laden flood water), can not be cleaned and
should be discarded.

The longer the carpet remains wet, the greater the
chances of damage, including shrinkage, color
change, and soil staining. Once the textile starts
drying, the longer it remains damp, the more
likely mildew will develop. It is important to
rapidly clean and dry the carpet.

For best results, call a professional rug and car-

pet cleaner who is equipped to clean and dry wet
rugs and carpets. Homeowner’s or renter’s insur-

ance may cover the cost.

If you decide to clean and dry the carpet yourself,
take the rug and pad outside to a flat, clean area
such as a concrete driveway. Place the rug face
down to prevent wicking of stain to the face
yarns. Clean by hosing and applying a carpet
cleaning solution. If the carpet cannot be re-
moved, extract as much of the water as possible
with a vacuum or hot water extraction unit. Care
should be taken to prevent electrical shock
when using a vacuum on wet carpet. If a carpet
has a pad, it may be impossible to extract the
water and the pad will need to be removed for
drying.

Dry the floor, pad, and carpet before reinstalling.
Smaller amounts of water in the pad can be re-
moved by blowing air between the carpet and
pad. To do this, lift a corner of the carpet or at-
tach a vacuum hose to the exhaust of the vacuum
and put it in the slit in a seam. A dehumidifier in
a closed room will pull water out quickly.

If a musty mildew odor is detected, stop its growth
immediately. Discard pads containing mildew. It is
nearly impossible to clean and destroy all the mil-
dew in a pad. (Compared to carpet, padding is a
relatively low-cost item.) It is best to hire a profes-
sional rug cleaner or restorer to clean wall-to-wall
carpet.

If you try to save the carpet yourself, you will have
best results with carpet that can be removed from
the floor. Apply rug shampoo with a carpet
shampooer according to the manufacturer’s direc-
tions. Remove all detergent used in cleaning. Deter-
gent left in the carpet will accelerate soiling. Expose
mildew growing on the back of the carpet to the
direct rays of the sun. Paint the carpet backing with
a weak chlorine solution of 1/4 teaspoon of chlorine
bleach to one cup of water or another sanitizing
product applied according to the label directions.
Rinse several times.

After shampooing and sanitizing, dry rugs or carpets
quickly. Hang rugs on an outdoor clothesline or lay
them out flat in a warm, dry place. Use electric fans
to speed drying. Dry carpets and rugs thoroughly.
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Item

To Prevent Mold Growth

To Remove Mold

Upholstered furniture
and mattresses

Upholstered furniture and mattresses are thick
and porous and often filled with cellulosic and
foam materials that absorb moisture. Do not use
these products in areas that are damp, dark, or
have poor ventilation.

Upholstered furniture and mattresses finished
with soil- and moisture repellents and bacteri-
ostats resist soil, stain, and microorganisms and
are more resistant to mildew growth.

Take upholstered pieces and mattresses outdoors
and brush the surface mold away with a broom.
Vacuum using an upholstery attachment on the
surface to draw out more mold. Discard the dispos-
able vacuum cleaner bag immediately or empty the
non-disposable bag outdoors to prevent the spread
of mold spores. Place the mildewed item in the sun
for a few hours and air it thoroughly to stop fur-
ther mold growth.

If the mildew remains, use the services of a profes-
sional upholstery cleaner. If you are doing the
cleaning yourself, sponge the item with thick, dry
soap or detergent suds and wipe with a clean,
damp cloth. Avoid getting the stuffing wet. Wipe
the furniture with a cloth moistened with a solu-
tion of one cup of denatured or rubbing alcohol to
one cup of water and dry thoroughly.

If the mold is growing deep in the padding of an
upholstered piece or mattress, nothing will elimi-
nate the mold or odor except renovation by a
trained upholsterer or replacement of the item.
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Restoring a
Flooded Well
to Service

Warning: Do not operate any electrical device that was flooded until it has been checked by a
competent electrician. There is danger of electrical shock and damage to equipment.

Warning: Disinfect water from a flooded well before using it for drinking or washing, until the well is
properly restored. Water with microbes carries a risk of severe illness and even death.

efore a flooded well is returned to service, it
B should be checked, cleaned, and disinfected. This

is for health and safety purposes, as well as to
extend equipment life. Procedures to properly disinfect
wells are in K-State Research and Extension publications:
Shock Chlorination for Private Water Systems, MF-911
and Shock Chlorination Treatment for Irrigation Wells,
MF-2589. In addition to microbial pathogens that cause
sickness, flood water carries abrasive sediment, debris
that can cause physical damage, and the everpresent risk
of other contaminants.

Following the steps outlined here will help minimize
damage to the pump and power unit, extend the life of the
well, and protect people who use the water. Choosing not
to follow these steps may result in illness of people and
animals, cause equipment damage, and is more likely to
result in increased cost in the end. Thus, it is important to
follow the steps described here.

Assess what happened. Check the well and power

unit for inundation, damage, and inflow of flood water.
Determining what happened helps establish what needs
to be done to restore the well after a flood. If possible,
establish the maximum height of the flood water from
nearby high water marks. If flood water overtopped a well
casing, even one that has a good sanitary seal, polluted
water likely entered the well and disinfection is essential.
When flood water overtops an open well, much water
enters, carrying considerable sediment into the well.
This sediment must be removed. If flood water covered
electrical or mechanical equipment not designed to be
submerged, the equipment must be dried, cleaned, and
checked before use. Identify and repair all damage to the
well casing and components caused by floating debris or
shifting materials.

Did water and sediment enter equipment? Most
electrical and mechanical components are not designed to
be submerged in water. This includes the electric motor,
controls, drive shaft, gear box, and internal combustion
engine. If the water level was over these components,
obtain assistance from competent electrical and
mechanical service providers for evaluation and cleanup.
Taking shortcuts may result in electrical short circuits
that could shock or electrocute people and decrease the
life of the mechanical components because of moisture,
rust, and lubrication failure. Because submersible
pumps are designed to be under water, they should not
be affected by a flood, unless damaged by sediment or
abrasive material suspended in the water.

Did sediment enter the well? If flood water overtopped
an open well, sediment entered. Obtain assistance to
remove the pump and clean out the sediment. Well
drillers have the equipment, knowledge, and skills to
clean sediment from a well. Sediment can reduce the
well yield, harbor disease-causing pathogens, increase
wear of the pump, and reduce cooling of the pump motor.
Removing sediment may involve a process a lot like
developing the well after it was initially drilled. When the
sediment has been removed and the equipment checked,
reinstall the pump and remove water until all traces of
sediment are gone and the water is clear.

Repair damage to casing. The well casing must be
watertight from the top edge, at least a foot above the
ground, to the well screen. It is especially important that
it prevent entry of water into the casing because the water
would contain contaminants.

Disinfect the well and water system. The next step
is to shock chlorinate the well and water system to
kill bacteria. The greatest concern is about pathogenic
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microbes in drinking water; however, a wide range of
bacteria, including iron bacteria, enters all wells. If

iron bacteria is not removed, it can reduce the well’s
capacity and shorten its life. The amount of water and
chlorine required to treat flooded irrigation, livestock,
and domestic (drinking water) wells is shown in Table 1.
Treatment figures are based on providing a chlorine dose
of at least 500 mg/L (parts per million, ppm) for domestic
and 200 mg/L (ppm) for irrigation or livestock wells.

We recommend shock chlorination following the
guidance in Shock Chlorination for Private Water Systems
as part of regular annual domestic-well maintenance.

A flooded well should not be used for drinking without
emergency disinfection (boil for at least three minutes
or add eight drops of fresh household bleach per gallon,
mix, and wait 30 minutes). Only after cleaning and
testing negative for bacteria is water considered safe to
drink, free of indicator bacteria.

Irrigation wells can be used after the 24-hour chlorine
holding time and the chlorine is flushed. However,

we also strongly recommend an end-of-season shock
chlorination as part of the regular maintenance program
for both irrigation and livestock wells.

Test water for bacteria. Public water suppliers regularly
test for total coliform bacteria to show that bacteria are
not present and thus the water is safe to drink. The water
sample should be collected at least a week after the shock
chlorination when the well is used for purposes other
than drinking.

Any flooded well should not be used for drinking until
the water test result shows no bacteria. To collect a good
sample, follow directions supplied by the laboratory or
the procedure in Extension publication Taking a Water
Sample, MF-963. If the test result still contains bacteria,
repeat the shock chlorination procedure and test again.
Wait for at least three weeks before doing a third or
subsequent shock chlorination. Getting all bacteria out
of a flooded well may take considerable time, effort, and
expense. However, groundwater is not an environment
where these bacteria normally thrive so be patient, they
will eventually die.

Morgan Powell, Extension Engineer, Water Quality
Danny Rogers, Extension Engineer, Irrigation

Judy Willingham, Assistant Extension Specialist

Table 1. Chlorine Dose and Water Needed to Disinfect Wells after Flooding

Domestic Well

Livestock Well Irrigation Well

per 1000 gallons water

Casing inside diameter (inches) 5-6 5-6 18

Feet well screen and gravel pack* 11.4 ft screen 11.4 ft screen 8 ft screen
treated by 1000 gallon of water

Chlorine** (gallons household bleach) 10 gallons 4 gallons 4 gallons

* This treats the inside of the well casing, the well screen, the gravel pack, and the aquifer formation for a radius of
about 3 feet outside of the well screen. The total volume of water needed for treatment is the feet of saturated well
screen divided by the feet of treatment using 1000 gallons of solution. The first tank of water can come from the flooded
well but additional tanks must come from another clean water source.

** This chlorine mix is based on making a concentration of at least 500 ppm for domestic wells and 200 ppm for

irrigation and livestock wells. A stronger dosage is permissible.
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The decision to have your water tested is one that  dust particles from the atmosphere. When water reaches
may affect the health of everyone in your household. the earth, it flows over or through plant materials and
People want and need water that is safe to drink. Testingsurface layers of soil and rock, dissolving minerals.
is the only reliable way to find pollutants and to evaluate Minerals like calcium, magnesium, carbonate, sodium
safety of water. Color, turbidity, taste, and odor are and chloride are of little concern in fresh water, and are
discernible by the senses, but offer few clues concerningeven desirable because low levels contribute to good-
impurities that affect health. Water that appears problem-tasting water. However, many undesirable chemicals also
free may not be safe or acceptable for all uses. dissolve in water. See K-State Research and Extension

The purposes of water testing discussed here are:  bulletin Groundwater and Well ContaminatipklF-932

 to ensure water is safe to drink (meets Drinking for more information.
Water Standards); Monitoring shows that, in most cases, natural
* to evaluate need for water treatment; groundwater is quite safe. When contamination is de-
» to form a baseline of water quality for comparison. tected, it is often a result of poor well location, poor well

You must understand that the most important factors construction, lack of maintenance or poor management.
for safe water are good well location and construction ~ Man’s activities can overload the soil's natural filtering,
following current standards. Also critically important are absorption, and removal capacity. When pollutants from

management of activities near the well and annual the surface or underground overload the soil’s protection,
maintenance including shock chlorination. See K-State they eventually reach the groundwater. Evidence of such
Research and Extension bulletifsivate Well Safe things as sewage, fuel, wastes, pesticides, and fertilizer
Location and ConstructigriMF-970,Private Well are found in groundwater. See K-State Research and
Maintenance and ProtectioiMF-2396, andShock Extension publicationhlitrate and GroundwateMF-
Chlorination for Private Water SystemdF-911 for 857; andMlanaging the Farmstead to Minimize Ground-
more information. If well location, construction or water and Well ContaminatioMF-948; and Department
maintenance are deficient, they should be corrected of Biological and Agricultural Engineering publications
before testing the water. FarmeA+SystEP33-48 for information about contamina-

One in nine Kansas households depend on private tion and how to protect water.
water supplies. System integrity, water quality, and well
protection are the owner’s responsibility. Lending Ensuring Safe Drinking Water
institutions may require water tests and evaluation of the ~ Health effects from contaminated water are often
water system before approving a loan. Some county acute toxicity, an immediate response — within hours or
sanitary codes require water tests for private systems, butays. Until the 1970s, drinking water limits mostly
no state or federal law or regulation does. Public water addressed acute effects like bacteria, nitrate, toxic
systems are tested for bacteria at least twice a month. elements, and heavy metals that accumulate in the body.
More than $1,000 of testing is done before a new well is Chronic toxicity results from low-level exposure over
put into service. These tests are repeated regularly. years, decades, or a lifetime. Because many chemicals
This publication is provided to help users understand are found at low concentrations in water, the concern
important factors and make critical decisions about whenabout long-term exposure is heightened. New standards

to test and which water tests to request. based on chronic effects, long-term exposure, have been
added including organic chemicals, pesticides and
How Water Becomes Contaminated radioactive materials.
Chemically pure water does not exist for long in This publication focuses on acute toxicity because
nature. Water, an excellent solvent, dissolves and carriesthe risk is known, direct, short-term and much more
with it some of almost everything it touches. While common. The highest priority is to ensure that water is

falling as precipitation, water picks up gases, ions, and free of disease-causing organisms and pollutants that
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immediately affect body functions and health. Tests for Fecal coliform live in the intestines of warm blooded
the highest risk factors should be requested first. K-Stateanimals and are included in the total coliform tEst.
Research and Extension bulletibderstanding Your coli, short for Escherichia coli, are specific fecal coliform
Water Test RepgriMF-912 andOrganic and Radiologi- strains. Most fecal dt. colibacteria are not disease
cal ChemicalsMF-1142 give drinking water standards or agents but their presence suggests a high possibility of
the maximum contaminant levels (MCL). pathogens and disease.

For parameters that affect health, it is important for Nitrate. An annual test for nitrate is the second most
decisions to be based on the best information. A record ofmportant for safe water. Obtain a screening test, sample
several tests over a year or more is ideal before making kit, laboratory information, or wellhead protection infor-

critical decisions about water quality. mation from local health department or K-State Research
and Extension office. Surveys of private drinking water in
Recommended Tests and Frequency Kansas showed 24 percent of home wells and 28 percent
Kansas Department of Health and Environment of farmstead wells were above the nitrate standard.
(KDHE) and K-State Research and Extension strongly In warmblooded animals, nitrate may be reduced to
recommend at least annual water tests for coliform nitrite, which readily enters blood. Nitrite attaches to the

bacteria and nitrate. However, a reliable indicator of safe hemoglobin and restricts the blood’s ability to carry
water requires more bacteria tests, at least each quarter. oxygen. In extreme cases, it causes methemoglobinemia

Water should be tested for common impurities and  (“blue baby” syndrome) in human and animal infants. If
nuisance contaminants every few years. Except for a fewuntreated, death may result. It may affect adult horses
cases of gross contamination, they change slowly so a and ruminant animals. Nitrate often interferes with
test every 3 to 5 years is adequate. These tests form a livestock milk production, weight gain, or reproduction
basis for comparison to detect possible contamination. before other symptoms are observed.

Total Coliform Bacteria. An annual water test for Nitrate tests are especially important when livestock
total coliform bacteria is the most important (the primary facilities, fertilizer storage or handling, or a septic system
indicator) to evaluate safety of drinking water. Tests at are or have been within 400 feet of the well. If no nitro-
least four times a year are required for a reliable indicationgen sources or activities occur near the well, and a record
of safe water. Get screening test, sample kit, or informatiorof consistent low nitrate is established, the test interval
from local health department or K-State Research and ~ may be lengthened. Shitrate and GroundwatemMF-
Extension office. The sample for a bacteria test must reacl857, for more details.

the laboratory within 24 hours of collection. For more Pesticide and Other Organic ChemicalsA test for
information, see K-State Research Extension bulletin: pesticide is recommended when nitrate is above the standard
Quality Water: Coliform BacteridProgram 3 EP-27. and pesticide has been stored, mixed, handled, or disposed

Most coliform bacteria strains are not pathogens within 400 feet of the well. Also test when a large source
(disease-causing). They are found in large numbers in  such as a spill or accident, or commercial storage, handling
feces of warmblooded animals, in soil, and the environ- and mixing site is within a quarter mile, especially upslope.
ment. These bacteria indicate the well has been exposed  Pesticides have been detected with increasing fre-

to the environment and may be contaminated with guency in Kansas well water. A 1986 study detected
sewage or animal wastes. Bacteria, viruses, and cysts, pesticide in 8 percent of farmstead wells. The 1994 private
that would make you sick, may be present. well survey, using a more sensitive test, detected atrazine
Environmental factors which suggest special or morein 19 percent of the wells. Pesticides also are found in
frequent bacteria tests include: large reservoirs and many streams and rivers. The chance
+ flooding of the well or near the well of finding pesticide above the drinking water standard in
» surface water supply groundwater is quite low - less than one half percent.
» change in color, turbidity, odor, or taste of water The farmstead well study found that wells with high
* recurring digestive illness in people or animals nitrate are more likely to contain pesticide. When nitrate
 following repair of well or plumbing system. exceeded the drinking water standard, the chance of
Fecal Coliform or E. coli Bacteria. A test for fecal finding pesticides doubled. The likelihood tripled (to about
coliform orE. coli bacteria is recommended any time 25 percent) when nitrate was more than twice the standard.
total coliform bacteria are present. Finding fecator By contrast, low nitrate, less than 4 milligram per liter,

coli bacteria means there is contamination from a humanresulted in only a 2 percent chance of finding pesticides.

or animal fecal source. Pathogens can exist in the drink- Tests for pesticides and other organic chemicals are

ing water. Water must not be used for drinking, cooking, expensive, and interpretation of results and health effects

or washing without disinfection. may be difficult and uncertain. Pesticide in groundwater
is not considered an immediate health threat.





Lead and Other Metals.A lead test is recommended Showing Contamination
when plumbing contains lead pipe, fittings, or there is The activities of businesses and people may damage
evidence of corrosion (bluish or greenish stains on the quality of well and groundwater. Water tests before
fixtures), low pH, soft water, or a combination of these. pollution or in the early stages are helpful in showing
EPA reduced the MCL for lead to 0.015 milligram per liter damage to the supply. Some activities that may affect
because of increased concern about lead exposure. groundwater quality and tests that may help show a cause
Groundwater normally does not contain significant lead or are shown in Table 1.
other toxic metals. Lead may be leached from the plumb- To prove damage for litigation requires careful
ing system. Hard water deposits in the plumbing helps  planning. The strongest evidence is provided when an
prevent lead from leaching. unbiased third party, such as licensed engineer or health
Selenium.Testing for selenium is not recommended department sanitarian, collects the sample and delivers it
at this time. Concentrations above the MCL were found to the laboratory using a chain-of-custody record. This
in only 2 percent of farmstead wells. record shows who handled the samples and the time so
accountability is available for testimony.
Nuisance Contaminants, Need for Treatment

The most common water quality problems are How to Take a Water Sample
nuisances that make water less desirable for household Instructions for collecting a water sample usually
uses but do not directly affect health. Standards are accompany the sample container from the laboratory. Use

designated “secondary” when there is no direct health  the container provided and follow directions to ensure a
concern. These include chloride, copper, iron, manga- representative sample. If no directions are given, contact
nese, sulfate, total dissolved solids (TDS) and zinc. Soméhe laboratory or refer to K-State Research and Extension
laboratories have a drinking water suitability test that publicationTaking a Water Sampl&F-963. Samples

includes the most common anions and cations and should always be taken from cold, unsoftened, and
nuisance impurities. These chemicals should be tested untreated water. Select a faucet that is regularly used.
every 3 to 5 years as discussed above. Remove the aerator and allow the water to run several

Below are common nuisance contaminants that makeminutes. For lead tests, sample the first flush after water
water less desirable. Testing helps identify the problem, has remained in the system overnight.
evaluate the need for treatment, and size treatment
equipment. Dealers usually do free tests for nuisance ~ Where to Get Water Tested
impurities to help select and size treatment equipment. Some local health or environmental departments
Additional information about nuisance contaminants provide screening tests. Water treatment dealers often do
is available in K-State Research and Extension publica- tests for nuisance problems. However, for decisions that
tions: Quality Water series: Hardness, ProgramElP-25;  affect health use a laboratory certified by KDHE for the
Red Water (Iron), Prograr, EP-26; Sulfate-Sulfide, tests needed or desired. A certified laboratory is vitally
Program 6, EP-29; artdard Water: To Soften or Not to important if results might be used as evidence of pollu-
Soften MF-848. TheHome Water Treatment Handbgok  tion or in litigation.

NRAES-48 addresses water treatment and standards. More than 12 laboratories in Kansas and adjacent
Acidic (low) or basic (high) pH may cause corrosion states are certified for bacteria and nitrate tests. About 20
that contributes to health concerns and staining of laboratories in Kansas and nearby states are certified for
plumbing fixtures when some metals are corroded. PH drinking water testing. See the latest copy@dting to
adjustment is simple with treatment. Help Ensure Safe Drinking WateMF-951 for laboratory

Hardness is the most common nuisance problem in information. Current information about certified labora-
Kansas groundwater. It causes difficulty with cleaning  tories is available through KDHE, Laboratory Improve-
and laundry, deposits in water heater, and shortened life ment <http://www.kdhe.state.ks.us/lipo> or phone
of water using appliances. Softening is readily available. (785) 296-1639.

Hydrogen sulfide gives water a disagreeable “rotten
egg” or sulfur odor. A sensitive nose is a highly effective Interpreting a Laboratory Test Report
test. Shock chlorination or periodic disinfection of the A water test report may look confusing. It often has
well are highly effective treatment. terms and abbreviations that are unfamiliar. The labora-

Iron and manganese are called the stainers because tory may not provide information about the MCL. The
they contribute to permanent black or red stains of water local health department or K-State Research and Exten-
fixtures and laundry. Special iron filters are effective. ~ sion office may help interpret, or contact the laboratory.

TDS/salts are the sum of all impurities dissolved in ~ See K-State Research and Extension publicafiodter-
water which gives it the characteristics. At low levels ~ standing Your Water Test RepdvtF-912 for help with

they are a benefit because they give water its taste. interpreting test reports, MCLs, possible sources of
contaminants, and health risks.





Table 1.Common activities, causes of contamination and suggested test parameters.

Activities

Possible Causes

Parameters to Test

Bulk storage facilities.
cleanup

Leaks, spills, disposal,

Material(s) being stored or.
that have been stored

Mining: salt, coal, lead, zinc
other metals and minerals

Mine drainage, leaks, spills,
storage areas, subsidence
areas, mined lands, tailings,
or spoil piles

Total dissolved solids (TDS),
chloride, sodium, pH, heavy
metals, corrosion index,
sulfate

Oil and gas: test holes, old
wells, abandoned wells,
storage, brine disposal, etc.

Leaks, failed casings, poor
plugging, unplugged test
holes or abandoned well,
spills

TDS, sodium, chloride,
hydrocarbons, volatile
organic chemical (VOC) scan,
petroleum components

Landfills, waste disposal sites

Percolation from site, spills,
pollutant plume in
groundwater

Chemical oxygen demand
(COD), total organic carbon
(TOC), ammonia, dissolved
oxygen (DO), VOC scan,
heavy metal scan, synthetic
organic chemicals (SOC).

Wastewater: lagoons,
septic systems, sludge, and
septage disposal, etc.

Leaks, spills, overloading,
poor maintenance

Total and fecal coliform
bacteria, fecal streptococcus,
nitrate, ammonia, TDS, TOC,
chlorides, sodium

Livestock facilities

Accumulation of waste,
improper storage or disposal
of wastes, runoff of
wastewater

Total and fecal coliform
bacteria, biochemical oxygen
demand (BOD) ammonia,
nitrate, phosphorus,

TOC, COD, TDS

Industrial sites

Leaks, disposal, failures, poor
management, spills

VOC and SOC scan of chemical

used, produced, or stored on
the site; process chemicals

Water wells for household,
domestic or livestock uses

Wells with poor: location,
construction, maintenance
or management

Total and fecal coliform
bacteria, nitrate

This publication is provided to help improve management of private water supplies. It was written by K-State Research and
Extension specialists in cooperation with Kansas Department of Health and Environment.

Michael H. Bradshaw
Extension Specialist
Health and Safety

Barbara Dallemand
Extension Engineer
Onsite Wastewater

G. Morgan Powell
Extension Engineer
Water Quality
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safe and adequate drinking water supply is

1mportant for everyone. Our very lives and our

world depend upon it. The owner or user of a well
or spring must understand that location and construction
are essential requirements for a safe water supply. Also,
routine maintenance, repair, and protection are just as
important to keep the supply safe. Shock chlorination is an
essential component of well maintenance and is necessary
following any work on the well.

Annual shock chlorination for preventive maintenance
is one of the best practices to help ensure a safe water
supply with a minimum of problems. Shock chlorination
involves disinfecting the well or spring, plumbing system,
and in some cases the gravel pack and adjacent aquifer.
Chlorine is the recommended disinfectant because it is
readily available, inexpensive, effective, easy to use, and
has a positive residual effect. The procedure can be done
by the well owner, user, driller, or other service provider.

Bacteria enter as the well is drilled, the spring is
developed, any time the well or plumbing system is
opened for service or repair, and when outside water or
contaminants enter the system as a result of a flood, defect,
or backflow. Disinfection is the only practical way to
remove bacteria that make water unsafe for drinking and
to minimize future problems. Shock chlorination should be
done:

* following construction or repair of all wells or

springs,

* following opening of any part of the water system,

« following a flood or other event when non-potable

water may have entered the well or spring,

 anytime water has an organic or bad taste or smell,

» whenever a water test is positive for bacteria, and

* at least annually, as a part of system maintenance.

Preparation and Precautions

Before shock chlorinating a well or spring, it is
important to verify the integrity of the water source. Shock
treatment only temporarily benefits a well that does not
meet well construction standards. Bacteria usually enter
very near the well or spring (usually within 50 feet) so
protection near the source is essential for safe water. Hand-
dug wells and springs are very difficult to protect because
it is nearly impossible to seal the system to prevent entry of
water, insects, animals, and soil. The well must allow air to
enter, yet prevent entry of animals, insects,

Shock Chlorination
for Private Water
Systems

debris, and surface water. See K-State Research and
Extension publication Private Wells — Safe Location and
Construction, MF-970, for current construction standards.
Good construction criteria include:

* The well casing or spring collection pipe is sealed to

the surrounding soil.

* Surface slopes away from the well or spring in all

directions for at least 20 feet and there is no ponding

within 50 feet. Greater distances are better.

* The well casing extends at least a foot above the

ground surface or the highest flood level.

* The casing is watertight and has an approved sanitary

well seal.

* A watertight pitless adapter makes the connection to

the waterline below the frost level.

Prior to treatment, inform everyone who may use
water that it is being treated and should not be used.
Provide temporary alternative drinking water for the
house and put a reminder on each faucet. Take special
precautions for children and elderly persons in the
household. Livestock will most likely refuse to drink
strongly chlorinated water so provide them an alternate
supply.

To prevent damage to equipment, remove, bypass, or
disconnect all water-treatment equipment such as water
softener, reverse osmosis, and filter units. Most pressure
tanks are captive air type and have a rubber bladder to
contain the water. High chlorine concentrations may
damage this bladder. Check with the manufacturer about
possible damage to any equipment in question. After
the chlorine is flushed from the system, there is often
enough residual chlorine to disinfect the water treatment
equipment, such as a softener, as it is returned to service.

Shock Chlorination Procedure

Because shock chlorination only temporarily benefits
poorly constructed wells or springs, inspect to confirm
that construction protects it from contamination before a
well or spring is shocked. Make all needed repairs before
proceeding. If the water source cannot be protected from
bacteria, continuous disinfection of the water is needed.
Also, verify that the water source is protected by good
management, adequate maintenance, and removal of direct
contamination routes such as abandoned wells and cross
connections. If surface water has entered the well or when
other situations suggest, refer to the section, Procedures for
Unusual Conditions.

Kansas State University Agricultural Experiment Station and Cooperative Extension Service






Step 1. Preparation. Essential supplies include clean
water hose(s), a clean 5-gallon mixing bucket, a clean
container for the sanitary seal, the chlorine dose, and tools
to remove the sanitary seal. A large clean tank is needed
if a tank of chlorine will flow into the well or spring. The
chlorine dose depends on the amount of water.

Calculate the water volume by multiplying the volume
per foot for the casing diameter (Table 1) by the depth of
water (well depth minus the depth to water). If the well
was drilled after 1975, a well log should be available and
will have the well depth and depth to water at the time the
well was drilled. If a log is not available and the depth is
not known, it should be measured. See K-State Research
and Extension publication Measuring Depth to Water in
Wells, MF-2669. Add the volume of water in the pressure
tank and water heater and allow for plumbing pipes using
the volumes shown in Table 2. Sum these to determine the
total water volume to be treated. Find the chlorine dose,
calculated to produce a chlorine concentration of 500 mg/L
or ppm, from Table 3.

Remember to bypass, disconnect, or remove water
treatment components that can be damaged by chlorine. The
exchange media, polystyrene beads, of ion exchange units
(water softeners and anion exchange) will be damaged. Set
the valve to the bypass position. Reverse osmosis systems
could be seriously damaged and should be disconnected.
Remove the sediment, carbon, and combination cartridge
filter to avoid any damage and replace the empty filter case
during shock chlorination.

Step 2. Remove the sanitary well seal (or cap) and
clean it to remove debris, dirt, and oil. Place it in the clean
container. Clean visible mold, fungus, and debris from the
interior of the casing and from the exterior of pipe, wires,
and other components inside the casing. Trying to disinfect
dirty components greatly reduces the effectiveness of shock
treatment.

Table 1. Volume of Water in Wells
Inside Diameter
of Casing (Inches)

Volume of Well
Per Foot of Casing

gal/ft ft3/ft

2 0.16 0.02

3 0.37 0.05

4 0.65 0.09

5 1.02 0.14

6 1.47 0.20

8 2.61 0.35

10 4.08 0.55
12 5.88 0.79
14 8.00 1.07
16 10.44 1.40
18 (1.5 feet) 13.22 1.77
24 (2.0 feet) 23.50 3.14
30 (2.5 feet) 36.72 4.91
36 (3.0 feet) 52.88 7.07

Note: 27 ft® = 1 cubic yard

Table 2. Volume of Water in Small Diameter Pipes

Diameter Volume
(Inches) (Gallons/100 ft) Ft3/100 ft of Casing
0.75 2.29 0.31
1.00 4.08 0.55
1.25 6.38 0.85
1.50 9.18 1.23

Note: For 2-inch and larger diameters, see Table 1

Step 3. Mix and introduce chlorine. Mix the
correct chlorine dose with several gallons of water. If dry
chlorine is used, thoroughly mix it with warm water until
the chlorine is completely dissolved. Pour the chlorine
mixture into the well while moving completely around
the perimeter so that it runs down the inside of the casing.
Dose the complete inside surface of the casing, wires, and
pipes.

Step 4. Attach the hose to the closest water tap or
hydrant supplied by the well and place the other end of the
hose into the top of the well casing. Turn on the faucet to
circulate water from the well through the plumbing and
hose, and then back to the well. After a strong chlorine
smell is detected, place enough chlorine solution in the
container to cover the sanitary well seal. Thoroughly
disinfect the inside of the well by slowly rotating the hose
around the inside of the casing and continue flushing for at
least 15 minutes. This allows the chlorine solution to wash
down the interior wall of the well casing, the exterior of
the pump column, and the wiring.

Keep the recirculation hose flowing continually while
the chlorine dose is distributed through the whole water
system in step 5.

Step S. Distribute the disinfectant. Open the next
closest tap to the well, and let the water run to waste
only until a strong odor of chlorine is detected. Close
that tap and proceed to the next closest tap and open it
until a strong chlorine smell is detected. Continue, tap
by tap, throughout the entire distribution system (inside
and outside) including faucets, tubs, showers, toilets,
and hydrants. Do all the cold water outlets first and
then the hot water faucets until the chlorinated water is
distributed throughout the entire water system. If at any
time the strong chlorine odor is not present, return to Step
3 and add half the amount of chlorine used for the initial
treatment to the well, and then resume this step.

When chlorinated water is throughout the distribution
system, shut off all taps, remove the hose, and cap the
well with the sanitary seal. Allow the chlorine to remain
in the system for at least 12 hours, but preferably 24 to 72
hours. Longer contact times will result in more thorough
treatment. Do not use any water during the disinfection
time.

Step 6. Flush the system after the chlorinated water
has been in the system for the desired disinfection time.
Do not allow a large dose of chlorine to enter the home
wastewater system or reach plants that you do not want





Table 3. Computing Disinfectant for Total Volume of Treated Water

Amount of Product Needed to Disinfect®

Total Volume of Water Liquid Chlorine (Fluid Ounces) Dry Chlorine (Dry Ounces)°
Gallons Cubic Feet 5.25%" 65% 70%
25 3.34 32 17 3 2
50 6.68 64 33 5 5
100 13.37 127 67 10 10
200 26.74 254 133 21 19
300 40.11 381 200 31 29
400 53.48 508 267 41 38
500 66.84 635 334 51 48

@ To produce a dose of 500 milligrams per liter (mg/L) or parts per million (ppm)

b Standard household bleach (sodium hypochlorite)

damaged. Rather, direct the hose to a gravel drive or road.
Open outside taps and flush the system until no chlorine
odor is detected. Flush the system tap by tap, leaving inside
faucets until last to minimize the amount of chlorine that
enters the wastewater system.

Step 7. Wait, then test the water. After using
the water for a week or two, verify bacteria safety
by a water test. Before collecting the sample, test the
water (as discussed on page 4) to make sure it does not
contain chlorine. Samples may be collected by the health
department or the homeowner. They should be sent to the
laboratory the same day. Samples for bacteria tests must be
in sterile containers from the laboratory. For procedures, see
K-State Research and Extension publication Taking a Water
Sample, MF-963. Tests for total and fecal coliform bacteria
should begin within 24 hours of sample collection.

Procedures for Unusual Conditions

The procedures described in Steps 1 through 7 are
adequate for typical well conditions. Occasionally, well
construction, pump placement, flooding, or other conditions
require special procedures. Some problems can only be
corrected by following these alternative procedures. If
coliform bacteria persist after repeated, thorough shock
chlorinations, consider continuous disinfection as an
alternative method to ensure safe water.

Pump above bottom of well. Normally the pump
intake is near the bottom of the well. However, in some
situations the pump may be above the bottom. This creates
a space below the pump where water does not circulate
and the normal chlorine dose will not reach. An alternative
procedure is required to get the chlorine below the pump
intake. If the well screen extends to the bottom, mixing a
tank of chlorine solution and allowing it to flow into the
well, as described below, is an excellent way to disinfect
the space below the pump. Chlorine pellets that sink to the
bottom of the well can be used to disinfect the dead space
even when the well screen does not extend to the bottom.

Add tank(s) of chlorine dose to the well. When
contaminated water has entered a well, as from a flood
or damaged casing, a more extensive shock chlorination
procedure is required. If the well has been flooded, check
for sediment and follow the procedure described on page

¢ Calcium hypochlorite

4 under Wells with Sediment. Mix the chlorine solution

in a clean tank (preferably of food-grade materials) that
has never held contaminants. Add to the casing diameter
an allowance to get water through the gravel pack and

into the aquifer formation. Adding 12 inches to the well
diameter forces water about 12 inches outside of the well
screen. Adding at least 12 and up to 30 inches or more to
the casing diameter is recommended. The more added, the
further the chlorine goes into the groundwater formation.
The volume of water per foot of depth is obtained as in
Step 1 (Table 1), using as diameter the casing plus the 12 to
30+ inches. Again multiply by the depth of water to get the
total volume of water to add.

Fill the tank with water and mix the strong chlorine
solution following doses in Table 3. Then allow the
chlorine solution to flow into the well. Repeat the process
taking water from a clean well until the total volume has
been added. This forces chlorinated water through the
well screen, gravel pack, and into the aquifer formation
surrounding the well. The chlorinated water should remain
in the well for up to 72 hours, but at least for 24 hours.

Three or more times during the holding time, pump out
a tank full of water, and then let it flow back into the well.
This mixing of the chlorine solution dislodges some of the
bacteria and renews the chlorine in contact with bacteria.
If a strong chlorine odor is not detected, add more chlorine
to the tank before letting it flow back into the well. If the
water becomes too murky with residue, pump the contents
to waste until the water clears and repeat the chlorination
process.

Pump well contents to waste until the water is clear
and then do the normal shock chlorination treatment
beginning with step 3 to dose the water system. Use the
standard chlorine dose for the well diameter. Add the dose
to the well and following steps 3 through 5 distribute the
mixture throughout the system. Conclude with steps 6 and
7 to flush and verify the effectiveness.

Well with iron bacteria. Iron bacteria are a
common problem, especially in alluvial wells, and are
often introduced as the well is drilled. If the well is not
thoroughly disinfected after drilling, these bacteria can
proliferate. Unchecked, the bacteria can clog the well
screen and even the gravel pack. Cleaning up a well with





iron bacteria is difficult, time consuming, and sometimes
even impossible. The best defense is immediate and
thorough disinfection after drilling and after any service of
the well or pump. The only practical cleanup that a home
owner can perform is to add tank(s) of chlorine solution as
described above. Acid treatment when needed should be left
to the professional service provider.

In cases of a severe bacteria problem, multiple
treatments may be required; the first treatment may result
in much bacterial slime sloughing. In some cases it may be
necessary to remove the pump and scrape bacterial slime
off of the pump column and the inside of the casing. An
acid treatment may be required to remove severe build
up. Be sure to minimize the introduction of debris from
the cleaning into the water system by opening the hydrant
nearest the well. If a tap is not at the well, it may be
desirable to install one.

Wells with sediment. A well that has had surface
inflow either from a flood, leaky casing, or accident
should be checked for sediment in the well. If more than a
couple inches of sediment are found, it should be removed
before doing the shock chlorination. Sediment interferes
with effective shock chlorination and can harbor bacteria,
insects, worms, and other contaminants.

Dug wells tend to accumulate sediment, so they
should be checked annually. If the casing diameter is large
compared to the pump, sediment deposits can usually be
checked without removing the pump. A pipe or pump rod
with an attachment to the end should work well. Lower
it until resistance is noticed. This is the top of sediment.
Rotate the pipe with down pressure until it will not
go deeper. This should be the bottom of the well. The
difference in depth is accumulated sediment. If the casing is
only slightly larger than the pump, usually the pump must
be removed to check the sediment.

Sediment can be removed with a bailer or pump. Since
light sediment will easily be mixed into the water, it may
be easier to remove with a pump. Sediment that settles
readily will be easy to bail. Continue to bail or pump until
the water becomes clear. It may be necessary to stir the
sediment while pumping. When the sediment has been
removed and the water is clear, proceed with steps 1 and 3
through 7 as described previously.

Treatment of a spring. Because springs and shallow
wells are close to the surface, they are more vulnerable to
bacteria contamination. Disinfection of a spring is usually

more difficult than a well because the flow of water must
be reversed in order to introduce the chlorine solution.
Then the chlorine must be held long enough for effective
disinfection. This always requires pressure and may require
high capacity. Introduce a tank of chlorine solution as
described previously, but under pressure. Pressure can be
obtained by placing the tank at a higher elevation (maybe
10 feet) or by pumping to introduce the chlorine through
the spring collection network.

Emergency Disinfection

Water that contains coliform bacteria, especially fecal
coliform or E. coli (think feces) should never be used for
drinking without disinfection. Boiling for at least 3 minutes
is the most reliable emergency disinfectant because it is
effective for all water, even cloudy or with organic debris.
If the water is clear (no cloudiness or debris), chlorine
bleach also can be used for emergency disinfection. Start
with 2 drops per quart or 8 drops per gallon (3/4 teaspoon
per 5 gallons or 1/4 cup per 100 gallons). After dosing, mix
the water thoroughly and let it stand for at least 30 minutes.

Check the chlorine residual. The preferred chlorine test
method is a DPT chlorine residual test for free chlorine.
If the residual is less than 0.5 ppm, add more chlorine; if
more than 2 ppm, reduce the chlorine dose. An alternate
method is a sniff test: no chlorine odor, add more chlorine;
faint chlorine odor, okay; or strong odor, reduce dose by 20
percent.

Safe water comes from safe wells. Safe wells are:
* located away from pollution sources and out of
pollutant pathways.
« constructed to meet current standards.
» maintained annually by a check of the well and water
system.
* protected from contamination by a plan that is
followed.

G. Morgan Powell
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Danny H. Rogers
Extension Engineer, Irrigation
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A well owner or well waler user is solely responsible
for their water quality and well. Conversely public water
supplies are protected and regulated by law, managed by
certified operators, and tested to assure drinking water
standards are met.

This publication is intended for those who have
private water supplies (their own well), well service
providers, local sanitarians, and K-State Rescarch and
Exiension agents. Waler testing laboratories and public
water supplies may find it helpful to address questions. It
summarizes information to help interpret a report from
a water-testing laboratory. Il also may help decide what
water tests to request.

The most important factors for safe water from
private wells are well location out of pollutant pathways,
well construction that meets current standards, site
management to protect the well from contamination, and
annual well maintenance. We recommend water tests as
part of an annual maintenance program for private wells.
However, there is no federal or state law or regulation
that requires testing or that sets water quality standards

Understanding
Your

Water Test Report

Microbiological, Inorganic Chemicals and Nuisances

for private water supplies. Standards for public water
supplies, usually used for private systems, are reported
here. See K-Siate Research and Extension publication
Recommended Water Tests for Private Wells, MF-871, for
information on recommended tests and testing frequency.

Water tests include microbiological, inorganic
chemicals, organic chemicals such as pesticides, synthetic
organic chemicals (SOCs), volatile organic chemicals
(VOCs), and radionuclides. Tests also measure physical,
chemical, or nuisance contaminants such as water hard-
ness, taste, and odor. This publication discusses the
standards and health consequences for microbiological,
inorganic chemicals, and nuisance contaminants. Organic
and radiological chemicals are discussed in a companion
publication, Organic Chemicals and Radionuclides in
Drinking Water, MF-1142,

Drinking Water Standards

The Enviromental Protection Agency (EPA) sets
standards for drinking water after much review and
input from scientists, organizations and interest groups.

Understanding Safe Drinking Water Standards

AL Action Level — concentration above which

public water systems must take action lo

reduce concentration at the tap

Draft Health Advisory — draft status (not

final), See Health Advisory, below

HA Health Advisory — estimated concentration of
a substance below which there will probably
be no observable health effects

DHA

MCL Maximum Contaminant Level — a primary
standard based on health effects
MCLG Maximum Contaminant Level Goal

— maximum level that protects from adverse
health effects and allows an adequate margin
of safety

Micrograms per liter (pg/L) = 0.001 mg/L or parts per
billion (ppb) concentration in waler

Milligrams per liter (mg/L) = parts per million (ppm)
concentration of substance in water

Millirems per year (mrem/yr) = 0.001rem — equivalent
unit of radiation a body or organ reccives

MRDL  Maximum Residual Disinfectant Level — The

highest level of a disinfectant allowed in

drinking water

MRDLG Maximum Residual Disinfectant Level Goal
— The level of a drinking water disinfectant
below which there is no known or expected
risk to health

Picocuries per liter (pCi/L) — a common unit for

measuring radioactivity

SMCL  Secondary Maximum Contaminant Level -
secondary standard or guidance for param-
eters that may have aesthetic, but no known
health effects

TT Treatment Technique — specifies a manda-
tory minimum technique 1o treat public water
supplies

URTH  Unreasonable Risk to Health — long-term
exposure above this level should be avoided

L listed for regulation

NA not applicable

P proposed

Kansas State University Agricultural Experiment Station and Cooperative Extension Service





Primary drinking water standards apply to comtaminants
that have health efiects and are regulated for public
water systems. Primary standards are usually established
through maximum contaminant levels (MCL), but may
be cstablished through a mandatory treaiment technique
(TT). The MCL is the maximum level of a contaminant
allowed in a public water system, and customers must be
notified when it is exceeded. The maximum contaminant
level goal (MCLG) is the level at which no known or
anticipated health effects will occur and must include an
adequate margin ol salety. The MCLG is set at zero {or
known, probable, and possible human carcinogens.

Secondary drinking water standards apply Lo contam-
inants that have aesthetic efllects on water and may affect
some people. The secondary standard is reported as
secondary maximum contaminant level (SMCL). These
*secondary standards’ are not enforceable. In Kansas, the
SMCL is often exceeded with little concern. For example,
total dissolved solids (salts) frequently exceed twice the
secondary standard.

The method for categorizing chemicals according to
their carcinogenic potential is as follows:

Group A: Human | Sufficient evidence in

carcinogen epidemiologic studies to support
causal association between
exposure and cancer

Group B: Limited evidence in epidemiologic

Probable human studies (Group BI) and/or

carcinogen sufficient evidence from animal

studies (Group B2)

Group C: Possible | Limited evidence from animal
human carcinogen | studies and inadequate or no data

in humans
Group D: Not Inadequate or no human
classifiable and animal evidence of
carcinogenicity
Group E: No No evidence of carcinogenicity in

evidence of at least two adequale animal tests
carcinogenicity for | in dilferent species or in adequate
humans epidemiologic and animal studies

Microorganisms

Microorganisms include the organisms in water that
are capable of reproducing or growing either in water or
in the host, once ingested. These contaminants include
bacteria, protozoa (often in cyst form), viruses, fungi, and
worms. These microbiological contaminants have been
responsible for the majority of illness, discase, and death
associated with polluted drinking water. Outbreaks still
occur, though infrequently, in the United Statcs, but arc
much morc common in less developed countrics where
[ess attention is given to sanitation, water protection, and
water treatment.

Entry into the body is normally through drinking
waler, but breaks in the skin and other passageways such
as inhalation also may be avenues of entry. Most discases
can be transmiited through water and some are trans-
mitted primarily by water. Contaminated food or objects
(such as fingers) put in the mouth are other avenucs of
exposure. Poor well construction and lack of maintenance
are the greatest contributors to microorganisms in water.

Bacteria, Total Coliform
{MCL: O for 95% of samples, MCLG:Zero}

The test for total coliform bacteria has been the stan-
dard test for microbiological safety for decades. It is an
excellent indicator of contamination in disinfected public
water supplics. Coliform bacteria arc widcely distributed in
the environment in soil, on plants, on animals, and in very
large numbecrs in the feces of warm-blooded animals.

Coliform bacteria in a water supply means the water
has been cxposcd to the environment and discase-causing
organisms may be present. Therefore, the presence of any
coliform is cause for concern. Corrective action should be
taken 10 locate the source of contamination and disin-
fect the water system. Fluctuations in coliform count in
samples taken al regular intervals, such as increases aller
a rain or seasonally, indicate direct contamination of the
waler source.

Colilorm bacteria are widely used to evaluate the
safety of private water systems. A test at least quarterly
(four times a year) for total coliform is recommended as
an indicator of microbial safe water. Public systems are
tested a minimum of twice a month (24 times a year).

Coliform bacteria arc not considered pathogens,
although some strains are opportunistic pathogens, which
means they may cause discase when a person’s local or
general natural defense mechanism is impaired. This is
most likely among the elderly, the very young, and those
who have chronic illnesses or take some medications.

When a test is positive for total coliform, we strongly
recommend doing a separate test for fecal coliform or
E. coli. Current EPA approved presence/absence tests
identify the presence of both total and fecal coliform.

A laboratory reporting the results of a bacteria test on
water may use such terms as safe or not safe for human
consumption; polluted or not polluted; coliform negative
(no coliform found) or coliform positive (coliform were
present).

Any time a bacteria test is positive for total coliform,
fecal coliform, or other bacteria, carefully check the well
for possible entry points and make needed repairs. Shock
chlorinate the well following the steps in the latest edition
of K-State Research and Extension publication Shock
Chlorination for Private Water Systems, MF-911.

Often positive total coliform samples can be traced
to sampling technigue or sample location, such as down-
stream of walter treatment devices. See K-State Research





and Extension publication Taking a Water Sample,
MF-963, for more information.

Sometimes tests from a well are almost always
positive to coliform bacteria. This may occur because
of possible harmful microbe presence, well construc-
tion, short circuiting through rock aquifers, shallow
depth or shallow soil cover. In cases of persistent coli-
form bacteria, seek help in evaluating the source from
your local sanitarian, Kansas Department of Health
and Environment (KDHE) or K-State Research and
Extension. In some cases the owner should consider
construction of a new well, an alternate water source or
continuous disinlection.

Bacteria, Fecal Coliform [or E. coli)
(should not be present)

When a test is positive for fecal coliform or E. coli,
waler should not be used for drinking, bathing, orin
the kitchen until the defect in the well or other source
of contamination is corrected, the system is thoroughly
shock chlorinated and follow-up water tests arc negative.

Fecal coliform is the principal bacteria in the diges-
tive tract of warm-blooded animals. E. coli arc onc of the
principal typcs of fecal coliform. When water systcms
test positive for fecal coliform (or E. coli), this indi-
cates there arc defeets in the well (or plumbing sysiem)
allowing cntry of fccal material from animals or people.

Few strains of fecal coliform or E. coli are pathogens,
but some strains are opporiunistic pathogens, meaning
that they become active when a person’s immune system
is depressed because of discase or immune therapy such
as cancer treatment.

Fecal coliform and E. coli, like all microorganisms,
can enter directly into a well that has a delect in construc-
tion or well components, such as cracked or deteriorated
casing or a missing sanitary seal. Bacleria can enter
groundwater where the soil’s natural filtering capacity is
missing or is short-circuited. Examples include shallow soil
cover, sink holes, some rock bottom streams, abandoned
wells, impropetly plugged wells, and unplugged test holes.

When bacteria other than coliform are present in
large numbers (more than 100) they may crowd out or
inhibit the growth of coliform bacteria. When this occurs,
the result of the test is invalid and the quality of the water
supply is suspect.

Cryptosporidium
{MCL: TT, MCLG: Zero)

Cryplosporidiosis (krip-toe-spo-rid-e-o-sis) is the
disease caused by a one-celled microscopic protozoa,
Cryptosporiditm parvim, or “Crypto.” The Crypto
organism is found in human and animal fecal waste.
Crypto is common in Kansas surface water and is often
found in swimming pools, day care centers, and hot tubs.
Swallowing water that contains the organism may cause
the illness. It can pass from soil in the garden contami-

nated by an animal, which leaves its stool, to our hands or
vegetables in conlact with soil.

Unlike most bacteria, one-celled organisms like
Cryptosporidium arc not casily killed by disinfec-
tion such as chlorine uscd to trcat drinking water. Heat
provides the best method of disinfection. A rolling boil
for 1 minute is considered adequate. Water also can be
filtered to remove Cryptosporidium. Only home filters
labeled as cyst reduction or onc micron or smaller abso-
lute are reliable to remove Cryplosporidium.

Symptoms of the disease Cryplosporidiosis include
walery diarrhea, stomach cramps, upset stomach, or
slight fever. The first symptom of Crypto may appear 2
o 10 days alter a person becomes infected. In a healthy
person with a normal immune system, symptoms persist
only about 2 weeks. Some individuals may partially
recover, then get worse again. Some people with Crypro
may not experience all of the signs, but they can still pass
the discase to others. Any object handled by an infected
person who did not wash well after using the toilet can be
contaminated. Likewise a person who changes a diaper of
an infected person can contaminate objects and others if
he or she does not wash well.

Afler infection, an individual can pass it in the
stool for months, and may give the disease to others,
Individuals with severcly weakened immune systems can
have Crypto for a longer time and should talk with their
health care providers to learn how to avoid the discase.
There is no drug that can cure Cryptosporidiosis. Healthy
individuals will recover on their own. Persons with diar-
rhea should drink plenty of fluids and may want o use a
sports drink to help avoid dehydration.

Giardia lamblia [MCL: TT, MCLG: Zero)

Giardia is a protozoan that causes Giardiasis,
an infection in the upper small iniestine in humans.
Incubation period is usually 5 to 25 days or more (7 to 10
day median) after exposure. If symptoms occur, they may
include chronic diarrhea, abdominal cramps, bloating,
fatigue, and weight loss.

Outbreaks of Giardiasis occur from ingestion of
microscopic Giardia cysts in fecally contaminated waier.
Waler becomes contaminated by humans, beaver, deer,
or other wild or domestic animals. Localized outbreaks
occur from ingestion of contaminated surface water that
has not been properly filtered. Groundwater does not
contain Giardia cysts unless it is contaminated by direct
entry of surface water containing cysts. Outbreaks in
areas supplied by groundwater usually involve person-to-
person transfer of cysts via fecally contaminated objects.
Like “Crypto,” Giardia is commonly transmitted in
swimming pools, hot tubs, and day care and senior care
centers.

At any given time, 1 to 30 percent of the human
population will test positive for Giardia. Most of these
people will be carriers and have no obvious symptoms. If





someone is diagnosed as having Giardiasis and their well
meels safe construction standards, one may assume they
were exposed from another water source or an infected
person. A waler test for the presence of Giardia requires
a large quantity of waier (1 gallon or more} to filter for
cysts. Few lahoratories do this test, probably because it is
quite complicated and not very accurate.

Heterotrophic Plate Count
{HPC] Bacteria [MCL: TT, MCLG: N/A)

The surface water treatment rule sets a standard of
500 bacterial colonies per mL. Bacteria are common in
water systems and often occur in groundwater. These
bacteria do not indicate probability of pathogens {discasc-
causing organisms} as cxpected with coliform bactcria.
Howcver, like coliform bacteria, some of these bacteria
may be opportunistic pathogens. The heterotrophic plate
count is a common mcthod to evaluate the quantity
of these bactcria present. However, it is not a routine
test used for drinking water. When bacteria other than
coliform are present in large numbers, it means the water
may be ol poor quality.

Legionella (MCL: TT, MCLG: Zero)

Legionnaire’s Disease (Legionellosis) is a form ol
pneumonia caused by Legionella bacieria. The disease
develops following inhalation of the bacteria aller it
has been vaporized {rom water either [rom a shower,

a humidifier, or air conditioning system. Legionella
bacteria are found naturally in soil and water. Legionella
multiplies occasionally in heating and hot-water systems.
A few cases of legionellosis are reported annually in most
states. However, because of the difficulty of identifying
Legionella, and because reporting is not required, it may
be far more prevalent than we recognize.

Legionella is an opportunistic pathogen that is
believed to mainly attack senior citizens and people
in poor health. Legionella bacteria have been found in
many public water systems. They are resistant to chlorine
disinfection and colonize in some water heaters operated
at temperatures of 120 degrees to 140 degrees Fahrenheit.
Qutbreaks of the disease have been traced to lodging and
institutional water heaters. They undoubtedly infect some
home water heaters as well and may be inhaled when
taking a shower.

Viruses (MCL: TT, MCLG: Zero)

Viruses exist aimost everywhere in the environment
and produce a varicty of discases and health conditions.
Those of most concern in our drinking water are from
the intestinal tract of humans and animals. Viruses find
their way from sewage into our drinking water supply
producing a variety of diseases and health conditions.
They can live several days to months outside of live hosts.
Testing for viruses in water is complicated and expensive,
and there is a lack of standardized test procedures.

Inerganic Chemicals

Inorganic chemicals are present in all drinking water
and help give waler its unique flavor. Levels of most inor-
ganic chemicals are influenced by the soil, rock, minerals
and pollutants that have been in contact with the water.
Lecad and nitrogen as nitrate and/or nitritc arc of greatest
concern and arc discussed here in greater details. These
and other inorganic chemicals arc included in Table 2.

Nitrate {MCL and MCLG: 10 mg/L as nitrogen [N} )

Nitrate test results arc usually expressed as nitrate-
nitrogen (sce Table 1). Nitrate-nitrogen is just the nitrogen
portion of the nitrate ion. If the laboratory reports the
amount of nitrate in a sample, it is essential to convert
1o the correct scale by dividing nitrate by 4.5 to inter-
pret your waler test report. If your test report is unclear
whether the number reporied is nilrate or nitrate-nitrogen,
check with the laboratory.

The nitrate standard is established to protect infants
less than a year old who consume water mixed with
formula or directly. Nitrate has cansed methemoglobinemia
(infant cyanosis or blue baby discase) in infants less than 6
months old who have been given walter or formula mixed
with water high in nitrate. Approximately 200 cases have
been reported since it was first discovered in 19435.

Pregnant women, those expecting to become preg-
nant, and nursing women should also avoid water above
this standard because of possible effects on conception
and miscarriage. As with other environmental factors, a
wide range in sensitivity exists between individuals, so
not all would develop the same symptoms from exposure
to high nitrale

Total nitrate intake is the important factor. Nilrate in
food or feed is just as important as nitrate in water. High
nitrate is common to some foods such as leafy green
vegetables and cured meats. Drought stressed livestock
feed and lush green growth from legumes or crops under
high nitrogen fertility are common sources of high nitrate
for livestock.

Children older than I year of age and adults may
be able to safely drink water with nitrale concentrations
above the standard and even much higher for short periods.
However, concentrations more than twice the standard
(20 mg/L) are an unreasonable health risk and should be
corrected when possible. As nitrate levels in water have
increased during the last several decades, there is growing
concern for long-term health consequences.

Livestock, as a rule, are less sensitive to poor water
quality than people. However, livestock are more likely
to receive continued high nitrate from feed. For healthy
pecople, nitrate in food is scldom as much concern because
people usually have greater varicty in their dicts.

Nitrate less than twice the drinking water standard
should be of litile concern for healthy adults and live-
stock. Risk increases with concentration and cxposurce, as
with most contaminants. Usually the young and pregnant,





ruminant animals, milking animals, and horses are most
at risk for adverse effects. Nitrate concentrations in water
more than four times the drinking water standard are
only safe for animals not at risk and when it is known
that feed is not high in nitrate.

Nitrite {MCL and MCLG: T mg/L as nitrogen)

Nitrite is readily absorbed by blood in the digestive
tract. It attaches to the hemoglobin and interferes with the
blood’s capacity to carry oxygen to body cells. This stan-
dard is closely linked to the nitrate standard because the
problem with nitrate really occurs when it is chemically
changed 1o nitrite in the digestive system. Since nitrite
does not have to be chemically changed in the body to
cxhibit its cffcct, the reaction is direct and is similar in
infants, children, and adults. Fortunatcly, nitrite is not
very stable so high concentrations are rarcly found in the
environment. Sce Nitrate above and Table 1.

Nitrate plus nitrite {MCL and MCLG: 10 mg/L as
nitrogen {N))

Nitrite and nitraie levels should be combined to deter-
mine the effect on people and animals. The health effect
ol nitrite is considered 10 times as important as that ol
nitrate. To estimate the combined elfect of nitrite and
nitrate, multiply the nitrite level by 10 and add it 1o the
nitrate level. Il the sum is 10 mg/L or above, the sample
does not meet the drinking waler standard. See Table 1.

Other Water Quality Parameters

This category includes alkalinity and several other
items, some of which are considercd nuisancc contami-
nants. These items do not affect health and therefore are
called secondary standards. Unlike many of the inorganic
chemicals that cannot be detected by the senses, these

contaminants usually are recognized directly or indi-
rectly through the observed cffects.

Alkalinity {recommended greater than 60 mg/L)
The alkalinity of water is a measure of its capacity
to neutralize acids. Bicarbonates and carbonates are
the major contributors to alkalinity but borate, silicate,
hydroxide and phosphate also contribute. A complex
relationship of pH, hardness, alkalinity, dissolved oxygen,
and total dissolved solids determines whether water will
cause corrosion or deposits. Water with low alkalinity is
more likely to be corrosive, which could cause deterio-
ration of plumbing and an increased chance for lead in
waler, if present in pipes, solder, or plumbing fixtures.

Hardness {no stondard but various measurement
scales)

Water readily dissolves calcium and magnesium
from the soil and rocks. This condition is widespread
in Kansas. Hardness of 10 to 40 grains per gallon is
common and grcater than 50 grains per gallon is not
unusual. In addition to calcium and magnesium, iron, and
mangancsc also contributc to hardness.

Hard water, especially from groundwater, is common
in thc Midwest and the Great Plains. Hardness in water
is caused primarily by calcium and magnesium ions.
Though iron, manganese, aluminum, and strontivm
also contribute to hardness, they are usually such low
concentrations that the ellect is insignilicant. Hardness
is undesirable il excessive, because of scale formation in
plumbing and appliances and precipitates resulting [rom
soap and detergenl. However, there is no unilorm agree-
ment in what is acceptable or excessive.

Hardness minerals react with soaps and detergent
producing scum and deposits which make unsightly rings
in the bathtub and wash basin and leaves deposits on

continued on page 11

Table §. Guidelines for use of water with known nitrate and nitrite content.

{Below the MCL} Acceptable for all uses. An annual test for nitrate is recommended.

Above the MCL but less than twice the MCL. This is an unacceptable risk to health
for infants less than a year old, nursing women, and pregnant women; use an allernate
water supply. Recommend regular nitrate tests at least annually (quarterly preferred).
Eliminate excess nitrogen sources within at least 200 feet (400 feet recommended) of

Two to four times the MCL. This is an undesirable risk to health for humans and some
livestock, especially young or breeding animals. Recommend an aliernate water supply
or water treatment to reduce nitrate in drinking and cooking water. Test nitrate in water
supply at lcast quarterly. Test treated water regularly to ensure adeguale treatment.

Nitrate-N Nitrite-N
NO3-N NO2-N
myg/L mg]L
Below 10 Below 1
10-20 1-2
the well.
20-40 2-4
Over 40 Overd
tion of this hazard.

More than four times the MCL. Hazardous to people and many livestock. Do not use
this water for drinking or cooking without treatment. Recommend immediate correc-
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Table 2. Standards and Health Advisories, Uses or Soitrces, and Health Effects for Water Contaminants

Inorganic Standard, mg/L Uses and/or Sources Cancer Risk (Cancer
Contaminants except as noted Group): Possible Chronic
MCLG MCL Health Effects
Aluminum SMCLO00O5100.2 widespread in soil; intake not available
through food, water and air
Antimony 0.006 0.006 discharge from petroleum (D}; increase in blood
heavy metal refineries; fire retardants; glucose
ceramics; electronics; and
| solder
Arsenic Zero 0.05 crosion of natural depaosits; known human carcinogen
heavy metal (0.01 after orchard runoff; glass and {A); skin damage; problems
1/23/06) electronics production with the circulatory system
| DHA 0.002 waste; historically: uscd
i T as insecticide; wood
I preservative
Asbestos 7 Million TMFL corrosion of asbestos-cement | known human carcinogen
(fibers greater fibers per waler pipe and well casing; {A); benign intestinal polyps
than 10 microns or | liter (MFL) crosion of natural deposits
micromelers)
Barium - 2.0 (2.0 discharge of drilling wastes; {D): increased blood
heavy metal | discharge from metal pressures; may accumulate in
I refinerics; crosion of natural | body organs
deposits; medical waste
Beryllium 0.004 0.004 discharge from metal {B2); intestinal lesions
heavy melal g DHA 0.0008 reﬁm:f-ncs; (.:nal burning
factorics; discharge from
| electrical, aerospace, and
defense industries
Boron DHAD9 glass and steel manufacture; (D) decreased body weight;
flame retardants; insccticide; | decreased weight of organs
cosmelics
Bromate Zero P0.01 by-product of drinking water | (B); increased risk of cancer
disinfection
Cadmiom 0.005 0.005 corrosion ol galvanized pipe; | (D); kidney damage
heavy metal crosion of natural deposits;
| runoff from waste batteries
i and paints; discharge from
melal refineries
Chloramine or Cl, MRDLG=4.0" | MRDL=4.0' | additive to control microbes eye and nose irritant; stomach
in drinking water discomfort; anemia
DHA0.75
Chlorinc or Cl, MRDLG=4.02 MRDL=-4.02 additive to control microbes (D); eye and nose irmitant;
in drinking water stomach discomfort; anemia






Inorganic Standard, mg/L Uses and/or Sources Cancer Risk (Cancer
Contaminants except as noted Group): Possible Chronic
MCLG MCL Health Effects
Chlorine dioxide MRDLG=0.8 | MRDL=0.8 additive to control microbes (D); anemia; nervous system
or ClO, DHA 0.3 in drinking water eff_ecls in infants and young
children
| Chloride SMCL 250 widespread natural occur- chloride above 250 mg/L may
rence; high levels result from | cause objectionable salty taste
oil exploration and produc-
tion; decp groundwater in
Kansas often has high levels
Chlorite L0.8 L1.0 by-product of drinking water | (D); eye and nose irritant;
DHA 0.08 disinfection stomach discomlort; anemia
Chromium 0.1 0.1 discharge from steel and (D); allergic dermatitis;

(total) heavy metal

pulp mills; erosion of natural
deposits

chromium is an essential
micronutricnt, but is toxic

above 0.1 mg/L
Color SMCL 15 color units organic compounds dissolved | not available
in water; iron; manganese;
alpae
Copper 1.3 TT corrosion of plumbing pipe; (D); short-term exposure:
AL 1.3 erosion of natural deposits; gastrointestinal distress;
when high copper levels are long-term exposure: liver or
SMCL 1.0 . .
found, other metals may alse | kidney damage; people with
be present Wilson's Disease are more
at risk and should consult
personal doctor
Corrosivily SMCL Noncorrosive may result from reducing causes minerals to dissolve
(low oxygen) condition, low | from plumbing sysicm; holes
pH, high salt, low alkalinity, | in plumbing lines
stray electric current and
dissimilar metals
Cyanide (as lree 0.2 0.2 discharge from steel, metal, (D); nerve damage; thyroid
cyanide) plastic and fertilizer factories | problems
heavy metal
Fluoride 4.0 4.0 naturally in some above 1.8 mg/L, may cause
SMCL 2.0 groundwaler; mosl'public Tnottl'ing of pen‘nan.cnl teeth
waler syslems serving more in children; bone discase,
than 10,000 people add 1 pain and tenderness of bones
mg/L to produce strong teeth;
erosion of natural deposits;
discharge from fertilizer and
aluminum factories
Foaming SMCL. 0.5 non-degrading detergents and | not available
agents weltling agents
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Inorganic

Standard, mg/L

Uses and/or Sources

Cancer Risk (Cancer

Contaminants except as noted Group): Possible Chronic
MCLG MCL Health Effects
Haloacetic acid Zero for 0.06 drinking water disinfection increased cancer risk
(HAAs) dichloroacctic by-product
0.3 for
trichloroacetic
Iron SMCL Q.3 natural in some groundwater | objectionable staining, taste,
cspecially in alluvial aquifers | or odor may occeur; animals,
along stream; sce Extension especially cows, may not
bulletin EP-26 for more drink enough water; dairy
information may not achieve optimum
milk production if water is
high in iron
Lead (at tap) Zero TT corrosion of plumbing (B2); in infants, children, and
heavy metal AL00I5 systems: (lead pipe, solder); fetuses: delays mental and
erosion of natural deposits; physical development; adults:
often increased by mining, kidney problems, high blood
smcltcr, manufacturing and pressure
| lead battery disposal actions
Manganese I SMCL 0.05 common in some no known health effects;
groundwater; oflten associated | manganese causes black or
with high iron; more common | gray color in laundry and on
in river valleys of central and | water fixtures; tastc in tea,
! eastern Kansas cofiee, and other beverages
Mercury, 0.002 0.002 erosion of natural deposils; (D); kidney damage; may
inorganic heavy discharges from refineries causc changes in the brain
metal and factories; runoff from including loss of vision,
landfills and cropland hearing, intcllectual
delenioration
Molybdenum DHA 0.04 not available (D}; not available
Nickel HA 0.1 found naturally in soil; reduced body weight and
heavy metal industrial production and body weight gain
use in stainless steel, metal
plating, batterics
Nitrate (as N) 10.0 10.0 common in environment; cancer group under review;
NO;3-N URTH 20.0 common sources include soil, | infants less than | year, baby

fertilizer, animal waste, septic
systems, and organic wastes
{See Table 1)

animals, adult ruminants,

and horses; reduces blood
capacity to carry oxygen;
first affects arc body stress
causing low conception and
abortion; death can result
from high exposure; pregnant
and nursing women should
avoid high nitrate






Inorganic Standard, mg/L Uses and/or Sources Cancer Risk (Cancer
Contaminants except as noted Group): Possible Chronic
MCLG MCL Health Effects
Nitrite (as N) 1.0 1.0 linked with nitrate; unstable readily absorbed into blood,
NO,-N in environment; rarely found | attaches 1o hemoglobin, and
at high levels reduces blood’s capacity to

carry oxygen

Nitrate + nitrite 10 10 sec nitrate and nitrite above

(both as N)

Odor 3 threshold odor number organic matenials, especially | not available

when combined with chlorine

Perchlorate DHA 0.001* naturally occurring and disrupts thyroid functions in
PHG 0.006 mg/L? man-made; ingredient in adults, children, letuses, and
solid rocket propellant newborns
manufacturing
pH 6.5-8.5 pH acidity or alkalinity of watcr | may promote corrosion of
either naturally or (rom added | plumbing sysiem and flixtures
chemicals
Selenium 0.05 (.05 discharge from petroleum hair or fingernail loss;
heavy metal rcfincrics and mines; crosion | numbness in fingers or toes;
of natural deposils circulatory problems
Silver SMCL 0.1 used as a disinfectant in some | (D); once absorbed, silver is
DHA 0.1 water treatment devices; retained indefinitely in body
sometimes added to water as | tissue; causes permancent
a disinfectant (not known in discoloration to blue- gray
Kansas) in skin, eyes and mucous
membranes
Sodium (no standard) varies 10 to several hundred | prolonged sodium intake,
DHA guidance 20.0 mgIL.for Kansas public ».valcr flbnve 3,300 n‘EgIday.
supplies; added by most ion increases the risk of hyper-
exchange softeners recharged | tension {or some people;
with sodium chloride (8 mg/L | most people eliminate excess
for cach grain of hardness sodium; sodium is important
removed) for those on low sedium diet;
high sodium is a concern for
irrigation water
Strontium DHA 4.0 not available (D); not available
Sulfate P 500.0 P 500.0 eccurs widely and is casily imparts mild taste to water
SMCL 250 dissolved from soil and rock | but may be noticed as low as

200 mg/L; above 500 to 750
mg/L diarrhea likely for most
people and animals






Inorganic Standard, mg/L Uses and/or Sources Cancer Risk (Cancer
Contaminants except as noted Group): Possible Chronic
MCLG MCL Health Effects
Thallium 0.0005 0.002 leaching from ore-processing | hair loss; changes in blood;
heavy metal HA 0.0005 sites; dis'chargc from kidney, liver, and intestine
clectronics, drug and glass problems
faclories
Total dissolved SMCL 500 in all water naturally; levels taste is noticeable over 1,000
solids (TDS) are highly variable and mg/L but is not known to be
may bc increascd by oil harmful to humans; above
production, solution salt 400 mg/L water heaters have
mining, and irrigation return | shortened life, about | year
flows for cach 200 mg/L
Turbidity N/A 1T | soil crosion, especially clay a measure of cloudiness of
and organic matter waier;, used to measure water
filtration effectiveness; higher
levels may indicale increased
risk of disease organisms
including bacteria, viruses
and parasitcs
White HA (.000] manufactured product; highly | (D); affects bones, especially
phosphorous flammable jaws
Zinc SMCL 5.0 Zinc is found in nature and (D); not considered
DHA 2.0 gets into water from mining detrimental to health unless
and metal plating industry in very high concentrations; it
gives an undesirable taste and
appearance 1o water

'Grandiuthered without an MCLG. However, we expect an MCLG: Zero will be established following EPA policy
MCLG of Zero for chemicals that arc a Class A or B carcinogen rating at the next review.

Measured as free chlorine
‘Being remanded (reevaluated)
‘Not a final number

*California Public Health Goal(PHG) of 0.006 mg/L
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clothes. Hardness also precipitates in appliances, water
heaters and water pipes, which reduces their capacity and
eventually contributes to their early failurc. The hardness
minerals give water llavor and have no known adverse
health eflect.

Public acceptance of hardness varies with location
and water treatment, depending on the concentration to
which a person is accustomed. Hardness, expressed as
calcium carbonate, over 300 to 500 mg/L is excessive for
nearly everyone. Many people object to drinking water
harder than 150 mg/L. Total hardness of 100 mg/L or less
is generally considered acceptable for household and most
other uses. Though scveral hardness scales are available,
nonc is universally accepted. A rcasonable hardness scale
is prescnted in Table 3.

Hydrogen sulfide

Hydrogen sulfide, a gas, is called the “rotten egg” gas
because of its odor. The gas readily dissipates when water
is exposed to the atmosphere. It is one of a few water
contaminants that can be detected by the senses at low
concenlration. In fact, our ability to smell this gas as it is
released to the aimosphere is often more sensitive than
readily available equipment Lo measure it.

Hydrogen sulfide may be produced by decay of iron
bacteria. However, sulfate reducing bacteria that use
sulfate as an encrgy source are the primary way that
hydrogen sulfide is gencrated. Hydrogen sulfide is found
naturally in groundwater in a few arcas of Kansas,

Hydrogen sulfide is oftcn a problem in water from a
water heater. Sulfate reducing bacteria colonize on the
sacrificial anode. During periods of low use of hot water,
hydrogen sulfide accumulates in the water. Corrective
measures for this problem include increasing water heater

Table 3. Rating of water hardness

lemperature to greater than 160 degrees Fahrenheit for
several hours or changing the magnesium sacrificial
anode to aluminum, If water temperature is raised, warn
people using water and post signs at outlets where people
could be burned by hot water.

Treatment options

Treatment choices for water with contaminants above
drinking watcr standards and for othcr water quality
problems arc varicd and must be carcfully sclected only
after water tests. Refer to K-State Rescarch and Exiension
publications and third party cquipment tests for guidance
on trcatment options and recommended methods.
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Guidelines for Drinking Water Quality, Volume |-
Recommendations, Volume-2 Health Criteria and other
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Contro! in Small Community Supplies, World Health
Organization, 1983, 1985.

Safe Drinking Water is in Our Hands. EPA Office of Water,
815-F-99-003, August 1999,

Water on Tap: A Consumer’s Guide o the Nation's Drinking
Water. EPA, 815-K-97-002, July 1997.

What Public Water Supply Manager/Operators Need to Know
about Consumer Confidence Reports. Kansas Department of
Health and Environment Burcau of Water, Public Water Supply
Section, February 1999.

Related Extension bulletins from New Jersey, New York, North
Dakota, and Pennsylvania.

Hardness (CaCO3)Hardness | Description

| mg/L grains/gal (gpg)

0-75 0 4% Soft — no hardncss problems

75-150 44 -9 Moderately hard — minor hardness problems — Selecting®* cleaners
helps minimize problems.

150 - 300 9-18 Hard — increasing hardness problems — Selecting* cleaners and adding
softening agents help solve cleaning problems.

300 - 500 18-30 Very Hard — significant hardness problems — Many choose to usc ion
exchange softener. Selecting* detergents and adding softening agents
help minimize problems.

500 + 30+ Extremely Hard — serious hardness problems — lon exchange sofien-
ing is often economical to lengthen life of plumbing and water fixtures
and reduce cleaner use and time required for cleaning.

* select based on performance with hard water

To convert grains per gallon to parts per million, multiply hardness (gpg) by 17.1.

Source: Adapted from Ground Water Handbook





Additional Information

The consumer confidence report is required annu-
ally for all public water supplies. A copy can be obtained
from your utility or your local library. It reports the most
recent water test record and compares it to drinking water
standards. Other sources of information include:

National Drinking Water Clearinghousc
800-624-8301

Safe Drinking Water Hotline 800-426-4791

The World Wide Web has become a popular infor-
mation resource. Information about drinking water and
health is readily available from the following Web siles:

www.epa.goviogwdw/
www.epa.gov/OST/
www.epa.goviregion7/
www.epa.gov/safewater/
wiww.epa.goviwater/

www.kdhe.state ksu.us/water/pwss/
www.kdhe.state ks.us/labs/
www.kdhe.state.ks.us/labs/envinicro.html/
www.ndwe.wvit.edu

WwWww.wqa.org

Your water utility may also have a Web site.

Michael H. Bradshaw G. Morgan Powell
Extension Specialist Extension Engincer
Health and Safety Water Quality

Brand names appearing in this publication are for product identification purposes only. No endorsement is inlended,
nor is criticism implied of similar products not mentioned.
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Plugging Abandoned Wells

A source of clean, safe household water is important to Landowners are liable for contamination or injury frgm
all Kansans. Groundwater is often the only source, espe-| unplugged wells or holes. The hazards of abandoned wells
cially in areas with no public water supply. Groundwater is and test holes should concern everyone. They should b
usually preferred for individual homes because it does not properly eliminated. This bulletin is provided to help land-

1%

require filtering. owners, service providers, and others understand the car-
Groundwater use does require wells, and wells act as rect plugging procedure.
conduits for possible entrance of contaminants. Many test The Kansas Department of Health and Environment

holes and unused (abandoned) wells are located in fields, (KDHE) estimates more than 250,000 abandoned wells jand

farmsteads, industrial sites, and urban areas without being test holes exist in Kansas. Kansas law defines an aban-

properly plugged. Not only are wells sources for potentiall| doned well as one that

contamination of groundwater, many are a physical hazatd « has not been used during the last 2 years;

to animals and people, particularly children (see photo). = isin such disrepair that it cannot be used; or

= poses a groundwater-contamination hazard.

Kansas law requires that all abandoned wells and tgst

holes be properly plugged. Proper plugging accomplishés

five goals:

= restores protective barrier to minimize groundwater
contamination;

= removes physical hazards by removing tempting open-
ings for curious children and animals;

= restores stability to the land surface, (load carrying
capacity);

= eliminates or reduces liability exposure; and

= protects and improves property values.

Kansas Regulations

The Kansas Department of Health and Environment
administers laws regulating construction, reconstruction, and
plugging of wells. Articles 12-K.S.A.82a-1212 and 1213 and
30-K.A.R. 28-30-4(a) and 28-30-7 specifically address pllig-
ging of abandoned wells. The regulations provide instruc;
tions for all types of wells and aquifer conditions. Well
drillers and landowners alike are required by law to follow
these procedures, which are available from KDHE.

This publication describes the easiest plugging proce
dure for the most-common well and aquifer conditions. If
well or aquifer conditions are unknown or different from
those described, landowners should contact KDHE for th
proper plugging procedures. Landowners may plug wells|on
their property by following these procedures. Landowners
also can hire a licensed water well contractor to plug a well.
_ o _ ) The plugging procedure requires a plugging report
A 6-ye§r-old child can easily slip through a section of 10-inch (form WWC-5 or form WWC-5P) be filed with KDHE.
PVC pipe. These forms can be obtained by calling (785) 296-5524

11

Kansas State University Agricultural Experiment Station and Cooperative Extension Service





and are frequently available locally through county health
or Extension offices. Failure to file this report documentin
proper closure leaves the owner liable for contamination.
Documentation of the plugging procedure transfers the
burden of proof to the complainant.

Aquifer Classification

Often times for older wells, little specific information is
available about the well or the aquifer source. The type of
aquifer or water formations penetrated by the well must be
known for proper plugging. Sometimes this information cal
be obtained by asking questions of knowledgeable source
Well logs for the actual well or nearby wells may be avail-
able from local drillers or KDHE. Geological and groundwag
ter reports are available for most counties. Check the libra
or call the Kansas Geological Survey at (785) 864-3965.

A little must be know about the soil and geology (san
gravel, clay, rock) of the well in order to ensure plugging
will restore the integrity of the formation. Aquifers, the
permeable water-bearing materials supplying a well, are
classified based on the geology of the formation.

When water from the surface moves directly into an
aquifer, it is called unconfined. Confined aquifers, on the
other hand, have impervious layers that significantly restrig
direct local recharge from the surface. Water in confined
aquifers may be under pressure greater than atmospheric
water rises above the restricting layer (artisan).

When the water-bearing layer is made up of indi-
vidual grains of sand and gravel, the aquifer is called
unconsolidated. All other aquifers are considered to be
consolidated aquifers, often referred to as rock aquifers

Thus, there are four types of aquifers: unconfined-uncon-

solidated, unconfined-consolidated, confined-unconsoli-
dated, and confined-consolidated.

Many aquifers are more complex than this simplified
explanation. A consolidated formation may have several
water-bearing zones separated by confining layers of var
ing permeability. Each zone may have a different yield ar
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water quality. Good quality may lie above, below, or be-
tween zones of poor-quality water. Experienced well drill
ers recognize and note these differences as the well is

drilled and connect or exclude various zones, based on the

quality and quantity of water needed.
The procedure described here applies when plugging
wells located in unconfined aquifers with unconsolidated

formations. If it is suspected the formation is rock (consoli

dated formation), has confining layers, or the well penetral
multiple water-bearing formations, contact KDHE before

proceeding or hire a licensed well driller to do the plugging.

Do not attempt to use these procedures to plug wells in cg
ditions other than unconfined and unconsolidated.

The procedure described generally applies to the sa
and gravel aquifers shown in Figure 1. Other areas may
be sand and gravel aquifers. Generally, shallow wells (le
than 50 feet near streams and 100 feet on uplands), can
plugged with this procedure. Large-diameter (12 inches
more) irrigation, industrial, or municipal wells also might
be best handled by a licensed well driller.

Well Classification

Wells are classified according to construction. Under
standing well construction methods is important because
different types of wells require different plugging proce-

argures. The oldest type is the dug well. These are large d

d

ameter, relatively shallow, hand-dug wells, usually lined
with rock or brick. Typical dug wells are 3 to 6 feet in
diameter and 15 to 50 feet deep (see Figure 2). The dep
depends on depth to water, and size can vary from 2 fee
diameter to larger than 30 feet.

A driven well, used mainly for shallow, unconsolidate
aquifers, is named for the process of driving the suction
pipe with screened section into the sandy water-bearing
formation. These wells are generally small in diameter w
pipe sizes of 1 to 2 inches for home water supplies and (
to 6 inches for irrigation and livestock wells. Driven wells
are limited to sandy formations with high water tables,
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Figure 1. Sand and Gravel Aquifers
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Figure 2. Plugging Diagrams for a Hand-dug Well
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Figure 3. Plugging Diagram for a Drilled Well in an Unconfined-
unconsolidated Aquifer

Before

After

Compacted Clay

where centrifugal or shallow well jet pumps can be used.
Driven or sandpoint wells are still being installed. To be
legal, however, they must be grouted to a depth of 20 fee

or to the water table. Because of shallow depths and grout-

ing difficulties, they are discouraged for domestic use.

The drilled well is the most common type of well in
Kansas (see Figure 3). Typically, a hole is drilled into the
aquifer, and a casing 3 to 8 inches smaller than the bore
hole is installed. Domestic and livestock watering wells a
generally 4 to 10 inches in diameter, while irrigation wells
generally range from 10 to 18 inches.

The depth of a drilled well varies depending on the

aquifer and water depth. Depths greater than 300 feet are

common in some places. The small-diameter well casing
usually 6 inches or less, are generally installed in bore
holes only a few inches larger than the casing. Typically,
the casing is inserted after the bore hole is drilled.

For large-capacity wells for irrigation, industrial, or
municipal uses, the casing is installed into oversized hole
The space between the casing and bore hole is filled with

gravel. This gravel pack allows unrestricted water flow into

the perforated portion of the casing and acts as a filter to

retain the aquifer particles. Near the surface, this space i$

filled with grout to prevent water movement from the sur-
face along the casing.

Prior to 1975, grouting was not required and the com
mon practice was to gravel pack to very near the surface
induce the greatest yield possible. This practice made flo
along the outside of the casing an easy pathway for con-
taminants to enter the groundwater from the surface.

Clean Disinfected
Granular Fill

t

€ Figure 4. Plugging Diagram for a Drilled Well Without Proper
Grouting in an Unconfined-unconsolidated Aquifer
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Plugging Procedure

The plugging procedure described is for wells in an
unconfined-unconsolidated aquifer (figures 2, 3, and 4 ).

the well has more than one water-bearing layer, penetrates

a confining layer (aquiclude), or is into rock, contact
KDHE to make certain of the proper plugging procedure ¢
hire a licensed well driller. Plug wells using these steps:

Step 1 Prepare site.Remove all pumping equipment
and any foreign objects from the well and remove debris
from the surface around the well site.

Step 2. Remove top of casindexcavate around the
casing of a drilled or driven well to a depth that allows the
casing to be cut off at least 3 feet below the surface. The
more casing removed the better.

When excavating around the old casing, look for evi-
dence that the well was properly grouted (Figure 3). Estg
lishing a proper seal is critical to preventing contaminant
from migrating along the outside of the casing. When a
> well does not have a proper grout seal, it should be re-
stored. This requires 20 feet of excavation around the ou
side of the casing to allow placement of the grout.
However, if it is possible to excavate this deep, the casin
should be removed to this depth rather than be grouted.

Since deep excavation of a nongrouted well is often
not practical, another option is to extend the plug beyong
the edges of the original bore hole at least 1 foot outside
casing in all directions. This mushroom plug, shown in
Figure 4, will help prevent water movement along the ou
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side of the casing. Deeper excavation than the 3-foot mirji-
mum around the casing is especially desirable when no
grouting exists outside the casing.

In dug wells, the casing of the well is the rock or brick
lining of the well. This lining can be used as part of the fil
material. The lining for dug wells should be removed to a
depth of at least 5 feet. Be certain to mix lining material
with fill material (see steps 4 and 5).

Step 3.Disinfect water. Existing bacteria or bacteria
carried to the water by the fill material should be killed.
This helps prevent contamination of nearby wells. Deter-
mine the amount of chlorine necessary by measuring the
depth of water and diameter of the well and estimating th
amount of water in the well. Then use Table 1, which listg
the amount of chlorine product to add to produce a soluti
concentration in the well of approximately 500 milligrams
per liter of chlorine.

The amount of chlorine needed depends on the prod
concentration. Four concentrations representing various
chlorine products from household bleach (5.25 percent) t
dry chlorine disinfectant (70 percent) are shown in Table
When dry chlorine is used, dissolve it in water before add
ing it to the well to make certain the material does not sef
to the bottom.

If no working wells are within 100 feet of the abandoned
well being plugged, the concentration of chlorine could be
halved since bacteria migration beyond 100 feet is unlikely.

Example:A 6-inch diameter well, 60 feet deep, has
20 feet of water present. How much chlorine is needed
for disinfection?

e

o
1.

pn level. Measure the normal water level using a weighted

uctperiodically check progress of the fill. Once the weight

tleto soak away with time. The use of course sand and slow

At the intersection of the 6-inch and 5.25-percent co
umn in Table 1, 1.8 fluid ounces of bleach is needed for
each foot of water, so 36 ounces, or 2.25 pints,X28) of
bleach should be added.

Step 4 Fill water zone with clean porus material.
Approved fill material is sand and gravel of less than 1-in
diameter. Generally the preferred fill is washed, course
river sand. The fill material is chlorinated when it is adde
to the previously disinfected water in step 3.

Table 1 also shows the volume of fill needed per foot
of well for various diameter holes. The water in the well
may rise as the sand is added, depending on the permeabil-
ity of the formation and the fill material. Estimate the vol
ume of fill needed to avoid filling above the normal watet

ch
d

string that just touches the water surface. Mark the string
with a knot at the top of the casing. Begin adding fill, but

touches the top of the fill at the marked spot, stop adding
fill. Even though the water level may have risen, add fill
only to the original water level. Any water above the nor-
mal water level should be removed by pumping or allowed

addition to the well will prevent bridging of the sand at the
water surface. The sound of the sand hitting the water sur-
face should be heard.

In dug wells, more fill than predicated from the table
generally is required to fill this zone because mud in the
bottom of the well compresses and voids in the rock linin
It may be necessary to bring as much as 30 percent mor
fill than predicted from the table.

D«

Table 1.Computing Volume of Fill Material and Disinfectant for Wells

Amount of product to disinfect 1 foét
Volume of well Liquid chlorine Dry chlorine
per foot (fluid ounces) (dry ounces)
Diameter of opening gal/ft it © 5.25% 10% 65% 70%
2 inches 0.16 0.02 0.20 0.10 0.02 0.02
3inches 0.37 0.05 0.45 0.22 0.05 0.02
4 inches 0.65 0.09 0.80 0.42 0.07 0.07
5inches 1.02 0.14 1.25 0.65 0.10 0.10
6 inches 1.47 0.20 1.80 0.95 0.15 0.15
8 inches 2.61 0.35 3.20 1.67 0.27 0.25
10 inches 4.08 0.55 5.00 2.60 0.42 0.40
12 inches 5.88 0.79 7.20 3.75 0.60 0.55
14 inches 8.00 1.07 9.77 5.12 0.82 0.77
16 inches 10.44 1.40 12.77 6.67 1.07 1.00
1.5 feet 13.22 1.77 16.17 8.45 1.35 1.25
2.0 feet 23.50 3.14 28.75 15.05 2.42 2.25
2.5 feet 36.72 4.91 44.92 23.50 3.77 3.50
3.0 feet 52.88 7.07 64.70 33.85 5.42 5.05
4.0 feet 94.00 12.57 115.02 60.15 9.65 8.97
5.0 feet 146.9 19.64 179.75 94.00 15.07 14.00
6.0 feet 211.5 28.27 258.75 135.37 21.72 20.17
7.0 feet 287.9 38.48 352.25 184.25 29.55 27.45
8.0 feet 376.0 50.27 460.25 240.65 38.60 35.85
9.0 feet 475.9 63.62 582.25 304.50 48.87 45.37
10.0 feet 587.5 78.54 719.00 376.00 105.32 56.02

@ 500 mg/L concentration of chlorine; 128 oz. = 1 gallon
® 27 f = 1 cubic yard






Although the lining rocks can be added in either the
sand or subsoil layers, it is preferable to add with the subs
as discussed later. This will keep the water-bearing area
much cleaner, as it is difficult to remove the rock lining
without a lot of debris from the surface falling into the well.

In some wells, especially those less than 20 feet deg
there may not be enough volume to dispose of the rocks
the subsoil layer only. In this case, some of the rock linif
should be placed in the fill. Generally, the rock or brick
lining can be pried loose with large pry bars. However, 3
backhoe or front-end loader may be desirable for large-
diameter wells. When using heavy equipment, the surfa
soil around the well site should be scraped away to exp
the subsoil layer. As the rock walls are added, be certai
to add sufficient fill material to eliminate any voids
among the rocks.

Example:For the 6-inch diameter well with 20 feet of
water, how much sand is required?

From Table 1, at the intersection of 6-inch diameter
and the column from the left side, 0.20 cubic foot of fill is

Table 2.Number of Bags of Sodium Bentonite Clay Needed

bil for Various Well Diameters

needed for each foot of the 20-foot water zone, therefore
cubic feet (0.20 #ft x 20 ft)of fill is needed. Since there
are 27 cubic feet per cubic yard, 4 cubic feet equals 0.15
cubic yard.

Step 5. Add compacted subsoil above the water zone.
The casing above the water level is filled with natural subs
clay material (subsoils low in organic matter and other po-
tential contaminants) and compacted to form a solid colum
The subsoil should be placed in a dry hole. The subsoil
should be damp to allow it to compact easily. The clay fill
should be placed in layers not exceeding 2 feet.

For small-diameter wells, a section of steel pipe with
cap on one end attached to a rope makes a good tampin
tool. The fill should stop at least 3 feet below the top of th
casing (6 feet below the surface) to leave adequate spac
for an approved plug.

Dug wells are filled to no more than 5 feet below the
surface. At this point, the rock lining and subsoil fill shoul
be leveled off.

Step 6 Place approved grout plug.Pour the approved
grout material into the drilled or driven well casing making
plug at least 3 feet thick, the minimum required. In a dug
well, the plug of approved grout material is 6 to 24 inches
thick. KDHE-approved grout material includes commercial

hole plug sodium bentonite clay, cement, and neat cement.

Cement grout is a mixture of equal volumes of portland
cement and sand. Use 10 to 12 gallons of water for each
of cement. Neat cement is a mixture of portland cement ar
water, and 5 to 6 gallons of water should be used for each
94-pound bag of cement.

Sodium bentonite clay, normally sold in 50-pound bag
that contain 0.7 cubic foot, is recommended for use becau
it is easy to handle, remains pliable, and expands when in
contact with water. Because of bentonite’s expansive and
pliable nature, it will conform to the uneven rock edges ang
expand to fill voids in the wall. If any settlement should
occur, the bentonite seal will not crack or lose its integrity.

Table 2 provides information to help determine the
number of bags of sodium bentonite clay needed for placir
the plug or filling the entire well with bentonite. A cement

Diameter Bag®)
of opening| Feet of fill Bag® per
(inches) per ba@ per foot 3-foot plug
b 2 35.0 0.03 0.1
In 3 14.0 0.07 0.2
g 4 7.8 0.13 0.4
5 5.0 0.20 0.6
6 3.5 0.29 0.9
8 2.0 0.50 1.5
Ce 10 1.3 0.79 24
hse 12 0.9 1.13 3.4
N 14 0.7 1.53 4.6
16 0.5 2.0 6.0
18 0.4 2.5 7.5
@ Table values based on 50-pound bags, which have a volume of
0.7t per bag.
®  Additional bags are required for mushroom plugs extending
outside the casing (see step 6).
4

plug must be much thicker and may need reinforcing to h3
enough strength to prevent cracking and collapse.
Example:A 6-inch diameter well is ready for the plug
material. How many bags of bentonite are needed?
From Table 1, a 6-inch diameter well has a volume of
0.2 cubic feet per foot of casing. A typical bag of bentonit
. contains 0.7 cubic feet of material. Dividing 0.7 cubic feet
per bag by 0.2 cubic feet equals 3.5 feet of casing per bag
Therefore, one bag will make a 3.5-foot plug inside the we
casing. Several more bags will be needed to make the mu
room plug on top to protect the outside of the casing (see
step 2).

Example:A 4-foot diameter well is ready for the plug
material. How many bags of bentonite are needed?

Since bentonite is expansive, the minimum 6-inch pl
will be used. Remember, the plug should extend beyond
rock lining to the original hole diameter. For this example
assume the rock lining is 1 foot thick; therefore a 6-foot
diameter plug must be placed.

From Table 1, a 6-foot diameter hole requires 28.27
cubic feet of material. Since only a 6-inch plug is require
only 14.14 cubic feet of material is needed. Dividing 14.1
cubic feet by 0.7 cubic foot per bag determines that 20.2
bags (round up to 21 bags) are needed.

Step 7. Fill hole at top.Once the grout plug and

Dil
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id above the plug should be filled. Subsoil material can be
placed in the bottom of the hole and compacted as the fi

progresses in layers of 6 inches. Topsoil should be used
5 approximately the top foot of the hole. The fill should be
se mounded up at least 10 inches in the center to allow for
settling and drainage away from the fill site.

Step 8. File the plugging reportAbandoned wells are
an environmental and safety hazard. They are a liability.
Following the plugging procedure described here and fili
form WWC-5P or WWC-5 with KDHE to document the
action minimizes further liability.

The well is not legally plugged until the form is filed.

g

bagnushroom cap have been completed, the remaining hole

WWC-5 is the form used by drillers for reporting a new well.
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It asks for location, property owner, physical characteristic
of formation, well, casing, and the plugging procedure use
A new WWC-5P form was developed specifically for report
ing well plugging. Forms are available from KDHE, but
many county Extension, county health, and conservation
district offices also have these forms available.

2w

Alternative Plugging Option

For small-diameter wells, especially shallow ones, it ig
simpler to plug the entire casing with approved grout mate
rial or with sand fill below water and grout above water. This
is a good choice for very-small-diameter wells where place
ment of the various layers of fill especially the subsoil fill,
may be difficult. Filling the entire casing with grout may be
the best option for small-diameter driven wells. A 2-inch
diameter well needs only 0.02 cubic foot of fill per foot of
casing. This means one bag of bentonite will fill 35 feet of
well. The well water still needs to be chlorinated.

Sodium bentonite clay chips or pellets can easily be
used to completely fill the casing. Bentonite clay powder
granular should never be poured into wells with water.
Proper placement of powder or granular materials requirgs
making a slurry and using a grout pump.

Placing cement grout into water.If cement or neat
cement is used as grout, placement into water requires sp
cial procedures to avoid separation. A tremie pipe, which i
usually about 3 inches in diameter and in sections of 5 to 10

D

box or large funnel is attached to the top of the tremie pipe.
The grout is mixed and placed in the hopper or funnel.
The mix must be thin enough to flow, but thick enoug
to set properly once in place. The proper ratio for neat
cement grout is one 94-pound bag of cement to 5 or 6 g4l
lons of water. For cement, use 5 or 6 gallons of water for
each cubic foot of cement-sand mix. The volume of matef
rial must be monitored during placement because the tre
pipe is raised as the fill progresses. The end of the tremie
must be kept below the surface of the grout at all times tq
prevent dilution and separation of the grout mix.
Precaution: Remember how much material is in the
tremie pipe at all stages and approximately how much
depth it will fill. A 10-foot section of 3-inch diameter
tremie contains nearly a half a cubic foot, so 100 feet wo
contain 5 cubic feet. If filling an 8-inch casing, which con-
tains 0.35 cubic feet per foot of length, ignoring the volume
in the tremie would be an error of 14.3 feet. Tag or meas
the progress of the plugging material as the well is filled,
and pump or siphon off any excess water that is displaced
as the grout is added.

=2

feet long, will be needed to place the cement without passing

through water. Use enough pipe to reach within a foot or tWo tamination of valuable groundwater. Wells larger than a
of the bottom and cut the end at a 45-degree angle. A hoppelte\ inches in diameter also are a safety hazard for childfen

Ild Plugging Cisterns, Cesspools, Septic Tanks, and Other

H'€pugging PacketKansas Department of Health and

Plugging Confined, Multiple-zone
or Rock Aquifers

If the aquifer is known to contain confining layers or
more than one water-bearing zone, a plug at each confirjing
layer between each aquifer is required. If the outside of the
casing was not grouted at those locations, as is common
with old wells, the casing should be ripped and grout
pumped into the gravel pack to restore a good seal at th
confining layer. Most licensed well drillers have equipment
to rip or puncture casing so grout can be forced into the
gravel pack. Landowners are advised to hire a competent
licensed water well driller to plug all confined, multiple-
zone or rock aquifers and other unusual formations. In
addition to having needed equipment, a driller should kn
the local geology, so grout plugs and other materials are
placed correctly.

Oil and Gas Wells

Plugging abandoned oil, gas, or brine-disposal wells|is
equally important. Report these wells to the Kansas Corpo-
ration Commission to assure they are properly plugged.
The KCC's district offices are in Dodge City, (316) 225-
8888; Wichita, (316) 337-6231; Chanute, (316) 431-6946;
and Hays, (785) 628-1200.

1%
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Conclusion
Abandoned wells are potential sources of direct con-

and animals. All abandoned wells should be properly
plugged to prevent contamination and eliminate the safety
hazard. Plugging is required by Kansas law. When a re-
placement well is drilled, the old well, according to law,

must continue to be used, upgraded to current standards
plugged. It is not uncommon to visit a farmstead and find
three or four wells with only one or perhaps two currently

, or

Mign use. While there is a reluctance to pay to get rid of soine-

thing that has outlived its usefulness, groundwater prote¢
tion, safety, and Kansas law make plugging important.
Abandoned water wells can no longer be ignored.
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Public water supplics are tested regularly, and customers are
notified of violations so users can rely on water utilities and
regulators to ensure safe drinking water. On the other hand,
people who use a private water supply are responsible for afl
quality and safety aspects of their water. When well or spring
location, construction, maintenance {(with water tests), or pro-
tection is deficient, drinking water may not be safe.

Ensuring Safe Drinking Water

Safc water is supplicd by a safe well. Wells and springs are
often contaminated because of poor location, inadequate con-
struction, delayed or no maintenance, accidents, and lack of
protection. Surveys of private wells show abour 80 percent are
deficient in construction or location. The most common health-
concern contaminants are coliform bacteria, cspecially £.cofi or
fecal coliform, and nitrate. Others include salts (often sodium
chloride), petrochemicals, and pesticides. Corrective steps for
thc OWNEr or water user are:

First, check the well and water system:
1. Evaluate well location and construction against standards
{MF-970) and make nceded improvements.

Second, maintain, evaluate, and protect the water source:
2. Do preventive maintenance (MF2396), including shock
chlorination of the well and water system (MF911).

3. Test water, evaluate results, keep reports for reference, and
track trends to detect changes or problems.

4. Develop a plan and follow it to protect your well and
groundwater from contamination (MF2396).

What Tests Are Necessary?

There is no single test for drinking water safety. Tests measure
specific contaminants, including bacteria, nitrate, lead, arsenic,
pesticides, and other contaminants. Surveys show about 60 per-
cent of private wells arc polluted by bacteria or nitrate — both
have scrious health risks.

Test with a purpose (sec MF871). Reasons to test include:
e¢nsuring safety, detecting changes over time (contamination),
and decumenting good quality. Annually test for bacteria (coli-
form and E.coli or fecal), nitrate, total dissolved solids, and pH
as part of well maintenance. Much more testing is required to
ensure safe, bacteria~free water, especially when a well has loca-
tion or construction deficicncics. Always test for total coliform
and E.cofi (or fecal) bacteria after maintenance or repair of the
water source or systerm.

Before using a water supply for drinking, livestock, or irrigation,
test its suitability for thosc purposcs. Conduct tests every 3 to §
years to detect changes. Consider testing for specific chemicals
that have been stored, used, or spilled near the well.

Testing to Help
Ensure Safe
Drinking Water

Which Labs Are Qualified?

The only way to judge the quality of a laboratory’s service is
through independent evaluation. Kansas Department of Health
and Environment (KDHE) certifies laboratories following
National Environmental Laboratory Accreditation standards.
We recommend using laboratories on this list that are certified
for the drinking water tests you need or want. For detailed in-
formation about specific chemical certification, contact KDHE,
Laboratory Improvement Program office (785) 296-3811 or
www.kdbeks.gow'enviad/. All states have a laboratory certification
program. See the table on the back for contacts in adjacent states,

Selecting the Laboratory

Because any certified laboratory should be capable of doing tests
accuratcly — within standards — price is not a good gauge of
quality. Costs for nitrate and bacteria tests may range from $20
to more than $40. We recommend selecting a laboratory within
overnight shipping distance for the carrier you would use. The
trade association, American Council of Independent Laborato-
ries www.aril.org, can help in choosing a laboratory.

Collecting and Transporting the Sample

Contact the laboratory to get a sample container, Follow in-
structions to collect the sample, cither from the laboratory or
in Tuking a Water Sample, MF963. After collecting, refrigerate
but de not freeze the sample. Protect it from sunlight. For ac-
curate results, the bacteria test must be started within 24 hours
of sample collection. Ask the lab about sample delivery, days and
times that they begin water tests, and plan accordingly.

Related K-State Water Quality Information
Kansas HomeA*Syst—Environmental Risk Management Guide for
the Home

Organic Chemicals and Radionuclides in Drinking. Water, MF1142
Private Water Well — Owner/Operator Manual, MF2409
Private Well Maintenance and Protection, MF2396

Private Wells — Safe Location and Construction, MF970
Recommended Water Tests for Private Wells, MF871

Restoring a Flooded Well to Service, MF2733

Safe Water from Wells (video), SV386

Shock Chiorination for Private Water Systems, MF911

Taking a Water Sample, MF963

Understanding Your Water Test Report, MF-912

Authors:
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G. Morgan Powell, Retired

Kansas State University Agricultural Experiment Station and Cooperative Extension Service
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TAKING A
WATER SAMPLE

“Safe drinking water cannot be taken for granted.
It does not happen by accident, Safe drinking
water comes from safe wells. Safe wells result from
thoughtful design, careful construction, meticulous
management and annual maintenance.”

G. Morgan Powell
Extension Engineer, Water Quality

Barbara L. Dallemand
Assistant Extension Engineer,
Onsite Wastewater

Judith M. Willingham
Extension Associate, Food*A*Syst

Just because water appears clear and tastes
good does not mean it is safe to drink. Most
contaminants that affect health are not detected
by our senses. A 1994 survey of private wells
used for drinking water in Kansas found that
only 40 percent met safe drinking water stan-
dards, Safe wells are the best assurance for safe
drinking water. If your water comes from a
private well, well location out of the pathways
of contaminants, well construction that meets
current standards, site management to protect
well from contamination, and annual well
maintenance are essential for a safe well. Water
testing is an essential part of annual well mainte-
nance.

Water testing may be done for several
reasons as discussed in K-State Research and
Extension publication, Recommended Water
Tests for Private Wells, MF-871. We also
recommend you consult with your local health
department, county Extension office, or other
adviser to decide what tests are needed and how
often to sample. After selecting the tests, choose
a laboratory (transportation to the laboratory is
often an important factor) and get sample
containers from the laboratory. Unless contacts
have been made before, it is wise to contact two
or more laboratories for information. Testing to
Help Ensure Safe Drinking Water, MF-951, lists
laboratories in Kansas and nearby states certified
for drinking water tests.

Analytical results from the most meticulous
laboratory are no better than sample collection
and handling. Always follow sampling, care, and
shipping instructions from the laboratory.
Guidelines in this brochure will help insure good
sample collection. If you have questions, contact
the laboratory for clarification.





General Procedures

Procedures for taking a water sample differ,
depending on what is being tested. However,
cleanliness and care are always important when
collecting any water sample. Contaminants are
easily introduced, so care must be taken to
prevent anything but the water sample from
contacting the container opening, the inside of
the container, or the cap.

Any contamination means the test results
will be inaccurate. Timeliness in collecting the
sample and delivering it to the laboratory for
analysis is also important, Some contaminants
deteriorate or change with time. Use only the
proper laboratory sample container for the test
desired. Laboratories often only accept samples
received in their containers. Complete the forms
included with the sample container to assure
accurate processing, recording, and reporting.

For most water tests—including coliform
bacteria, nitrate and other inorganics—follow
these guidelines when collecting a sample (note
exceptions):

» Wash your hands with soap and water and dry
with a clean paper towel.

* Select a faucet that is used regularly and does
not leak, preferably one inside the house. A
swinging spout is not recommended because
of possible contamination at the joint. Do not
use a garden, frost-free hydrant.

{. Remove thé aerator. 2. Disinfect the fauce! using
heat or rubbing alcohol.

* Do not sample from a source connected to
any treatment device such as water softener
or filter, as this may be the source of
contamination.

» Do not rinse the sample container as it may
contain preservatives to protect sample.

Read and follow sampling procedures exactly
(in laboratory instructions or this brochure).
Transport the sample as instructed by the
laboratory (shipping in a cooler or insulated
container may be required).

Protect sample from heat and freezing.

Deliver or send the sample so that it arrives at
the laboratory by Wednesday and within 24
hours of collection. Avoid sending Monday
and the day after a a holiday because of
possible shipping delays.

Sampling for Total or Fecal (Ecoli)
Coliform Bacteria

Because bacteria are living organisms,
accurate tests depend on preventing contamina-
tion during sample collection and protecting the
sample after collection. Guidelines;

* Remove faucet acrator, being careful not to
touch the inside of the spout. If water drains
from the faucet leaving it dry or the faucet is
not used regularly, disinfect it using heat or

3. Run the water at least 4. Fill the bottle without

5 mimutes.
or lid.

touching inside of the bortle





rubbing alcohol. Use a cotton ball to swab
alcohol over the water outlet and interior
surfaces of the faucet. Do not use heat on
plastic faucets.

« Afier clearing the line by running water for at
least 5 minutes, reduce water flow to a clear
stream with no bubbles and run at least 2
minutes more.

» With the water flowing, hold the sample
container in one hand and remove the cap with
the other hand. Then move the container into
and out of the running stream without tuming
the faucet on and off. Fill to the neck of bottle
or fill line.

* Do not touch the opening or any interior part
of the sample container or cap. De not set the
cap down.

* Immediately replace cap and tighten securely.

* Protect the sample from sunlight and keep it
cool but do not freeze.

* Be sure sample arrives at the laboratory within
24 hours of collection.

Sampling for Lead or Copper

Because lead and copper may be leached
from plumbing systems when water stands in
the lines, it is important to follow these
procedures:

« Do not run water for at least 8 hours before
collecting this sample. Turn the faucet on and
fill the sample container with the first flow
from the faucet.

* Do not rinse sample container.

* Replace lid and tighten securely.

Sampling for Synthetic Organic
Chemicals (SOCs)

Sampling SOCs, including most pesticides,
requires special procedures so samples will not
deteriorate or become contaminated before
reaching the laboratory. Contact the laboratory
for complete instructions and a collection kit.

* Collect the sample only in the colored bottle
provided. The dark glass prevents light from
degrading the sample. Be sure to {ill the bottle
following the directions.

* Cap the bottle only with the Teflon coated lid.
The special lid prevents false positive results
caused by certain plastics.

» Keep the sample refrigerated, preferably 35°
to 38°F, and deliver or mail so it arrives at the
laboratory within 24 hours. When shipping the
sample, pack it in ice and ship in an isulated
container.

Sampling for Volatile Organic
Chemicals (VOCs)

Sampling for VOCs or solvents requires
these specific procedures so volatile contami-
nants are not lost in collection and transit:

= Use special sample bottle and carefully follow
instructions supplied by the laboratory.

» After clearing the line by running water for at
least 5 minutes, reduce water flow to a clear
streamn with no bubbles. Fill the bottle com-
pletely so there is no air space when lid is
installed.

» Immediately seal the container so the volatile
material is not lost.





Interpreting Test Results

The laboratory will send a written copy of
your water test results. When you receive the
results, Understanding Your Water Test Report,
MF-912, and Organic and Radiological Chemicals
in Drinking Water, MF-1142, will help you
interpret them. If your report shows an unaccept-
able contamination level and you have questions
about what to do, contact one of the sources
below. Confirmation testing is always recom-
mended before taking expensive or drastic
corrective measures. Establishing a record with
several tests over at least a year is recomnmended
before implementing treatment.

For further information contact:

* Local Health Department office,
= County Cooperative Extension office,

+ Kansas Department of Health and Environ-
ment, District offices, or

EPA Safe Drinking Water Hotline a national
toll-free number
(800-426-4791).

» National Drinking Water Clearinghouse
(800-624-8301)

Test Records

Compare new test results with previous
results to identify a trend or an unknown prob-
lem. File test reports where you can find them.
Private Water Well—Owner/Operator Manual,
MF-2409, is a convenient file. Water test records
often are needed for property sales. Good
records help support damage claims from
chemical spills, leaks, or poor management.

Related Water Quality Titles
Available from Local Extension Offices:

= Private Wells — Safe Location and
Construction, MF-970

» Private Well Maintenance and
Protection, MF-2396

* Shock Chlorination for Disinfecting Water
Systems, MF-911

Note: All titles shown in italics are K-State
Research and Extension publications.

Available from Extension Biological and
Agricultural Engineering, 237 Seaton Hall,
KSU, Manhattan, Kansas 66506:

= Private Drinking Water lie
NRAES 47

+ Private Water System Handbook,
4th Edition, Midwest Planning Servicel4

* Private Water Wells section of
Environmental Health Han k

Publications from Kansas State University arc available on the Warld Wide
Web at: hitp:/'www.oznet ksu.cdy
Contents of this publication may be frecly reproduced for educational pur-
poses. All other nghts reserved. In cach case, credit G. Morgan Powell,
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Water for residences beyond the reach of public
systems, either city or rural water district, usually is
supplied by a well. Surveys of private well water qual-
ity show that on average only 40 percent meet the safe
drinking water standards used for public systems. A
Kansas well survey showed 51 percent contain coliform
bacteria, which indicates recent exposure to the surface
environment. Coliform bacteria do not thrive, or even
survive, for extended periods in an aquifer.

Eighteen percent of private wells contain £, coli
bacteria, an indicator of contamination by fecal material
from sewage or animals. E. coli indicates a high risk of
disease pathogens. One of four private wells contains
nitrate above the maximum contaminant level (MCL) for
public water supplies. These contaminants usually can be
traced to problems with well location or well construction.

Construction and location are the most important
factors in protecting private well water. Private well
surveys indicate about 80 percent of wells are deficient in
construction or location. The location is the separation dis-
tance and direction from potential contamination sources.

Well Regulations

The well owner or water user is responsible for the
quality of water from a private well. No state or federal
regulations apply to the quality of the water supplied from
these wells. However, Kansas has regulated new well
construction and well repairs since 1975. Anyone who
constructs (drills), reconstructs (repairs), or treats wells
must be licensed to perform these services. However,
the owners can do the work on their own well without a
license. They are required to file reports with the Kansas
Department of Health and Environment (KDHE).

Well-drilling regulations and county sanitary codes
specify a minimum 50-foot separation of the well from
any source of possible contamination (some counties
use 100 feet or more). This separation distance is based
on the soil’s filtering capacity for bacteria and other
microbes. Many contaminants, including nitrate, volatile
organic chemicals (VOCs), fuel, petrochemicals, and
some pesticides, are not filtered by the soil. Substantially
greater separation distances are needed to protect from
contaminants not filtered by seil. Research in Kansas
shows there is a low incidence of high nitrate present in

Private Wells —
Safe Location
and Construction

wells when nitrogen sources are more than 400 feet from
the well.

The best time to help assure that a well produces safe
water is when a new well is being sited and drilled. This
publication addresses principles of safe well location and
construction. Wells also need annual maintenance and
protection of the water supply, explained in a companion
K-State Research and Extension publication Private
Well Maintenance and Prolection, MF-2396. Publication
MF-2409, Private Water Well Owner/Operator Manual,
outlines important well information needs and can serve
as a record book to store your well information.

Groundwater and Geology

Groundwater occurs everywhere below the ground
surface. It fills the spaces in sand, gravel, soil, and rock
formations. When a formation contains enough water that
can be removed at useful rates by a pump, it is called an
aquifer. Aquifers are fractured rock, porous rock, sand,
gravel, or a mixture of these. [t may be a single mass, a
layer, or a series of layers. Water flows through aquifers as
a result of the driving force (head) and permeability.

Aquifers and Water Quality

An aquifer that receives recharge directly from the
surface is called an unconfined aquifer. Because an
unconfined aquifer is recharged locally, activities near a
well pose a high risk to cause contamination. Most wells
in western and south central Kansas and major stream
valleys are in unconfined aquifers.

Confined aquifers are beneath a zone of low per-
meability that minimizes direct recharge from the
surface. Confined aquifers are normally recharged at
much greater distances from the well. Activities near a
properly constructed well in a confined aquifer are much
less likely to contaminate the well. Many wells in north
central and eastern Kansas are in confined aquifers.

Other factors affecting potential contamination are
depth to the water table, soil and geologic materials, per-
meability in the recharge zone, and to a lesser extent, type
and condition of vegetation. Recharge passes through an
unsaturated layer called the vadose zone or zone of aera-
tion above the water table. The top portion of the vadose
zone contains roots and most of the microbial activity.

Kansas State University Agricultural Experiment Station and Cooperative Extension Service





Soil organisms break down many of the dissolved
compounds in water, and plant roots remove nutrients,
trace elements, and some other compounds. As water
passes through the vadose zone, suspended particles and
most organisms are filtered out. Compounds dissolved
in the water may be adsorbed on soil particles, precipi-
tated, or chemically combined to form new compounds.
Healthy perennial vegetation with a deep root zone and
thick vadose zone of moderate permeability are ideal to
assure high quality groundwater recharge.

Water quality is greatly affected by the rate of
recharge, the volume of storage, and the rate of flow
through the aquifer. Slow rates of recharge allow greater
root uptake and more time for soil organisms to break
down dissolved and suspended materials in the water.
Slow recharge also allows more time for other reactions
between contaminants, soil, and rock. Minerals in the
soil and rock may be dissolved into water. Large stor-
age volumes in an aquifer help dilute contaminants and
enable a well to produce during long, dry periods. Rapid
flow through the aquifer makes it self-cleaning and also
subjects it to water shortage during dry periods.

The water quality of an aquifer is normally variable.
Deep aquifers tend to vary less in a region because of
the factors previously mentioned. However, groundwater
quality is not uniformly good or poor, even aver rela-
tively short distances.

Two aquifer types, discussed in the following
paragraphs, deserve special attention when considering a
private well, These conditions exist in Kansas. Therefore,
hiring a knowledgeable, experienced, and licensed well
driller is extremely important. [t is a driller's business to
understand and plan for these special situations.

Sand and Gravel Aquifers with similar deposits
that extend to the surface are particularly difficult to
protect from contamination. In many cases, the mate-
rial in the unsaturated zone is the same as the aquifer
and permeability can be high. Excess nitrate and other
soluble compounds in the surface soil are easily trans-
mitted to the groundwater. Plant growth is often limited
by low water-holding capacity or droughty nature of
sandy soil. Adsorption capacities and microbial activity
is less in other soils with low organic levels common in
sandy soils.

Limestone Aquifers require special attention in two
situations. The first is where sink holes are common,
called Karst topography. The second is where the rock
is exposed or covered only by a shallow layer of soil.
Sinkholes and exposed bedrock provide direct connec-
tions for contaminants to easily enter the groundwater
and contaminate wells. Shallow soil layers provide only
slight protection. These situations pose a serious risk for
groundwater contamination.

Water in limestone aquifers is primarily in cracks,
joints, and solution channels. These spaces tend to be
large compared with pore spaces in other types of aqui-
fers. As a consequence, the flow in limestone aquifers
may be rapid and the filtering action poor. However,
rapid flow through the aquifer tends to make contami-
nation events of short duration.

Protect Well Water by Good Location

Locating a domestic well to safeguard water qual-
ity requires consideration of geology, topography, and
potential contamination sources within at least 400 feet
of the site. Historically, wells were located near the point

Figure 1. Groundwater contamination occurs from many sources and usually moves in concentrated plumes.
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of maximum use. Because livestock required the most
water at a farmstead, the well was often located in, or
very near, livestock lots. This placed the well near a
major contamination source. The house and shop were
almost always upslope from the livestock. This meant the
well was very likely downslope from other potential pol-
lution sources. A location near and especially downslope
from contamination sources increases the potential for
well pollution.

The first rule for protecting well water quality is to
keep the well upslope from potential sources of con-
tamination. Current contamination sources are easy to
identify. However, past activities may not always be obvi-
ous and many contaminants have a long life. An attempt
should be made to determine if potentially hazardous
activities occurred at or near the site. Many contaminated
wells were constructed in or near old feedlots, storage
facilities, disposal sites, landfills, privies, or septic sys-
tems. See relationships of sources and well in Figure L.

The second rule for protecting water quality is
adequate separation of well from pollution sources.
There is no specific distance from a potential pollution
site that will guarantee the well will not be affected.
Recent studies indicate that 200 to 400 feet provides a
high level of assurance the well will be protected (see
Table 1). Thus, homesites where both a private well and
an onsite wastewater system will be installed should have
the two separated by at least 200 feet to lower the risk.
As discussed later, a 5-acre lot is needed to achieve this
separation distance,

The third rule for protecting well-water quality is to
avoid high density or concentration of pollution sources.
A rural-suburban development with 3-acre lots would
allow more than 200 homes per square mile. If each
home had a private well and an onsite sewage systemn, it
would be difficult to select a safe location for all wells
within that area. Without favorable topographic and geo-
logic conditions, water quality problems would develop.
It may take years or even decades, but eventually con-
taminants from septic systems, yards, households, and
other sources would affect some wells.

Table 1. Distance versus chance of well contamination in unconfined aquifers

Groundwater Flow

There is a natural movement or flow of water in
the aquifer that likely foilows the general slope of the
surface. However, nonuniform properties in the aquifer
and sloping formations can cause differences. Pumping
from wells also influences groundwater flow direction
and rate. As water is removed from the well, water in the
aquifer surrounding the well flows toward the well creat-
ing a “cone of depression.”

More of the water entering the well flows from the
uphill side and the cone of depression becomes oval in
shape. The size of the cone depends on the permeability
and storage in the aquifer and the rate and duration of
pumping. Household wells are usually pumped for a few
minutes to a few hours at a time. In coarse gravel aqui-
fers, both large storage and high permeability result in
a small cone of depression. By contrast, an aquifer with
lower permeability and storage values will have a larger
cone of depression.

In most situations, the natural flow in the aquifer is
more important than pumping in conveying contaminants
toward a well. But, pumping does have some effect and
long periods of pumping have more influence than short
ones. The effect of pumping is greater during drought
periods when groundwater levels and flow may be lower.

Where to Locate a Well

A well is best located on a well-drained site that is not
subject to flooding, is upsiope, and is removed as far as
practical from possible contamination sources. A continu-
ous layer of well-drained soil generally provides good
protection from contamination by bacterial sources such
as septic systems and animal waste. Although at least 50
feet separation distance is required by state regulations,
100 feet or more provides much better protection from
microbes — especially viruses - and is required by
some county codes. The vertical separation should also be
considered, including the thickness of soil cover and depth
to groundwater. The greater the horizontal and vertical
separation of the well intake from sources of contami-
nation, the greater is the protection from contamination.

When the soil cover over rock
is shallow or very coarse, water can

- - move rapidly to the aquifer. When
) Nitrate, Pesticide(s), soil is poorly drained, its natural fil-
Distance, in Feet Bacteria Volatile Organic Chemicals tering capacity does not function as
(VOCs) well. Microbiological contaminants
less than 50 moderate to high very high UL A C AR anfi cysts
e have a greater chance of reaching
50-100 low to moderate moderate to very high groundwater when either condition
exists.
100-200 very low to low moderate to l'llgh The first step in selecting a good
200-400 very low low to moderate DL f?r I s to |‘nventory
all potential contamination sources.
greater than 400 very low very low These should be accurately located






on a map. Next, find groundwater flow direction from
groundwater publications, local driller knowledge, or
use a surveying level to compare water levels in existing
nearby wells. Groundwater flow usually follows general
surface slope, but not nearby drainage topography. The
well site should be upslope of surface drainage from all
pollution sources. It should also be upgradient in ground-
water flow. The preferred separation distance is at least
400 feet.

While groundwater movement direction suggests
where the well protection zone should be located, a land-
owner may not have that specific information. Therefore,
protection in all directions is a wise procedure. Table 1
shows contamination risks for various distances. Recom-
mended minimum separation distances are 50 feet from
boundaries, 100 feet from buildings and bacterial sources,
and 400 feet from major nitrogen (nitrate) sources.

Ideal separation distances for a private well loca-
tion are shown in Figure 2. An important aspect is that
any private well should be separated from all potential
contamination sources, not just those of the owner. To
achieve these separation distances, lot sizes of at least 5
acres are needed when each lot has a septic system and
a well. This generally allows for an adequate separa-
tion distance from the well to potential sources on the
ownet’s property and other adjacent properties.

Current Well Construction Standards

Well construction following current standards,
together with maintenance and protection, are important
in maintaining a safe water supply. When the well meets
KDHE construction standards, contaminants from the
surface are not likely to directly enter the well or ground-
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Figure 2. Ideal private well location

water adjacent to the well. Surveys of private wells show
that defects in construction, inadequate materials, and
damage or lack of maintenance cause about four of five
wells to be vulnerable to contamination.

Kansas regulations for water-well construction require
an approved, watertight casing from at least | foot above
the ground surface to the top of the well screen. If the
location is subject to surface flooding, the casing should
be extended | foot above the highest flood elevation. How-
ever, locations subject to flooding are discouraged.

The casing must be capped with an approved sani-
tary well seal or cap and the casing must be sealed into
the bore hole with an approved grout. If a water pipe
exits through the side of the casing, an approved pitless
adapter must be used to make it watertight. Electrical
wires entering the well must be contained in a conduit
that does not allow contaminants to enter. The conduit
must not penetrate the casing. Approved sanitary seals
are designed to seal the conduit.

If the well penetrates a confining layer or terminates
in the bedrock, the casing must be grouted through the
confining layer and sealed into the bedrock. The surface
grout seal usually begins below the pitless adapter and
must extend 5 feet into the first confining shale or clay
layer or at least 20 feet, whichever is greater. Finally, the
ground surface should be shaped to slope away from the
well for at least 20 feet in all directions (see Figure 3) and
not allow ponding within 50 feet.
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Figure 3. Required well construction —
unconfined aquifer





State law requires that the driller follow the proce-
dures described here. Typically there is no inspection of
the work during construction or of the completed job.
Thus, it is in the owner’s interest to understand the prin-
ciples, to make sure the driller knows the procedure, and
to be sure the procedure is followed during construction.
A few county sanitary codes provide for well inspec-
tion by the sanitarian or environmental health officer.
However, it is very difficult to evaluate what was done
underground after the well is complete,

Well Construction Details

A domestic well is normally constructed by drilling
the hole 4 to 6 inches larger than the casing. The intake
portion of the well is generally a screen or perforated
length of pipe. The screen or perforated length of pipe is
lowered into the hole and lengths of casing are connected
as necessary. This is lowered until the screen or casing
rests on the bottom of the hole. Centering guides may
be attached to the casing to maintain a uniform space
between the casing and the bore hole.

Granular material called gravel pack is placed in
the space around the intake screen. Well construction
standards require that grout be placed between the bore
hole and casing at confining zones and at the top of the
well. The driller must examine cuttings and log the posi-
tion so depth of formations, the formation properties, and
confining zones are known.

In some formation materials, wells are not gravel
packed. When this procedure is used, the casing is
extended into the aquifer and grouted to limit water
movement outside the casing. A smaller hole is bored
below the casing and a screen or perforated pipe is
inserted into this hole and sealed to the casing.

In some rock aquifers, the intake is the open, unlined
borehole. It may be smaller than the casing, the same
size, or larger than the casing as in the gravel-packed
well. The well owner may not know these details of
construction does not and need to be too concerned
about them. The driller should provide the owner with
a copy of the well log or report that must be submitted
to the KDHE. Details about the well, construction, and
materials used should be on the well log. For any ques-
tions, the owner should ask the driller, the county health
department, or the local Research and Extension office.

Case Study of Well Contamination

The importance of following construction standards
can be illustrated by reviewing a case study (Kansas
Geological Survey, Open File Report 85-12) of well
contamination in a small Kansas community. The
cross-section of a representative well (Figure 4) shows
a total depth of 115 feet through several layers of soil,
limestone, and shale. The producing water aquifer was
below a thick layer of shale which, prior to the well being

drilled, protected this confined aquifer. Each spring,
during the high precipitation period, an increase in water
level and a degradation of quality was observed.

The well, drilled before current construction stan-
dards, had only 10 feet of surface grouting and was
gravel-packed through the confining shale layer. It is
believed that other welis in the community had similar
construction. The investigation concluded that the upper
limestone layer, which historically produced water from
dug wells, was receiving contaminated surface water
recharge. The recharge migrated to the drilled wells and
moved through the gravel pack to the lower water table
because the grout seal did not extend into the top of the
confining shale.

Wells in this community did not provide safe water
because of contamination from multiple nearby sources
and inadequate well construction. Correction of this
problem requires properly plugging all shallow wells
and restoring the continuity of the confining shale layers
around each well that was not grouted through this zone.
It would be very expensive to do this.

Upgrading Wells to Present Standards

Because 80 percent of private wells fail to meet one or
more of the current construction and separation distance
standards, it follows that well owners who are concerned
about water quality should plan to upgrade or replace their
wells. Some upgrading is easily accomplished and makes
sense. Other action may be difficult and expensive.

The decision about whether to upgrade an existing
well should be carefully considered. Important ques-
tions to answer are where the well is located, how it is
constructed, whether it currently supplies enough water
of adequate quality, and the type and condition of the
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Figure 4. Cross-section showing well construction
details of an improperly grouted well
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casing. These questions and answers are diagrammed
on the flow chart in Figure 5. Use your judgment sup-
plemented with the opinion of your well driller, expert
advisor, and information from other nearby wells as a
guide. The following paragraphs address details of the
various questions.

Does the well produce an adequate yield? Upgrading
a well that currently does not provide sufficient water is
of no practical value. If well yield has declined as a result
of clogging of the well screen, then treatment to restore
capacity is often a good option. If yield has declined
because the water table has declined, then treating or
upgrading the existing well will not correct the problem.

Is water quality adequate for the intended uses? If
the quality is poor, either from natural minerals or pollu-
tion, will a new well site or alternate water zone improve
quality? If the quality issue is the result of nearby con-
tamination because of construction deficiencies, then a
new well should correct this provided existing wells are
properly plugged to avoid contamination of the aquifer.
For example, bacterial contamination due to a well being
located in a pit should not be an issue after reconstruction.

Is the well separated from sources of comtamination?
Since the well currently provides a suitable water supply
or one that can be cleaned up, this question deals with how
easily you can isolate the well from potential pollution
risks. An exclusion zone of 100 to 200 feet radius around
the well — with no pollution sources such as buildings,
pens, equipment, and chemical storage — is ideal. A
managed zone of up to 400 feet from nitrogen sources is
recommended. Publication MF-2396, Private Well Main-
tenance and Protection, discusses details about developing
a wetlhead protection plan. If the well site does not have
an adequate protection zone, can structures and activities
be relocated? Or, can measures economically be taken to
assure they will not degrade water quality? Or, is a new
well in a different location a better alternative?

Is the casing watertight? The casing should be of
an approved material, have sealed joints, and extend
to the screened area of the aquifer. A well that has an
approved casing in good condition is a good candidate
for upgrading,. If the well was constructed of a non-
approved casing, but is large enough to allow lining with
an approved casing, it may still be an upgrade candidate.
The approved casing could be grouted inside the old
casing. Still to be determined, however, is if and how the
original casing was grouted. The following paragraph
will help evaluate the grouting.

Is the well casing properly grouted? Determination
of the grouting depth around the outside of the casing
may be a difficult task. If the well was drilled after 1974,
a construction log should be available through KDHE.
The report should contain information about how the
well was grouted. Digging or probing around the well
casing may help evaluate the presence of grouting.

Usually, the grout begins just below the pitless adapter.
If no grouting is present, and the well has good quality
water and is in a good location, it may be worthwhile

to drill grout holes around the outside of the casing and
inject grout to seal the upper portion of the casing. In this
case the grout depth should be placed 5 feet into the first
confining layer or at least 20 feet, whichever is greater. A
well driller can perform this work.

Is the top of the well adequately protected from entry
of poliutants? The four components associated with the
top of the well are 1) the casing, the top of which must
be at least 1 foot above the ground surface, 2) the pitless
adapter, 3) the sanitary seal, which must be a KDHE
approved type, and 4) proper surface drainage.

Wells located in pits, basements, or other places where
the casing terminates below the ground surface are a
serious contamination threat. Wells in a basement or crawl
space fail separation distance criteria and are difficult
to inspect and service. They should be plugged. The pit
should be removed and the approved casing extended to
the minimum height above the ground surface. The pres-
sure tank can be placed in a new pit at least 2 feet from the
well, but the well must not terminate in a pit.

A pitless adapter makes a watertight connection
through the well casing that connects the pump to the
water distribution system. A pitless unit also can be
used to replace the top few feet of the casing. Using the
KDHE-approved sanitary seal or well cap is important
to protect the well from direct surface water entry. The
sanitary seal includes a connection port for the electrical
conduit, which allows the electrical wires for the pump to
enter without making a hole in the casing,
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Figure 6. This well does not meet many well configura-
tion standards and allows contamination to enter.





The ground surface around the wellhead should be
graded so surface water drains away from the well at least
20 feet in all directions. There should be no surface water,
either ponded or streams, within 50 feet of the well.

Can deficiencies be cost-effectively repaired? Will
it cost much less to upgrade the well than to drill a new
one? Figure 6 shows a section view of a well that has
multiple deficiencies. It likely is less expensive to drill a
new well and plug the old one rather than to upgrade it. A
new well is almost always a good decision for improved
reliability and reduced risk. Remember, wells are a
long-term investment with a life expectancy of several
decades. The initial investment cost may be high, but
they can often be the most economic tong-term water
supply option.

Shortcuts to reduce costs often increase the risk
of contamination and preduce poor results. If you are
depending on the advice of a well driller who is willing
to cut corners, think again and get a second opinion.

All well drillers in Kansas must be licensed. A list
of drillers for your area can be obtained from the Kansas
Department of Health and Environment (785-296-5522
or 3565) or Kansas Ground Water Association {620-548-
2669). Only you can make certain you get good value
from your investment.

Summary
Obtaining and maintaining a safe well is not always
easy but the principles are relatively simple.

* Locate the well away from potential sources of con-
taminants.

+ Seal the well against all pathways through which
water and contaminants may enter.

= Select quality materials that will have a long life.

* Avoid, or carefully manage, sources or activities that
may contribute contaminants within at least 200 feet
of the well. In sensitive areas, increase this distance to
at least 300 to 400 feet.

Danny H. Rogers
Extension Engineer, Irrigation

G. Morgan Powell
Extension Engineer, Water Guality

Finally, no well is completely safe and all are sub-
ject to deterioration and damage. Annual maintenance
including checking the well, doing shock chlorination,
water testing, and following the protection plan, is the
only way to assure the well will continue to provide safe
water. If contaminants are detected, take action to locate
the source, evaluate the health risk, and test more fre-
quently to determine if there is a trend.

Selected K-State Research and Extension
Water Quality Publications:

Available from county Extension offices
Related to private wells:
* Plugging Abandoned Wells, MF-935
* Private Well Maintenance and Protection, MF-2396
» Private Water Well Owner/Operator Manual, MF-2409
» Shock Chlorination for Private Water Systems, MF-911
e Recommended Waler Tesis for Private Wells, MF-871
* Taking a Water Sample, MF-963
» Testing to Help Ensure Safe Drinking Water, MF-951
*» Understanding Your Water Test Report, MF-912

Other related topics:

* Get to Know Your Septic System, MF-2179

« Kansas Home*A*Syst—An Environmental Risk-Man-
agement Guide for Homes

» Minimum Standards for Design and Construction of
Onsite Wastewater Systems, MF-2214

* Nitrate and Groundwater, MF-857

* Organic Chemicals and Radionuclides in Drinking
Water, MF-1142

Available from Midwest Plan Service, 122 Davidson
Hall, lowa State University, Ames, 1A , 50011-3010;
Phone 1-800-562-3818:

+ Home Water Treatment, NRAES-48
*» Private Drinking Water Supplies, NRAES-47
* Private Water Systems Handbook, MWPS-14

Judith M. Willingham
Extension Associate
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How do | Plug a Dug Well?

Fact Sheet

Kansas

Department of Health
and Environment

An abandoned water well is:

1.
2.
3.

A well that has been permanently taken out of use.

A well that is in such a state of disrepair that using it for any purpose is impractical.

A well that is either a physical hazard or threatens to contaminate or pollute groundwater
aquifers.

All abandoned water wells are required to be plugged in accordance with K.A.R. 28-30-7.

An abandoned water well needs to be permanently plugged by the landowner or a Kansas licensed water
well contractor. The plugging of dug water wells should be accomplished by using the following
method:

Eal NS

Measure the water level in the well with a weighted tape measure or string.

Pour approximately two gallons of chlorine bleach into the well to properly disinfect it.
Knock down the top five feet of the well wall material and let it fall inside the well.

Fill the well with sand and gravel to the water level which was measured in Step 1 above.
Use the weighted string or tape measure to determine when enough san and gravel have
been added.

Fill in the remaining open space with compacted natural clay or approved grout to a depth
of 5 feet below ground surface.

Use approved cement or sodium bentonite and sodium bentonite grouting material to fill
the well from 5 feet to 4Y% feet below ground surface.

After a proper amount of time to allow for the curing of the grouting material, back fill the
remaining part of the well with surface soils all the way to the surface.

A record of the plugging of the well is required in accordance with K.A.R. 28-30-7. A plugging record
(form WWC-5P) must be submitted to: KDHE-Bureau of Water-Geology Section, 1000 S.W. Jackson
Street, Suite 420, Topeka, Kansas 66612-1367, within thirty (30) days following the completion of the
above plugging procedures.

If you have any additional questions pertaining to any of the specifics of the procedures, feel free to
contact the department at 785.296.3565. Office hours are between 8:00 a.m. to 5:00 p.m., Monday
through Friday.

5/19/2011
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Plugging of a Dug Well
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Cost-Share Assistance

Contact your county office of the Kansas Conservation Commission, Natural Resources Conservation
Service, and Local Environmental Protection Programs County Sanitarians (LEPP) about possible
financial assistance cost-share funds to assist in abandoned well plugging, and to install replacement
wells.

Helpful Contacts & Websites

Kansas Conservation Commission
(785) 296-3600
http://www.accesskansas.org/kscc/ked.html

Kansas Natural Resources Conservation Service
(785) 823-4500
http://www.ks.nrcs.usda.qgov/AboutNRCS.hmitl

Local Environmental Protection Programs County Sanitarians

http://www.kdheks.qgov/nps/lepp/lepp.html

KDHE District Offices

Southwest Northwest
Allen Guernsey, DEA  Dan Wells, DEA
302 McArtor Rd. 2301 E. 13"

Dodge City, KS 67801
(620) 225-0596

Satellite Office

313 West Oklahoma
Terrace

Ulysses, KS 67880

(620) 356-1075

South Central
Allison Herring, DEA
130 S. Market,

Suite 6050
Wichita, KS 67202
(316) 337-6020

Southeast

David Stutt, DEA
1500 W. 7" st.
Chanute, KS 66720
(620) 431-2390

Hays, KS 67601
(785) 625-5663

North Central
Rick Brunetti, DEA
2501 Market Place,
Suite D & E

Salina, KS 67401
(785) 827-9639

Northeast

Julie Coleman, DEA
800 W. 24™ st.
Lawrence, KS 66046
(785) 842-4600

¢/2010 Shared Files/Waterwell/
PluggingHandDugwellsFactSheet
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Be Red Cross Ready
__Returning Home After a Hurricane or Flood

Returning Home After a Hurricane or Flood

Preparing to return home after
evacuating will keep you safer
while inspecting and cleaning up
the damage to your home. Before
traveling, ensure local officials
have declared that it’s safe to enter
your community and that you have
the supplies you will need. Follow
the suggestions below for
returning to, inspecting and
cleaning your home.

Items to Take When Returning Home:
(1 Government-issued photo ID and proof of address

(1 Important phone numbers

(1 Bottled water and non-perishable foods

[ First aid kit

(1 Cleanser/hand cleaning gel for personal use

(1 Hygiene products and toilet paper
(1 Insect repellent and sunscreen

(1 Long-sleeved shirts, long pants, sturdy waterproof boots and work gloves
(1 Flashlight, portable radio and extra batteries
(d Cameras for photos of damage for insurance claims

Before returning

(7 Find out if it is safe to enter your
community or neighborhood. Follow
the advice of your local authorities.

0 Carry plenty of cash. ATMs may not
work and stores may not be able to
accept credit or debit cards.

0 Bring supplies such as flashlights,
batteries, bottled water and non-
perishable foods in case utilities are
out.

(0 Create back-up communication plans
with family and friends in case you are
unable to call from affected areas.

0 Plan for delays when traveling. Bring
extra food, water, pillows, blankets and
other items that will make the trip
more comfortable. Keep the fuel tank
of your vehicle as full as possible in
case gas stations are crowded, out of
fuel or closed.

3 Carry a map to help you route around
heavy traffic or impassable roads.

0 Find out if local medical facilities are
open and if emergency services are
functioning again. Do NOT call 9-1-1
or the local emergency number to do
this.

1 Understand that recovery takes time.
Focus on the positive and have
patience. Others will have similar
frustrations.

First inspection

(O If possible, leave children and pets with a
relative or friend. If not, keep them
away from hazards and floodwater.

(3 Beware of snakes, insects and other animals
that may be in or around your home.

(3 Before entering your home, look outside for
damaged power lines, gas lines, foundation
cracks and other exterior damage. It may
be too dangerous to enter the home.

1 If you smell natural gas or propane, or
hear a hissing noise, leave immediately
and contact the fire department.

(3 If your home was flooded, assume it is
contaminated with mold. Mold increases
health risks for those with asthma, allergies
or other breathing conditions.

1 Open doors and windows. If the house was
closed more than 48 hours, let it air it out
before staying inside for any length of time.

(3 Turn the main electrical power and water
systems off until you or a professional can
ensure that they are safe. NEVER turn the
power on or off, or use an electrical tool or
appliance while standing in water.

(3 Check the ceiling and floor for signs of
sagging. Water may be trapped in the ceiling
or floors may be unsafe to walk on.

Using Generators Safely

0 When using a portable generator, connect
the equipment you want to power directly to
the outlets on the generator. Do not
connect a portable generator to a home's
electrical system.

(1 If you are considering getting a generator,
get advice from a professional, such as an
electrician. Make sure that the generator
you purchase is rated for the power that you
think you will need.

(7 Wear protective clothing, including
rubber gloves and rubber boots.

Let Your Family Know You’re Safe

If your community has experienced a flood, or any disaster, register on the American Red
Cross Safe and Well Web site available through RedCross.org to let your family and
friends know about your welfare. If you don’t have Internet access, call 1-866-GET-

INFO to register yourself and your family.

Cleaning your home

(3 Be careful when moving furnishings or
debris, because they may be waterlogged
and heavier.

(0 Throw out all food, beverages and medicine
exposed to flood waters and mud, including
canned goods and containers with food or
liquid that have been sealed shut. When in
doubt, throw it out.

(7 Some cleaning solutions can cause toxic
fumes and other hazards if mixed together.
If you smell a strong odor or your eyes
water from the fumes or mixed chemicals,
open a window and get out of your home.

(3 Throw out items that absorb water and
cannot be cleaned or disinfected (mattresses,
carpeting, cosmetics, stuffed animals and
baby toys).

0 Remove all drywall and insulation that has
been in contact with flood waters.

(3 Clean hard surfaces (flooring, countertops
and appliances) thoroughly with hot water
and soap or a detergent.

[ Return to as many personal and family
routines as possible.

Caution: Carbon Monoxide Kills

(0 Never use a generator, grill, camp stove or
other gasoline, propane, natural gas or
charcoal-burning devices inside a home,
garage, basement, crawlspace or any
partially enclosed area. Locate unit away
from doors, windows and vents that could
allow carbon monoxide to come indoors.

(3 The primary hazards to avoid when using
alternate sources for electricity, heating or
cooking are carbon monoxide poisoning,
electric shock and fire.

American
Red Cross

Copyright © 2009 by the American National Red Cross |

For more information on disaster and emergency preparedness, visit RedCross.org.

Stock No. 658571
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Where can | find information on my septic
system?

Please contact your local health department

for additional advice and assistance. For more
information on onsite/decentralized wastewater
systems, call the National Environmental Services
Center at (800) 624-8301 or visit their website at
www.nesc.wvu.edu.

Do | pump my tank during flooded or
saturated drainfield conditions?

No! At best, pumping the tank is only a temporary solution. Under worst conditions, pumping it out could
cause the tank to try to float out of the ground and may damage the inlet and outlet pipes. The best
solution is to plug all drains in the basement and drastically reduce water use in the house.

What if my septic system has been used to dispose wastewater from my business (either a
home-based or small business)?

In addition to raw sewage, small businesses may use their septic system to dispose of wastewater
containing chemicals. If your septic system that receives chemicals backs up into a basement or drain
field take extra precautions to prevent skin, eye and inhalation contact. The proper clean-up depends
of what chemicals are found in the wastewater. Contact your State or EPA for specific clean-up
information.

What do | do with my septic system after the flood?

Once floodwaters have receded, there are several things homeowners should remember:

* Do not drink well water until it is tested. Contact your local health department.

* Do not use the sewage system until water in the soil absorption field is lower than the water
level around the house.

* Have your septic tank professionally inspected and serviced if you suspect damage. Signs of
damage include settling or an inability to accept water. Most septic tanks are not damaged by
flooding since they are below ground and completely covered. However, septic tanks and pump
chambers can fill with silt and debris, and must be professionally cleaned. If the soil absorption
field is clogged with silt, a new system may have to be installed.

* Only trained specialists should clean or repair septic tanks because tanks may contain
dangerous gases. Contact your health department for a list of septic system contractors who work
in your area.

» If sewage has backed up into the basement, clean the area and disinfect the floor. Use a
chlorine solution of a half cup of chlorine bleach to each gallon of water to disinfect the area
thoroughly.





* Pump the septic system as soon as possible after the flood. Be sure to pump both the tank and
lift station. This will remove silt and debris that may have washed into the system. Do not pump
the tank during flooded or saturated drainfield conditions. At best, pumping the tank is only a
temporary solution. Under worst conditions, pumping it out could cause the tank to try to float out
of the ground and may damage the inlet and outlet pipes.

* Do not compact the soil over the soil absorption field by driving or operating equipment in the
area. Saturated soil is especially susceptible to compaction, which can reduce the soil absorption
field’s ability to treat wastewater and lead to system failure.

* Examine all electrical connections for damage before restoring electricity.

» Be sure the septic tank’s manhole cover is secure and that inspection ports have not been
blocked or damaged.

» Check the vegetation over your septic tank and soil absorption field. Repair erosion damage
and sod or reseed areas as necessary to provide turf grass cover.

Remember: Whenever the water table is high or your sewage system is threatened by flooding
there is a risk that sewage will back up into your home. The only way to prevent this backup is
to relieve pressure on the system by using it less.

1. What are some suggestions offered by experts for homeowners with flooded septic systems?

2. Use common sense. If possible, don’t use the system if the soil is saturated and flooded. The
wastewater will not be treated and will become a source of pollution. Conserve water as much as
possible while the system restores itself and the water table fails.

3. Prevent silt from entering septic systems that have pump chambers. When the pump chambers
are flooded, silt has a tendency to settle in the chambers and will clog the drainfield if it is not
removed.

4. Do not open the septic tank for pumping while the soil is still saturated. Mud and silt may enter
the tank and end up in the drainfield. Furthermore, pumping out a tank that is in saturated soil
may cause it to “pop out” of the ground. (Likewise, recently installed systems may “pop out” of the
ground more readily than older systems because the soil has not had enough time to settle and
compact.)

5. Do not dig into the tank or drainfield area while the soil is still wet or flooded. Try to avoid any
work on or around the disposal field with heavy machinery while the soil is still wet. These activities
will ruin the soil conductivity.

6. Flooding of the septic tank will have lifted the floating crust of fats and grease in the septic tank.
Some of this scum may have floated and/or partially plugged the outlet tee. If the septic system
backs up into the house check the tank first for outlet blockage. Clean up any floodwater in the
house without dumping it into the sink or toilet and allow enough time for the water to recede.
Floodwaters from the house that are passed through or pumped through the septic tank will cause
higher flows through the system. This may cause solids to transfer from the septic tank to the
drainfield and will cause clogging.

7. Locate any electrical or mechanical devices the system may have that could be flooded to avoid
contact with them until they are dry and clean.

8. Aerobic plants, upflow filters, trickling filters, and other media filters have a tendency to clog due
to mud and sediment. These systems will need to be washed and raked.

Office Water (4606 M) www.epa.gov/safewater EPA 816-F-05-029 September 2005






FILLABLE WWC-5P FORM

INSTRUCTIONS

The KDHE, Bureau of Water, Geology Section (in conjunction with the Kansas
Geological Survey) have reviewed the WWC-5P form, made revisions, and set-up a PDF
printable version for your use.

If you have Adobe Reader, you will be able to fill in the form and print only. You will
not be able to save your information.

If you have Adobe Professional 8 or higher, you will be able to fill in form, print and save
your information.

The WWC-5P form was set up with limited characters per field so that all information
entered would be seen. To fill boxes, click for checkmark.

After filling out the form, please print 3 copies. YOU WILL NEED TO SUBMIT 1
COPY TO KDHE, keep a copy for your personal files and give one to landowner. Be
sure and sign all the forms. Submit KDHE’s copy to:

Kansas Dept. of Health & Environment
Geology Section

1000 SW Jackson Street, Suite 420
Topeka, KS 66612-1367

If you have any questions or comments regarding this form, please contact KDHE at 785-
296-5524.

Db
Revised 6/20/2013
r/web/waterwell






WATER WELL PLUGGING RECORD  Form WWC-5P KSA 82a-1212  ID NO.

1 LOCATION OF WATER WELL: | Fraction Section Number | Township Number | Range Number
County: Y Ya Ya Ya T S [1E MW
Street/Rural Address of Well Location; if unknown, distance & Global Positioning Systems (GPS) information:
direction from nearest town or intersection: If at owner’s address, Latitude: (in decimal degrees)
check here [ ] Longitude: (in decimal degrees)

Elevation:
Horizontal Datum: [ ] WGS84, [] NADS83, [] NAD27
Collection Method:

2  WATER WELL OWNER: H GPS unit (Make/Model:

RR#, St. Address, Box #: Digital Map/Photo, [_] Topographic Map, [ Land Survey
City, State ZIP Code: Est. Accuracy: ] < 3 m, L] 3-5m, L] 5-15m, IS 15m

3 MARK WELL’S LOCATION 4 DEPTH OF WELL ft.
WITH AN “X” IN SECTION
BOX: N WELL’S STATIC WATER LEVEL ft
| | WELL WAS USED AS:
— NW 1 NE — Domestic Public Water Supply Dewatering
‘ | Irrigation Oil Field Water Supply Monitoring
" | | E Feedlot Domestic (Lawn & Garden) Injection Well
SW Industrial Air Conditioning Other
— -t SE |
‘ | Was a chemical/bacteriological sample submitted to Department? Yes |:| No |:|

S
5 TYPE OF BLANK CASING USED:

Steel :|RMP (SR) E Wrought H Fiberglass |:| Other (Specify below)
PVC :|ABS Asbestos-Cement Concrete Tile

Blank casing diameter in. Was casing pulled? Yes |:| No |:| If yes, how much

Casing height above or below land surface in.

6 GROUT PLUG MATERIAL: D Neat cement D Cement grout D Bentonite D Other

Grout Plug Intervals: From ft. to ft,  From ft. to ft., From ft. to ft.
What is the nearest source of possible contamination:
Septic tank Seepage pit Fuel storage |:| Other (specify below)
Sewer lines Pit privy Fertilizer storage
Watertight sewer lines Sewage lagoon Insecticide storage
Lateral lines Feedyard Abandoned water well ~ Direction from well?
Cess pool Livestock pens Oil well/Gas well How many feet?
FROM TO PLUGGING MATERIALS FROM TO PLUGGING MATERIALS

7 CONTRACTOR’S OR LANDOWNER’S CERTIFICATION: This water well was plugged under my jurisdiction and was

completed on (mo/day/year) and this record is true to the best of my knowledge and belief. Kansas Water
Well Contractor’s License No. . This Water Well Record was completed on (mo/day/year) under the
business name of by (signature)

Send one white copy to Kansas Department of Health & Environment, Geology Section, 1000 SW Jackson Street, Ste. 420, Topeka, KS
66612-1367. Send one copy to WATER WELL OWNER and retain one for your records.
Visit us at http://www.kdheks.gov/waterwell/index.html ~ Telephone 785-296-5524.

KSA82a-1212 Revised 1/20/2015




http://www.kdheks.gov/waterwell/index.html�
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2 ¥\ Elimine los
2 {JImicrobios con cloro

Al regresar a su casa luego de un huracan o inundacion, sepa que
el agua de la inundacion puede contener microhios de las aguas
negras y sustancias daiinas que lo pueden enfermar.

Use cloro para matar los gérmenes en las cosas que estuvieron
en contacto con el agua de la inundacion.

e POngase botas y guantes de goma u otro material no poroso, y gafas protectoras
mientras realiza la limpieza.

e Sihace calor y hay humedad, tome suficientes descansos en un lugar fresco y
beba mucha agua.

e Lave las superficies con agua limpia tibia y jabon para quitar la suciedad y l0s
residuos.

Luego, desinfecte las superficies con cloro de uso domestico
sin aroma:

1. Limpie con una mezcla de 1 taza de cloro diluido en 5 galones de agua. Use
cloro gue no tenga aromas anadidos (como limon).

2. Restriegue las superficies asperas con un cepillo duro.
3. Deje secar al aire.

» Trate de no respirar l0s vapores del producto. Abra las puertas y ventanas para
gue entre aire fresco.

» Sino tiene cloro liquido de uso domeéstico, use agua y jabon.

Nunca mezcle cloro con amoniaco ni con otros limpiadores
domeésticos. Esto puede producir vapores téxicos peligrosos.

Busque atencion médica si presenta signos inmediatos de exposicion al cloro, como
migrafia, vision borrosa o dificultad para respirar.

Para obtener mas informacién sobre como limpiar y

desinfectar su casa después de un desastre natural, visite: U.S. Department of

Health and Human Services

https://www.cdc.gov/healthywater/emergency/cleaning- | * " Centers for Disease
sanitizing/household-cleaning-sanitizing-es.htmi "o e




https://www.cdc.gov/healthywater/emergency/cleaning-sanitizing/household-cleaning-sanitizing-es.html

https://www.cdc.gov/healthywater/emergency/cleaning-sanitizing/household-cleaning-sanitizing-es.html
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Kill Germs
With Bleach

When returning to your home after a hurricane or flood, be
aware that flood water may contain germs from sewage and
other germs that can make you sick.

Use bleach to kill germs on things touched by flood water.

Wear rubber or non-porous boots, gloves, and goggles to protect yourself
while cleaning.

If the weather is hot and humid, take plenty of breaks in a cooler place and
drink lots of water.

Wash surfaces with soap and warm, clean water to remove dirt and debris.
Do not drink water used for sanitizing.

Next, sanitize surfaces with unscented household bleach:

1. Clean with a mix of 1 cup of bleach in 5 gallons of water.
Use bleach that does not have an added scent (like lemon)

2. Scrub rough surfaces with a stiff brush
3. Airdry

» Try not to breathe in product fumes. Open windows and doors
to allow fresh air to enter.

» If you don't have household liquid bleach, use soap and water.

Never mix bleach with ammonia or other cleaners.

This can produce dangerous, toxic fumes. Seek medical care if you experience
immediate signs and symptoms of chlorine exposure, such as migraine, blurred vision,
or difficulty breathing.

For more information on cleaning and sanitizing your U.S. Department of
house after a natural disaster, visit: | Health and Human Services

Centers for Disease
Control and Prevention







Get Rid of Mold

After a flood, mold will grow in your house. It can make
you sick. You will need to clean your house.

Take things that were wet for 2 or more days
- ™\ outside.

Things that stayed wet for 2 days have mold
growing on them even if you can'’t see it.

Take out stuff made of cloth, unless you can
wash them in hot water. Also take out stuff
that can’t be cleaned easily (like leather, paper,
wood, and carpet).

Use bleach to clean mold off hard things (like
floors, stoves, sinks, certain toys, countertops,
flatware, plates, and tools).

Follow these steps:

®m Never mix bleach with ammonia or other
cleaners.

m Wear rubber boots, rubber gloves, goggles,
and N-95 mask.

® Open windows and doors to get fresh air
when you use bleach.

® Mix no more than 1 cup of bleach in 1
\_ v, gallon of water.

m Wash the item with the bleach and water
mixture.

m [f the surface of the item is rough, scrub the
surface with a stiff brush.

® Rinse the item with clean water.
®m Dry the item or leave it out to dry.

Recommendations from the Centers for Disease Control and Prevention
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Plugging Cisterns, Cesspools,
Septic Tanks, and Other Holes

any rural homesites, farmsteads, and older
M homes have used underground holes to stor

water (cisterns) or dispose of waste (cess-
pools, septic tanks, and seepage pits). These holes are
safety hazards for people and animals and potential route
for possible groundwater contamination. When these fea-
tures are no longer used and there is no specific plan for
future use or they are not suitable for future use, they
should be properly plugged to eliminate the hazard.

It is the responsibility of the landowner to provide

safety and protection of groundwater through plugging of

letin presents the best procedures to eliminate these hole

Origin of cisterns, cesspools and other holes

Historically, homes located where groundwater was
not readily available depended heavily on roof runoff col-
lection and cistern storage for household water. Many cis
terns are unused today because homesites are now servi
by other water supplies. The cistern may pose environme
tal and safety hazards in much the same manner as an a
doned well.

This open cesspool isa senous potential safety hazard.

to a shallow dug well lined with bricks or stone. It was

s depth was less than that of groundwater, thus the name
“dry” well.

ter contamination and a definite safety hazard.
In the past, Kansas law permitted seepage pits foll
ing the septic tank for wastewater disposal. These wer

S. ing to state guidelines for size and depth. Construction
seepage pits has been illegal since May 1996, and exi
pits must be properly disposed of whenever they are n
used or not working.

. Plugging highly recommended

ed It is strongly recommended that unused cisterns, ce
N-pools, septic tanks, pits, or other holes in the ground be

not as deep, these excavations create the same environ
tal concerns as dug wells. They should be properly elim
nated of by plugging or filling following recommended

procedures and approved materials. The Uniform Plumk
Code, Sec. 722, states tleaery cesspool, septic tank, an

have the contents and top removed, and then be filled W

When abandoned in conjunction with connecting to a pu
lic sewer, filling shall occur within 30 dayBroper closure
eliminates the following situations:

« possible future problems with structural integrity for a
construction on top of or adjacent to the structure
 a possible pathway of groundwater contamination
« liability exposure for safety or groundwater contaming
tion from unplugged holes
By following the well-plugging procedure these con-
cerns will be satisfied with permanent disposal of the un
used or abandoned structure. Though this plugging

Although now illegal, wastewater has often been dis
e posed of in a cesspool or dry well. Construction was sin

often 6 to 10 feet in diameter and 15 to 20 feet deep. Th

Cesspools are a serious potential source of groundy

holes in the ground filled with stone or other inert matet
cisterns, cesspools, septic tanks, and other holes. This byl- rial such as broken brick. They were constructed accof

seepage pit that has been abandoned or is not used shall

earth, sand, gravel, concrete or other approved material.
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pagiven the same consideration as abandoned wells. Althmugh
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« safety hazard from possible collapse of the top or opening
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Water

Figure 1. Plugging diagram for cistern, cesspool or septic

6—24" of sodium bentonite clay or
other plug material

Rock or brick lining

Compacted subsoil fill

Water Removed

Lining mixed with subsoil fill

tank.

procedure is a permanent solution, there may be special
cases where a less permanent solution may be approprig
for a cistern as discussed later in the section on filling ing
tive cisterns.

The procedures discussed in this bulletin apply only 1o
holes located at single-family residences and used only for
storage or disposal of water or wastewater. Any tank or
cavity used for storage of petroleum products or other
chemicals requires Kansas Department of Health and En
ronment (KDHE) contact and procedures. Other KDHE
programs such as the underground injection control (UIC
program could require other procedures. Closure of a ce
pool, seepage pit, septic tank, or other hole that has re-
ceived sewage, may be subject to city or county code
through local health, environmental, or other agencies.
Check with local agencies to determine if they have rules
or assistance programs.

C_
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Procedure for plugging holes

The plugging procedure described here follows the
well-plugging rules established by KDHE for dug wells an
is illustrated in Figure 1. This procedure is recommended
for plugging non-well holes deeper than 10 feet. Plugging
cistern, cesspool, septic tank, or other non-well hole is nd
addressed in Kansas law or regulations, thus no plugging
report is required. The plugging procedure described in tf
bulletin would be most suited for deep (greater than 10
feet) and small-diameter (less than 8 feet) holes.

However, if the structure intercepts groundwater, re-
gardless of how it was used, it is a well, and all require-
ments used for well plugging must be met including filing
the WWC-5 or WWC-5P report with KDHE. These forms
can be obtained by contacting the KDHE at (785) 296-554;

d

a
t

nis

o

Step 1: Remove water and organic debri2ump any

ite water, semisolid, or solid organic material from the cistet
cesspool, septic tank, or other hole. Organic solids, semi-

solids, or liquid material should be disposed of in a perm
ted wastewater-treatment facility or properly land applieg
according to current regulations. Pumping should be don
by a licensed septage hauler unless the property owner
the proper equipment and does the work.
Note: Is the hole acting as a wellSometimes cis-

terns, cesspools, septic tanks, or other holes might conta
water either seasonally or continually. If water returns

after being pumped, it is a well and should be plugged a$

well following procedures outlined in Extension bulletin
MF-935, Plugging Abandoned Wellayailable at County
Extension offices.

Step 2: Clear debris.Remove all hardware and for-
eign material or debris from the hole and remove debris
from around the site. Remove any buried non-masonry @
stone device, such as a car or truck body, used as the w
of the seepage pit.

Seepage pits or other filled holes constructed followi
old Kansas rules have their interior filled with chunks of
masonry, stone, or other inert nondegrading material.

It is not practical to remove this fill material, so it should
remain in place. As stated earlier, car bodies or other cal
devices or structures used for seepage pits must be re-
moved. They should have all piping entering or exiting th
hole removed or plugged.

Step 3: Puncture the floor.It is important that water
not accumulate inside a cistern or other structure to form
perched water table. Removing the floor is preferred, bulf
drilling or breaking the floor is usually adequate to allow
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drainage and prevent any accumulation of water after pl






ging or filling. Floors should not be present in cesspools,
seepage pits, or most other holes. Table 1

Step 4: Plug/fill the structure. Plug the cistern, cess- Volume per Foot of Depth for Round Holes
pool, or septic tank with local low-organic-matter subsaoil Diameter of Openin $toot of fill
(usually natural clay) material. Be sure this material con- P 9
tains no other potential contaminants and is moist enough 3ft. 7.1
to compact easily. The clay should be placed in layers of 4 ft. 13
6 inches to a foot (no more than 2 feet) and compacted tg 5 ft. 20
prevent settling. Some form of mechanical compacting 6 ft. 28
should be used. Stop when the fill is within 5 feet of the 7t 38
surface. 8t 50

The lining of the cesspool or cistern can be used as par :
of the fill. In some cases, however, there may not be 9 ft. 64
enough volume to dispose of the lining in the hole. In this 10 ft. 79
case, the excess lining should be removed. Generally, a 11 ft. 95
rock or brick wall and mortar lining can be pried loose with 12 ft. 113
large pry bars. However, a backhoe or front-end loader may 13 ft 133
be desirable for large structures. When using heavy equip- :
ment, the surface soil around the hole should be scraped 141t 154 i
away to expose the subsoil layer. As the rock walls are 27 fe = 1 yard 1 50-Ib. bag of bentonite = 0.7 f
added to the fill, be certain to add sufficient fill material to

eliminate any voids around the rocks.

Step 5: Place grout plugLevel the lining at the de-
sired depth, which usually is 5 feet below the surface, and Step 6: Restore surface gradeifter placement of the
complete the subsoil fill up to this same level. The structuyre grout seal, fill the remainder of the hole with soil. The tog
is now ready for the plug of approved grout material which foot or so should be topsoil. Mound the fill at least 10
should be 6 to 24 inches thick. Sodium bentonite clay is inches above the surrounding surface to allow for settling
recommended. and to prevent surface water ponding.

Because of bentonite’s expansive and pliable nature,|it
will conform to the uneven edges and expand to fill voids| Temporary fill for inactive cisterns

If any settlement should occur, the bentonite plug will not Using a filling procedure described as follows is not

glrﬁgkn?a:tgisael Ir,lf?:gerrl‘:\}(/e2fp?usge§1lll,|(s:tetr>gerrr]1tuilr?(t)hlii I?(?r z%%m Je%uitqble for a cesspool, septic ta_nk, or for other holes that
should be reihforced to have enough strength to prevent rece!ved sewage. Use the pluggmg procedure presenteq
cracking and collapse previously for permanent Q|sposal_l .of these holes._

X In cases where specific conditions occur, a cistern can

A low water to cement ratio (max 0.5) with an ultimate : : : ;
. be safely filled and still comply with safety and potential
design strength of at least 3,500 pounds of strength should groundwater contamination concerns. The owner must

bﬁotisergu;rhﬁjfollﬁc\;\gggdrsean example of a cistern or cess understand that filling is a temporary fix, and construction
poolg plug p ) should never occur over a filled cistern. Furthermore, con-

Example: A 6-foot inside diameter lined hole is filled struction also is discouraged adjacent to a filled cistern. The
and ready for the plug material. How many bags of only situation where filling may be suitable is when all of
bentonite are needed? the following conditions are satisfied. The filling procedure

assumes the top of the cistern will remain intact rather than
being completely removed.
« At least 4 feet of medium-or fine-texture soil (silts and
clays) separate the bottom of the cistern from ground-
water or permeable material such as sand, gravel, or
fractured rock.
The cistern sides and top are leakproof (no cracks or
joints) and structurally sound. Generally, the cistern
must be of high-quality reinforced concrete to meet this
requirement. A good test for structural quality is to re-
move the cover and hit the riser hard with a heavy haim-
mer (6 pounds or more). If no cracks or breakage occr,
it passes the test.
The grout seal can become very expensive for large dian The cistern has not received any waste material in either
eters. Since this is recommended rather than required, a solid or liquid form.
substitute for an approved grout would be any natural high- « No future construction will ever be done near or over the
clay-content, low-organic-matter, and low permeability cistern.
subsoil. A natural clay plug should be at least 2 feet thick
It should be thoroughly wet and compacted as placed.

Since bentonite will expand, the minimum 6-inch thick
plug will be used. Remember, the plug should extend
beyond the lining of the original hole diameter. For this
example, assume the brick lining is 4 inches thick and
has an equal width of loose fill outside the brick lining.
The plug needs to extend beyond into undisturbed soil,
therefore, an 8-foot diameter plug will be placed. From
Table 1, an 8-foot diameter hole requires 50 cubic feet
of fill per foot of depth. Since only a 6-inch plug is
required, only 25 cubic feet of material is needed.
Dividing 25 cubic feet by 0.7 cubic feet/50-pound bag
determines that 36 bags of bentonite are needed.






If all of these conditions are satisfied, the cistern may be
filled following this procedure. However, the owner must
understand that this is not a permanent solution, and the
proper plugging procedure may be required in the future
a structure is to be built or the cistern structure becomes
leaky.

Step 1. Remove water and sedimenfll water, sedi-
ment, and other debris must be removed from the cistern
before beginning. Because roof runoff contains some sedi
ment, it is not unusual for considerable sediment to have
accumulated in the cistern bottom. Pump out water and
semi solids and dig out solid material from the cistern.

Note. Is the cistern a wellaf water seeps in after
emptying the cistern, it is acting as a well and well-plug-
ging procedures must be followed as specified previously.
Follow procedures outlined in Extension Bulletin MF-935
Plugging Abandoned Wells

Step 2. Clear debrisRemove all piping, hardware andg
nonmasonry or stone materials from inside and around th
site.

Step 3. Puncturing the bottom.The cistern must not
hold water, so the bottom must be removed, broken, drill
or otherwise made to leak so any water that may seep frg
the surface into the cistern can get away and not accumd
late inside.

Step 4. Plugging openingsAny pipes into the cistern
must be removed or cut off at the inside surface. These
holes and all other openings must be carefully cleaned a
plugged with high quality cement to make a permanent
plug. Disconnect and plug all underground inlet pipes at the
source if it is not practical to remove the pipe. When fin-
ished the top and any top or side penetrations should not
allow any water to enter the cistern. This may require a n
cover or caulking the cover in place.

Step 5. Filling the cistern.Sand, gravel, or other
clean, inert, granular material may be used. This materia
must be carefully placed in far corners before finally filling
near the opening. The whole interior must be filled and
compacted so it will not settle and leave voids. Consider-
able efforts will be required to fill all spaces in corners, ar
sand will require compacting to prevent settling.

Step 6. Replace the top coveilhe inert fill material
will prevent any safety hazard from possible collapse of t
top. If the top should crack, deteriorate, or otherwise be-
come leaky, repairs must be made to keep water out, or the
permanent plugging previously described must be done.
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Shallow Cistern Removal

Many cisterns are shallow (no more than a few feet
deep), and may be partially above ground. The best coufse
of action for disposal of these cisterns is complete removal.
This is especially true if the side walls are brick or concrete
block laid with mortar. Removal is a permanent solution
that may not involve much more effort than the less-pern
nent solution of filling the structure in place. Once remove
the hole should be filled in shallow layers with local subso
and thoroughly compacted. If the hole is less than 5 feet d
and the bottom does not contact fractured rock or coarse
material, it is not necessary to place a grout plug.
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Summary

Abandoned cisterns, cesspools, seepage pits, septid
tanks or other holes are a potential safety hazard to peo
animals and structures. They also are possible sources (
direct contamination of valuable groundwater. To eliming
safety and environmental hazards and minimize liability
exposure, they should always be properly plugged as a
preventive action.

Other information sources include KDHE (785-296-
5545) or local offices such as the Nonpoint Source progf
through the county conservation district office, local heal
or environmental office and county extension office.
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tmnane MOHO

Péngase equipo de proteccion personal (guantes,
mascarilla, gafas) para protegerse los ojos, la nariz, la
boca y la piel.

m
a2 I Todo lo que se haya mojado con agua de inundacién y no se
iSaquelo! pueda limpiar y secar por completo en un plazo de 24 a 48 horas
debe sacarse afuera. Saque fotos de los articulos desechados
para presentarlas con los reclamos al seguro.

Abra todas las puertas y ventanas cuando esté
trabajando, y cuando salga, deje abiertas todas las que
pueda, siempre que sea seguro.

Cuando sea seguro usar la electricidad, utilice
ventiladores y deshumidificadores para eliminar la
humedad.

No mezcle los Si usa productos de limpieza, no los mezcle. NO mezcle
productos de cloro y amoniaco porque puede crear vapores toxicos.
limpieza

Lave con agua y detergente. Quite todo el moho que

4 Restriegue pueda ver. Seque de inmediato.
o las superficies

Arregle por completo el problema con el agua y elimine

[ J E - Z
. Nolo cubra, pintura o masilla sobre el moho no prevendra que crezca.

todo el moho antes de pintar o colocar masilla. Aplicar
@ eliminelo

Seque su casa y todo lo que haya
posible, dentro de las 24 a 48 horz

https://www.cdc.gov/es/disasters/mold/index.html
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Protect
Yourself

Put on personal protective equipment (gloves, mask,
goggles) to protect your eyes, nose, mouth, and skin.

Take it out! Anything that was wet with flood water and can’t be
cleaned and dried completely within 24 to 48 hours should be
taken outside. Take photos of discarded items for filing
insurance claims.

Open all doors and windows when you are working, and
leave as many open as you safely can when you leave.

When electricity is safe to use, use fans and dehumidifiers
to remove moisture.

If you use cleaning products, do not mix cleaning

Don’t mix products together. DO NOT mix bleach and ammonia
cleaners because it can create toxic vapors.

Clean with water and a detergent. Remove all mold you

scrub can see. Dry right away.
surfaces

Painting or caulking over mold will not prevent mold from
growing. Fix the water problem completely and clean up
Don’t cover all the mold before you paint or caulk.

it, remove it

Dry your home and everything i
possible — within 24 to 48 hours
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About This Book

This information is published by the Federal Emergency Management
Agency (FEMA) and the American Red Cross to help flooded property
owners. It is designed to be easily copied. Permission to reproduce all or
any section of this material is hereby granted and encouraged.

Copies of this book are available from your local Red Cross chapter or
by writing:

FEMA
P O. Box 2012
Jessup, MD 20794-2012





Following A Flood

This book gives step-by-step
advice you can use to clean up,
rebuild, and get help after a flood.
Before you start, read the safety
precautions at the top of this doc-
ument and review the nine steps
that are summarized on the con-
tents pages.

Your home and its contents
may look beyond hope, but many
of your belongings can be
restored. If you do things right,
your flooded home can be cleaned
up, dried out, rebuilt, and reoccu-
pied sooner than you think.
While you are doing the job
ahead, you should remember these
three important points:

1. Play it safe. The dangers are
not over when the water goes
down. Read the safety precau-
tions at the top of this docu-
ment. Your home’s foundation
may have been weakened, the
electrical system may have
shorted out, and floodwaters
may have left behind things
that could make you sick.
Many flooded items, such as
wallboard and mattresses, will
hold mud and contamination
forever. When in doubt, throw
it out. Don’t risk injury or
infection.

2. Ask for help. Many people
can do a lot of the clean up and
repairs discussed in this book.
But if you have technical ques-
tions or do not feel comfortable
doing something, get profes-
sional help. If there is a federal
disaster declaration, a telephone
“hotline” will often be publi-
cized to provide information
about public, private, and vol-
untary agency programs to help
you recover from the flood.
Government disaster programs
are there to help you, the tax-
payer. You're paying for them;
check them out.

3. Floodproof. It is very likely
that your home will be flooded
again someday. Floodproofing
means using materials and prac-
tices that will prevent or mini-
mize flood damage in the
future. Many floodproofing
techniques are inexpensive or
can be easily incorporated into
your rebuilding program. You
can save a lot of money by
floodproofing as you repair and
rebuild. See Step 8. You should
also prepare for the next flood
by buying flood insurance and
writing a flood response plan.

Repairing Your Flooded Home
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STEP

Take Care of Yourself First

You and your family have been
through a disaster. Your life

has been turned upside down, and
it will take time for things to
return to normal. Take a few
minutes to review the safety and
health precautions listed at the top
of this document. Also, you should
watch out for symptoms of anxiety,
stress, and fatigue.

With all the cleanup and repair
jobs awaiting you, it may seem
odd to spend the first chapter of a
flood recovery book talking about
emotional issues. But a disaster
can do damage beyond the obvi-
ous destruction and debris you see
everywhere. You should recognize
that the flood can take its toll on
you as well as your property. This
first section is designed to remind
you that you need to look after
yourself and your family as you
focus on the obvious tasks of
cleanup and recovery. Your hid-
den enemy is stress. Watch for it.

Care for Yourself

Your body reacts to stress in many
ways. You may expect to experi-
ence one or more of the warning
signs as you deal with the flooding
and recovery. Your body is just
reminding you that times are
difficult. Reactions to stress are
common and usually temporary.
Need some relief? Here are some
steps you can take to relieve your
tensions.

Keep the family together
Even in bad times, togetherness
provides mutual support for all
members.

Discuss your problems. Talk
to family and friends. Share your
anxieties. Let others talk to you to
help release tension. Crying is a
natural response to a disaster. It’s
also a great way to release pent-up
emotions.

Rest often and eat well. You
are more likely to suffer from
stress and health problems when
you are weak. Being active helps,
but don't overdo it. Your body
must have proper rest and nour-
ishment for you to keep going.

Set a manageable schedule.
You have a million things to do,
but you can’t do everything at
once. Make a list and do jobs one
at a time. Establish a schedule to
clean up and rebuild. Following
the steps in this booklet will help
you. Try to return to your pre-
flood routines as quickly as possi-
ble. Routines give you something
predictable to depend upon.

Watch for signs of stress. You
have just been through a disaster
and the recovery period can be
long, hard, and chaotic. Don't be
surprised if you experience tension
or see signs of stress in family
members. Often other people will
notice problems more readily than
you do. Listen to them.

Seek help. If you cannot shake
feelings of despair or other telltale
signs of stress, get professional
help. Special outreach programs
and crisis counseling are often set
up following a disaster because so
many people need help to cope
with their situation. Contact the
Red Cross for programs available
in your area.

Take Care of Yourself First o

Warning Signs of Stress

e Short tempers, frequent
arguments

e Greater consumption of alcohol
* Smoking more than usual

* Getting upset over minor
irritations

* Difficulty sleeping, bad dreams
* Aches, pains, stomach problems
* Apathy, loss of concentration

* Depression
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Take Care of Yourself First

Helping Children

¢ Keep the family together
* Listen to them

* Explain what happened
* Reassure them

* Be understanding

* Take care of yourself

Floodproof as you rebuild.
People who are prepared ahead of
time are better able to deal with
disasters. Getting ready for the
next flood can give you a sense of
control over the future. Besides,
floodproofing will be a definite

improvement to your property.

Care for your children.
Watch your children closely. You
can expect to see them display fear
or symptoms of stress.

Fear is a normal reaction to any
danger that threatens a person’s
well-being. Because their daily
routine has been interrupted, chil-
dren may experience considerable
anxiety and fear. Those feelings
are real and natural. You can help
your children deal with the
disaster by keeping in mind the
following points.

Try to keep the family
together. Make an effort to
establish normal family routines.
Include children in cleanup
activities. Children need and
want to be important parts of the
family.

Listen to what children say.
Encourage them to talk or
otherwise express their feelings.
Teenagers may need to talk with
other teenagers.

Explain the disaster factually.
Children have vivid imaginations
and what they don’t understand
can make them fearful. Knowing
the facts can help children deal
better with the disaster.

Reassure children. Show them
through words and actions that
life will return to normal .
Touching and holding are impor-
tant. Hugs help. Try to find or

replace pets or favorite toys.

Be understanding. Avoid
scolding children for things that
might be flood-related, such as
bed wetting, thumb sucking, or
clinging to you. Remember,
they are also going through a
rough time.

Take care of yourself. Your
children reflect your fears and
worries. If you take care of your-
self, you will be better able to help
your children cope.

Stay healthy

Infants, pregnant women, and
people with health problems
should avoid the flooded area
until cleanup is complete. Small
children tend to put things in
their mouths. Pregnant women
need to be cautious to avoid
injury and exposure to disease.
People with health problems are
more likely to get sick or be
injured.

The Red Cross can help you
replace medicine or lost prescrip-
tions after a disaster.

Your body is used to being
clean. When you work in an area
that has been flooded, you will be
exposed to dangerous chemicals
and germs that you are not used
to and can make you very sick.

Wash your hands with soap
and water, thoroughly and
often. This is especially impor-
tant before handling food, eating,
or smoking. If possible, use an
antibacterial soap on your hands.
Avoid biting your nails.

Confirm that the water is
clean and safe. Don’t drink it or
wash dishes until youre sure.

(See Step 5).
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Disinfect dishes and all items
that floodwaters touched.
Instructions for cleaning and
disinfecting appliances and house-
hold items are covered in Step 6.

Don’t hurt yourself. Items are
much heavier when wet. Don’t
try to move large objects by
yourself. Unfortunately, injuries,
especially back injuries, are a
common side effect of cleaning
up after a flood.

Watch out for fatigue. When
your body is tired, you are more
prone to accidents. Set a realistic
schedule for the work you will do
each day.

Be Safe Around Poisons.
Many of the products you will use
to clean, disinfect, and repair your
home are poisons. Read and
follow label instructions. And

keep all chemical products out of
the reach of children. Have the
number for your local Poison
Control Center posted by your
telephone and call right away if
anyone is poisoned.

Report health hazards. Tell
the Health Department about
animal carcasses, rats, dangerous
chemicals, and similar hazards on
your property.

Be patient. Above all, try to be
patient with your family, your
neighbors, the local, state, and
federal authorities, and volunteer
agency personnel. Remember
that many others are in the same
situation you are in, and it may
take time for everyone to get
service. You may have to wait
your turn.

Take Care of Yourself First o

Staying Healthy

e Wash up frequently

e Make sure the water is safe
¢ Disinfect everything

* Don't overdo it

* Report health hazards
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Give Your Home First Aid

A Note About Portable
Generators

Portable generators can be a big
help if you are without power.
But remember:

* Connect appliances one at a time
to the generator. Never hook a
generator directly to your house-
hold wiring yourself. Only a
qualified electrician can do this.

¢ Use generators outdoors only.
They give off carbon monoxide
fumes.

* Avoid using extension cords with
generators. If you must use
them, check them often to make
sure they have not become hot.

STEP

Give Your Home First Aid

[t is dangerous to go back into
your home because the flood may
have caused structural, electrical,
and other hazards. After you have
made things safe, take steps to pro-
tect your home and contents from
further damage.

Most of the information in this
section assumes that the person
doing the work has experience in
construction and electrical repair.
If you do not have experience in
construction and electrical repair,
do not try to do this work yourself.
Hire a qualified contractor or an
electrician. It is still a good idea to
read the information in this book
so you will have a better under-
standing of the jobs ahead, no
matter who does them.

Even if you have some experi-
ence with construction and electri-
cal work, do not attempr any job if
you feel uncertain about the right
thing to do or you wonder if the job
is beyond your skill or physical
strength. Read the instructions in
this book all the way through
before you start. Gather your
tools and supplies, and make sure
you have enough help.

There is plenty of work to go
around after a flood. Do only
those jobs you can do well and
without injuring yourself. If you
cannot afford to get professional
help, check with your Red Cross
chapter, your local emergency
management agency, or your
building department to see if there
are any volunteer programs avail-
able to you.

This section is designed for
those who have experience in
construction and electrical repair.
If you are uncertain about these
steps, contact a professional such
as a licensed home repair contrac-
tor or an electrician.

Make Sure It Is Safe fo
Go Back

Some floods have more than one
crest or peak. Even though the
water looks like it’s going down, it
may rise again and trap you.
Stay tuned to your radio or TV to
find out if and when you can go
back home. If you are not sure
whether you can return, contact
your local emergency manager.
Read the safety precautions at
the top of this document. Each
year about 150 people die because
of floods. Many of those fatalities
are due to electrocution or other
accidents that occur after the
floodwaters have gone down.
Have someone with you ask you
check your home and do repairs.
Dress for the task—wear sturdy
shoes and gloves.

Things You will Need When It Is
Safe to Return Home

Flashlight

[J First aid kit

[J Battery-operated radio

[J Waterproof boots or waders

[J Safety clothing, such as a hard
hat and gloves

[J Boots or shoes with hard soles

00 Dust mask
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[J Camera or video camera to
record damage

[J Tools: crowbar, hammer, saw,
pliers, crescent wrench, screw
drivers, etc.

U Drinking water
[ Trash bags

0 A wooden stick for turning
things over, scaring away snakes
and small animals, and moving
electrical wires

U Cleaning supplies

Note: do not use candles before,
during, or after a flood. Candles

can easily tip over or invite child

fire-play

Check Your Home Before
You Go In

If there is standing water next to
the outside walls of your home,
don’t go in. You won't be able to
tell if the building is safe or struc-
turally sound. Before you go in,
walk carefully around the outside
of your home and check for loose
power lines and gas leaks. You
will know there is leaking gas by
the putrid, distinct odor that is
added to gas to let people know
gas is leaking. If you find downed
lines or leaks, call your utility
company.

Check the foundation for
cracks or other damage. Examine
porch roofs and overhangs to be
sure they still have all their sup-
ports. Look for gaps between the
steps and the home. If you see
obvious damage, have a building
inspector check the home before
you go in. Some communities
require official inspections for all
buildings after a flood.

If any supports or portions of
the foundation wall are missing or

the ground has washed away, the
floor is not safe. If you have any
doubts about safety, contact a con-
tractor before going in. Proceed

very carefully.

Turn off the electricity
Electricity and water don’t mix.
Turn the power off at your home!
Even if the power company has
turned off electricity to the area,
you must still make certain your
home’s power supply is discon-
nected. You don’t want the power
company to turn it on without
warning while youre working
on it.

The electricity must be turned
off at the main breaker box or fuse
box. Your utility company may
have removed your electric meter.
This does not always turn off the

ower.

If you have to step in water to
get to your electric box, call an
electrician. Simply removing the
electric meter does not always turn
off the power. If you can get to
your electric box without going
through or standing in water, you
can turn off the power yourself.
(See box).

Remember that if the electrical
or gas controls are inside the
home, do not turn them off until
you can safely enter your home.

Turn off the gas

Gas appliances and pipes may
have moved or broken during the
flood, creating a gas leak. If you
suspect a leak or smell gas, leave
your home immediately and call
the gas company from a neighbor’s
home. Leave the door open and,
if the gas meter is outside, turn off
the gas.

Give Your Home First Aid

How fo Turn Off the Power

circuit fuse

Fuse Boxes

1. Stand on a dry spot.

2. If your box has a handle on the
side, use a dry wooden stick or
pole to pull the handle to OFF.

3. Use the stick to open the door.

4. Carefully pull out the main
fuses. Use a dry wooden stick.

5. Unscrew and remove each
circuit fuse

circvit breaker

Breaker Boxes
1. Stand on a dry spot.

2. Use a dry wooden stick or pole
to open the door.

3. Use the stick to push the main
breaker switch to OFF.

4. Use the stick to turn each circuit
breaker to OFF

10
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Give Your Home First Aid

Safety Checklist

* Wait for the water to go down
* Report downed power lines

* Report gas leaks

* Check for structural damage

* Turn off electricity

* Turn off gas or fuel

11

If your have gas appliances that
were flooded, you will need to
clean the mud out of the pilot and
the burners. But first, you must
turn off the gas.

There is a valve next to the gas
meter. If the valve handle is paral-
lel to the pipe, the gas is on. You
may need a pair of pliers or a
wrench to turn the valve. Turn it
90 degrees (a quarter turn) so the
handle is perpendicular to the pipe
to shut the gas off.

Some gas meter valves will have
a hole in the handle. this hole
lines up with a hole in the valve
body when the gas is shut off.
(The gas company uses the hole is
used by the gas company to lock
or seal the valve closed when the
building is vacant.) When the
holes are lined up, you know that
the gas supply has been shut off.

To be sure the gas is off, write
down the numbers on all the dials
in the meter. Check the dials at
least five minutes later. If the
numbers have changed, the valve
is not closed. Gas is still flowing.
Telephone your utility company

for help and keep clear of the area
until the gas has stopped flowing,.
If you have a fuel oil or propane
tank, it may have floated and
broken the connecting pipes.
Even an underground tank can
float. Turn off the fuel valve at the
tank and follow the instructions in
Step 5 before you turn the fuel
back on.

Go Inside carefully

If the door sticks and has to be

forced open, it is probably

swollen. If it only sticks at the
bottom, it can be forced open.

If it sticks at the top, your ceiling

may be ready to fall. You can

force the door open but wait
outside the doorway for a minute
where you will be protected if
something falls.

If the door won't open easily, it
may be easier for you to enter
your home through a window.
Look carefully at the ceiling before
you go in to be sure it is not ready
to fall.

Do not smoke or use candles,
gas lanterns, or other open flames
in your home. Air out your home
completely—there may be explo-
sive gas.

Check the ceiling for signs of
sagging. If there was a lot of
wind and rain or if the flood was
very deep, your ceiling may be
holding water. Wet plaster or
wallboard is very heavy and
dangerous if it falls. If the ceiling
is sagging, do the following before
you go in:

1. Make a poker by attaching a
nail or other pointed object to
the end of a long stick. (You
might hammer a finish nail into
the end of a broomstick.)
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2. Stand away from, not under,
the sag. (Under a doorway is
safest.) Poke a hole in the
ceiling at the edge of the sag so
any trapped water can begin to
drain. Do not start at the
center of the sag because the
ceiling may collapse suddenly.

=
-

3. After the water drains, poke
another hole, lower down the
sag. Keep poking holes as you
move to the lowest point.

4. Tear down the sagging ceiling
using extreme caution—it’s very
heavy. You'll have to replace it
anyway.

5. Repeat this procedure for any
room that has sagging ceilings.

Step carefully. Water and mud
make a floor very slippery. Also
watch for snakes, other animals,
loose flooring, holes, and nails.

Check for cabinets and other
tall pieces of furniture that might
be ready to fall over. Remove
mirrors and heavy pictures from
walls. They will not stay up if the
wallboard is wet.

Give Your Home First Aid

Rescve the Most
Valvable Items

Find and protect the “irreplace-
able” valuables such as money,
jewelry, insurance papers, pho-
tographs, and family heirlooms.
Wash the mud off before the items
can dry. Put articles in a safe place
such as a dry second story or a
plastic bag, or take them to a
friend’s home.

Photographs, books, and other
articles that are easily damaged
when wet can be frozen and
cleaned later when you have more
time. Wash the mud off. Store the
articles in plastic bags and take
them to a friend who has electrici-
ty. Put them in a frost-free freezer
to protect them from mildew and
further damage until you have
time to thaw and clean them.

A photographer or camera shop
can professionally clean wet
photographs.

Resist the urge to stop and clean
everything you pick up. You need
to get to work on protecting your
home, assessing all the damages,
and planning your recovery so you
can save and restore as much as
possible. You can clean up your
belongings affer you have done the
more important things listed here.

Profect Your Home From
Further Damage

You need to make sure that there
will be no more damage from
rain, wind, or animals. Your flood
insurance policy may cover some
of the cost of protecting your
home from further damage or
moving the contents to a safe
place. (Read your policy and ask
your agent what expenses are cov-
ered by your policy.)
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Get fresh air moving through
your home. Open windows and
doors if weather permits. This
will reduce the moisture and get
rid of any gas in the home. Do
not try to force open a swollen
window. Instead of breaking glass,
remove the molding and take the
window sash out of its frame.

Patch holes. Cover holes in
the roof, walls, or windows with
boards, tarps, or plastic sheeting.
Plastic sheets or trash bags should
be nailed down with wood strips
or taped with duct tape to keep
them from ripping loose. It may
not look pretty, but you need to
do this so rain won't cause any
more water damage.

Repair sagging floors or roof
sections. Use 4 x 4’s or other
heavy lumber to brace weak areas.
If you're uncertain how to shore
up floor or ceiling joists, call a
contractor.

Remove debris. Tree limbs or
other trash that may have landed
on or floated into the home
should be cleared away.

Check for broken or leaking
water pipes. If you find any, cut
off the water supply by turning off
the valve at your water meter. If
you can’t find it, call the water
company for help. Also check
floor drains—they may be clogged
with debris.

If the water pipes are not leak-
ing, you can use your tap water
for hosing and cleaning. But do
not drink or cook with tap water
until it has been declared safe. (If
you are not on a municipal water
system, the local health depart-
ment will usually inspect your well
and test your water. See Step 5.)

Drain Your Basemenf
Carefully

If your basement is flooded, don't
be in too big a hurry to pump it
out. Here’s why.

Water in the ground outside
your home is pushing hard against
the outside of your basement
walls. But the water inside your
basement is pushing right back.
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If you drain your basement too
quickly, the pressure outside the
walls will be greater than the pres-
sure inside the walls—and that
may make the walls and floor
crack and collapse, causing serious
damage.

To avoid this situation, follow
these steps when you pump the
water out of your basement:

1. Never go into a basement with
standing water in it unless you
are sure the electricity is off.

2. After floodwaters are no longer
on top of the ground, you can
start pumping the water out of
the basement. Do not use
gasoline-powered pumps or
generators indoors because
gasoline engines create deadly
carbon monoxide exhaust
fumes.

3. Pump the water level down two
to three feet. Mark the level
and wait overnight.

4. Check the water level the next
day. If the water went back up,
it’s still too early to try to drain
the basement. Wait overnight.
Then pump the water down
two to three feet again. Check
the level the next day.

5. When the water stops going
back up, pump down another
two to three feet and wait
overnight. Repeat steps 4 and 5
until all water is pumped out of
the basement.

Hose the House and Iis
Contents

The mud left behind by flood-
waters contains most of the health
hazards you will face. It is very
important to get rid of the mud
as soon as possible. This is a lot
easier if it is done before the mud
dries out. Follow these steps:

1. Shovel out as much mud as

possible.

2. Make sure the electricity is
turned off. Unplug all appli-
ances and lamps, remove all
light bulbs, and remove the
cover plates to wall switches
and outlets that got wet. Check
with your local building depart-
ment to see if your code allows
you to disconnect the wiring
from the switches and outlets.

If the code does not allow
you to disconnect them, leave
the wires connected and pull
them out of their boxes as
shown in the drawing. They
can be replaced during Step 5

by an electrician.

Give Your Home First Aid

Health Precavutions

e Assume that anything touched by
floodwaters is contaminated.

* Wash hands frequently.

* Disinfect everything floodwaters
have touched

14
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Take Care of Yourself First

If the code permits, it is
probably best to throw away
switches and outlets that were
flooded and replace them with
new ones. (See Step 5).

. Check your water system for

leaks from pipes that may have
moved. (See Step 5). Even if
your water supply is not safe to
drink, it can be used for clean-
ing the home. If you have
water, hose the home down,
inside and out. If you have an
attachment that sprays soap,
wash and then rinse the walls
and floors. Hose the furniture,
too, and other major items that
got muddy.

. Heating and air conditioning

ducts that got flooded will have
mud left in them. If you dont
clean them out, your system
will be blowing foul, dusty air
that contains the same health
hazards you are trying to get rid
of. To clean the ducts, remove
the vents or registers. If possi-
ble, remove some sections of

the ducts in the basement or
crawl space to give you access to
all areas. Then thoroughly hose
out all the ducts.

5. While you hose the walls, thor-

oughly hose out the electrical
outlet, switch boxes, and light
sockets that you opened up.
Follow the steps (found later in
this document) before turning
the electricity back on.

6. After you hose out the duck

work to remove the mud, wash
it with a disinfectant or sanitiz-
er, such as the quaternary, phe-
nolic, or pine oil based ones.
(Check labels for the contents
and instructions). If your ducts
are in a slab or are otherwise
inaccessible, have them cleaned
by a professional.

. Don’t let the water sit on the

floor for long, especially if your
floor has particle board or other
wood product that tends to fall
apart when wet. Use a mop,
“wet vac,” or squeegee.
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Get Organized

Before you try to clean up and

repair everything, you need to
assess your damage and develop a
recovery plan. An organized
approach will make the best use
of your time and money. If your
structure is substantially damaged,
you need to ask yourself if you
should rebuild at all—it may be
smarter, safer, and cheaper to
relocate. If you do rebuild, your
recovery plan should include the
Sfloodproofing measures that can be
incorporated with repairs and can
save you thousands of dollars in the
Sfuture (see Step 8).

Call Your Insurance Agent
You need to tell your agent about
the damage to your home and
contents so that your agent can
file a claim. The sooner you can
talk to your agent, the sooner your
claim will be filed and an adjuster
will be assigned to review your
damage. How much of your loss
is covered will depend on your
policy. But even if you don't have
full coverage, your agent may be
able to give you advice about
where to get help with cleanup
and repairs.

Your property insurance will fall
into one of three categories:

1. Homeowner’s insurance
usually covers losses caused by
wind, storm, or broken water
pipes, but not surface flooding,.
Some homeowner’s policies may
cover basement flooding caused
by sewer backup or sump pump
failure.

2. Flood insurance covers most
losses caused by surface flood-
water.

3. Wind and hail insurance
covers losses in coastal areas
from the winds of a hurricane.
In coastal areas, homeowner’s
insurance often does not cover
damage from wind.

Read your insurance policies so
that you will know what is covered
and what is not. If your insurance
covers the damages, your agent
will tell you when you can expect
an adjuster to contact you. The
adjuster will determine the costs
to repair the damage to your
home and your belongings. The
adjuster will then submit those
costs to the insurance company for
final approval. Your agent will
also tell you what to throw away,
and what to set aside for the
adjuster to review. Find out if
your insurance covers living
expenses while your home is being
repaired. (Flood insurance does
not cover that cost.)

Start listing the damage
List the damage and take pictures
or videotapes as you clean up so
you will have a complete and
thorough record. Good records
are needed for insurance claims,
applications for disaster assistance,
and income tax deductions.
Some items that are health
hazards, such as rotting food and
debris, should be thrown away.

Get Organized N

Records to Keep

* Damage to the building

* Damage to the contents (see sam-
ple inventory form, next page)

e Receipts for cleanup and restora-
tion expenses, such as material,
labor, and equipment rental, and
receipts for flood-related expens-
es, such as motel bills. (Keep
these in one place, like in and
envelope in your car.)

16
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Get Organized

Tell your agent or adjuster that
you need to get rid of this trash
before you throw it out. They
should tell you what to do so that
all of your losses can be recorded
propetly by the adjuster. (See
other pages in this document on
sorting items to discard.) You
may be told to keep a sample of
items such as a piece of carpet or
upholstery to show the value of
what you have thrown away.
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Ask someone to sign your
record as a witness. If you have
flood insurance, you will need to
file a Proof of Loss form within
60 days of the flood. (See Step 7).
Completing your own inventory
form will make this form easier to
complete and will also help the
adjuster determine the costs to
repair the damage to your home

and belongings.

Check for Structural
Damage

You need to find out whether
there is any structural damage to
your home. (You will probably
need professional help in making
this decision.)

Is there evidence of broken or
cracked basement or foundation
walls? Are there broken pilings,
shifted stairs, or slanted floors or
walls? Any of these things could

mean that the foundation, floors,

or walls will have to be totally
rebuilt. Repair safety hazards
such as broken pilings or an
undermined foundation before
you proceed any further. Get
professional help for any task you
cannot confidently do yourself.

You will need a building permit
to repair structural damage. Talk
to your building department
before you start reconstruction or
sign any repair contracts. If the
damage to your home’s structure
exceeds 50% of the market value
of your home, most local building
codes will require you to elevate it
above flood levels. Some may not
allow you to rebuild at all. (For
more information on building
permits, See Step 8.)

Ask the Big Question

Odds are that the area where you
live will flood again. Before you
spend a great deal of money and
effort repairing and rebuilding, ask
yourself this question:

Do I really want to be
flooded again?

If you think that you would be
better off in a different location,
talk to your local government or
disaster assistance officials about
help rebuilding where floods can
no longer damage your home.

There are programs that will
buy some properties with houses
that have been destroyed or
substantially damaged. Other
programs give financial help to
move or elevate houses so they are
above flood levels. See Step 7
for more information on flood-
proofing assistance programs.





S TE

If you decide to stay, you can
still make your home less suscepti-
ble to damage from the next
flood. Before you start repairing
and replacing things just like they
were before, look at the flood-
proofing measures in Step 8.
Floodproofing as you repair and
rebuild can save a great deal of
money over time. Protecting your
home from future floods will also
add value to your property.

Plan Your Recovery
Get organized with a recovery
plan. A recovery plan is simply a
list of jobs that need to be done.
Planning can help you save time
and money. Doing things in the
right order will also make every-
one feel better—youll know you
are making progress without
wasting effort.

To develop a recovery plan,
follow these steps:

Make sure it is safe to work in
your home. You'll want to go
back to your home as quickly as
possible. But you must make
sure the building is safe and
sound. (See Step 2).

U Review the rest of the
recovery steps in this book.
Start making lists. Begin with
the projects such as “replace
furnace” and “dry out walls.”
Write down items you will need
such as cleaning supplies or film
and paper for record keeping. If
necessary, make plans for a place
to stay while you clean up.

U Decide what you can and
can’t do. You can save money
by doing much of the work
described in this book as you
can. But be realistic. Jobs such
as propping up broken founda-
tions and replacing electrical

service boxes are best left to the
professionals. Many other jobs
may be too involved or too
heavy for you.

[J Decide if you need financial

assistance. If you need to
replace items or hire a profes-
sional and you don’t have insur-
ance, there may be some volun-
tary organizations that can help
you. (See Step 7.) Check the
local newspaper, radio and TV
stations for notices about Red
Cross, church, and government
disaster programs.

[J Check with your mortgage

holder. If your mortgage hold-
er is listed on your insurance
policy, you cannot cash your
insurance claim check without
their approval. Before you
decide on repairing and flood-
proofing, make sure that your
loan will not be affected. The
mortgage holder may be able to
provide financial help, such as
deferring interest payments for
a month or two.

[J Think before you use credit

cards. Credit cards may be the
fastest way to handle repair and
rebuilding expenses, but they
are also very costly. Their inter-
est rates can be up to two per-
cent per month (24 percent per
year). A second mortgage or
low interest government loan is
a much less expensive way to
borrow money for home repairs.

[J Keep talking openly with your

family. Some of the biggest
problems that come with a
disaster are the mental strain of
the loss and worries about the
future. Work together and let
everyone know what you will be
doing in the days ahead.

Get Organized

Cleanup and Repair—
Who does what?

Jobs an owner can usually handle
by following the steps in this book

e Sorting contents to be repaired or
discarded

* Drying the ceiling, walls, and
floors

* Drying and cleaning electrical
circuits and boxes (if code allows)

* Removing minor debris such as
branches and trash

e Checking the gas or oil system

e Fixing leaky pipes

* Checking sewage disposal system
* Building and contents cleaning

* Checking sources of financial
assistance

* Minor floodproofing projects
such as building an earthen wall
or raising appliances

Jobs that usually require
services of a professional
e Structural repairs
* Restoring electrical service
* Wallboard taping and finishing
e Checking the water system to
ensure that it is safe to drink.
(That service is often free from
the local health department.)
* Major debris removal such as tree
cutting
e Electrical and gas appliance and
motor cleaning and repair
¢ Cleaning leather, furs, uphol-
stered furniture, and expensive
carpeting
e Major floodproofing projects
such as moving or elevating a
home

18
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Dry Out Your Home

STEP

Dry Out Your Home

loodwaters affect a home three
ways:

1. The water damages materials.
Wallboard will disintegrate if it
remains wet too long; wood can
swell, warp, or rot; electrical parts
can short out, malfunction, and
cause fires or shock.

2. Mud, silt, and unknown con-
taminants in the water not only
get everything dirty; they also
create a health hazard.

3. Dampness promotes the growth of
mildew, a mold or fungus that

can grow on €Z/€V)/f/7iﬂg.

The following steps work on all
three of these problems. It is very
important that they be followed in
order.

Lower the Humidity
Everything will dry more quickly
and clean more easily if you can
reduce the humidity in the home.
There are five ways to lower the
humidity and stop the rot and
mildew. But you'll have to delay
using some methods if you have
no electricity. (Read Step 5
before you attempt to restore the
utilities.)

[3'Open up the house. If the
humidity outside is lower than
indoors, and if the weather per-
mits, open all the doors and
windows to exchange the moist
indoor air for drier outdoor air.
Your body will tell if the
humidity is lower outdoors. If
the sun is out, it should be drier

outside. If you have a
thermometer with a humidity
gauge, you can monitor the
indoor and outdoor humidity.
On the other hand, when
temperatures drop at night, an
open home is warmer and will
draw moisture indoors. At
night and other times when the
humidity is higher outdoors,
close up the house.

[J Open closet and cabinet
doors. Remove drawers to
allow air circulation. Drawers
may stick because of swelling.
Don’t try to force them. Speed
drying by opening up the back
of the cabinet to let the air
circulate. You will probably be
able to remove the drawers as
the cabinet dries out.

[J Use fans. Fans help move the
air and dry out your home. Do
not use central air conditioning
or the furnace blower if the
ducts were under water. They
will blow out dirty air, that
might contain contaminants
from the sediment left in the
duct work. Clean or hose out

the ducts first. (See Step 2.)
[J Run dehumidifiers.

Dehumidifiers and window air
conditioners will reduce the
moisture, especially in closed up
areas.

[J Use desiccants. Desiccants
(materials that absorb moisture)
are very useful in drying closets
or other enclosed areas where
air cannot move through.
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Desiccants like those listed
below are usually available at
hardware, grocery, or drug
stores.

* Chemical dehumidifier packs
used for drying boats and
damp closets.

* Cat litter made of clay.
* Calcium chloride pellets used

for melting ice in the winter.
Hang pellets in a pillow case,
nylon stocking, or other
porous bag. Put a bucket
underneath to catch dripping
water. Close the closet or
area being dried. Be careful.
Calcium chloride can burn
your skin. It will also make
the air salty, so do not use
this product near computers
or other delicate equipment.

[J Call a contractor. There are
contractors who specialize in
drying out flooded buildings.
They have large fans and dehu-
midifiers that can dry out a
house in a few days. Look in
the yellow pages under Fire and
Water Damage Restoration or
under Dehumidifying. Be
careful about contractors who
inflate prices after a disaster and
about out-of-town contractors
who inflate prices after a
disaster and about out-of-town
contractors who request pay-
ment in advance.

Be patient. Drying your home
could take several weeks. Until
your home is reasonably dry, dam-
age caused by mildew and decay
will continue. The musty odor
will remain forever if the home is
not thoroughly dried out well.

Sort Confents and Discard
Debris

You have three types of contents
that should go to three different
places:

* items you want to save

e items to be discarded
* garbage

Things you want to save

Move these to a safe, dry place,
such as the second story or out-
side. The longer they sit in water,
the more damaged they become.
In some cases, you may only be
able to move them to one room
while you clean the other rooms.
Don'’t leave wood furniture in the
sun or it will warp when it dries.
To save an area rug, lay a sheet or
some other material on top so the
colors will not bleed. Clean it

promptly.

Things you don’t want to save
Put things you don’t want to save
outside to dry until the adjuster
comes to confirm your losses.
Take pictures or videotapes and
list each item for the record. If
you are not sure whether to throw
something out, decide whether it
is worth salvaging by checking the

information in Step 6.

Garbage

Get rid of food and anything else
that could spoil or go bad imme-
diately. Don't let garbage build
up. Garbage piles will cause yet
another health hazard by attract-
ing animals and insects. If your
insurance adjuster has not come,
tell your agent or adjuster that you
need to get rid of potential health
hazards. That person will tell you

Dry Out Your Home

Items Soaked by Floodwater

Shouvuld | Throw them Out?

Usually

Mattresses, pillows, foam rubber,
large carpets, carpet padding,
upholstered couches and chairs,
books, paper products

Always

Food, cosmetics, medical supplies,
stuffed animals, baby toys

Questions about the Safety
of Your Food?

Call the USDA Food Safety
Hotline: 1-800-535-4555

Professional home economists will
answer your questions from 10 a.m.
to 4 p.m. eastern time, Monday
through Friday.

Questions About the Safety
of Your Food?

Call the USDA Food Safety Hotline:
1-800-535-4555

Professional home economists will
answer your questions from 10 a.m.
to 4 p.m. eastern time, Monday
through Friday.
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Dry Out Your Home

Water and Weed

Wood always has some water in it,
but a flood can bring its moisture
content up to 30 percent. This
causes swelling. However, if
allowed to dry naturally, wood
will usually go back to its original
shape. Unlike wallboard, wet
studs and sills that are touched by
floodwaters do not need to be
thrown out. Hollow wood doors
usually have cardboard spacers in
the middle that lose their shape
when wet. Generally, these doors
come apart after they are flooded
sand need to be replaced.
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how to make sure that your losses
are covered. Then throw the stuff
out, preferably in sealed plastic
garbage bags.

Don't take chances with frozen
food if electricity went off unless
food is still thoroughly frozen and
contains ice crystals. As a rule,
food will remain frozen for up to
three days in a closed freezer with-
out power. Don't refreeze thawed
food. However, you can cook and
then freeze raw meat that was par-
tially thawed and then refreeze it.

Dispose of discarded items
properly. Do not burn or bury
them. There will usually be more
frequent garbage pickups after a
flood. Your local TV and radio
stations will have announcements
concerning trash pickup schedules
and drop-off sites.

How Floodwaters Affect
Your Home

Once contents and debris have
been cleared, the next step is to get
the water out of the ceilings and
walls. How you drain and dry
your ceilings and walls depends on
what they are made of.

Wallboard.

Most ceilings and walls are cov-
ered with wallboard, especially in
newer homes. Wallboard will act
like a sponge, drawing water up
above the flood level. It becomes
very fragile if it stays wet for long
and will fall apart when bumped.
When the wallboard finally dries,
there will still be mud and conta-
minants dried inside.

Wallboard that has been soaked
by floodwater presents a perma-
nent health hazard. Therefore,
this book recommends that you

throw out flooded wallboard. On
the other hand, if the wallboard
was soaked by clean rainwater, it
can be dried in place with plenty
of fresh air moving through the
area.

Plaster.
Plaster will survive a flood better
than wallboard. It should not
have to be replaced but it will take
a very long time to dry.
Sometimes the plaster will
separate from the wood laths as it
dries. Then the wall will have to

be removed and replaced.

Insulation.

There are 3 main types of insula-
tion and each reacts differently to
floodwaters. Styrofoam survives
best; it may only need to be hosed
off.

Fiberglass batts should be
discarded if they are muddy. If
soaked by clean rainwater, remove
them so the rest of the wall can
dry. They can be put back in the
wall, but it will take a very long
time to dry.

Cellulose (loose or blown-in
treated paper) insulation will hold
water for a long time. It can also
lose its antifungal and fire retar-
dant abilities. Therefore, flooded
cellulose insulation should be

replaced.

Wood.

If allowed to dry naturally, wood
will generally regain its original
shape. Different layers of laminat-
ed wood, such as plywood, may
dry at different rates, causing the
layers to separate.





Some contaminants will stay in
the wood pores after it dries, but
not as much as stays in flooded
wallboard. Wood studs and sills
will be covered by new wallboard
and painted, so they are well
removed from human contact.
Therefore, wet wood studs and
sills do not need to be replaced if
they are allowed to dry properly.

Drain the Ceilings and
Walls

Ceilings

Check for sagging ceilings. Drain
them carefully as shown in Step 2.
If the floodwaters went above your
ceiling, you should replace it if it
is made of wallboard. A plaster
ceiling will dry eventually, but if it
has too many cracks or sags, you
will have to tear it down and
replace it. Remove any wet insula-
tion in the ceiling to allow the
joists to dry.

Walls

Remove water trapped within
your walls. To check for water,
take off the baseboard. Stick an
awl or knife into the wall about 2
inches above the floor (just above
the 2 X 4 wood sill plate). If
water drips out, cut or drill a hole
large enough to allow water to
drain freely. (Use a hand or cord-
less drill or saw to avoid shock.) If
you are going to replace the wall-
board anyway, you don’t have to
be neat: use a hammer to knock
out a hole.

\wood sill plate

If your walls are plaster, a knife
won't penetrate them. Drill a hole
above the sill plate to drain the
water. (Use a hand or cordless
drill to avoid shock.) Do not use
a hammer or chisel on plaster
because the plaster could shatter.

In a newer home, you may have
metal sill plates. A metal sill acts
as a trough at the bottom of the
wall cavity. Drill a hole at floor
level to drain the water, using a

hand or cordless drill.

\metal sill plate

Repeat the process to drain all
the wall cavities. Depending on
the spacing between studs in your
walls, make a hole every 16” or
every 24”. Watch out for the
wiring which is usually at the

s% ? P
Dry Out Your Home
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same height as your electrical out-
lets. If there is wet insulation, you
will have to remove the wallboard
in order to take out all the insula-
tion.

Dry the ceilings and walls
Flood soaked wallboard is usually
removed and thrown away.
Plaster and paneling can often be
saved, but you still need to get air
circulating in the wall cavities to
dry the studs and sills. Different
approaches are used for different
materials.

Wallboard

If floodwaters soaked the wall-
board at least four feet above the
floor, you should take down all
the wallboard and replace it. If
the water level was less than four
feet deep, remove the lower four
feet of wallboard. You can fill the
gap with 4’ x 8 sheets installed
sideways.

If you have Styrofoam insula-
tion—or no insulation—and the
wallboard was soaked with clean
rainwater, you can dry the walls

without removing the wallboard
using the technique explained
below for plaster walls. But you
will need to remove wet insulation
if it is not Styrofoam.

Plaster walls

If the plaster or wallboard is clean
and in good shape, you can drill
or cut ventilating holes in each
wall cavity. Place holes low
enough so they will be covered by
the baseboard after the wall dries
out. Open up the wall on both
sides of interior walls. For exterior
walls, drill or cut holes on the
inside of the house. However, if
there is wet insulation, you will
have to remove the plaster or wall-
board in order to take out all the
insulation.

Concrete block

The cavities in a concrete block
wall will drain on their own.
The water will not damage the
concrete like it will wood or

wallboard.

Wallcovering

Vinyl wallcovering seals the wall
and prevents drying. Wallpaper
paste is a favorite home for mold
and mildew. For these reasons,
you should remove all wallcover-
ing that got wet and throw it out.
(If vinyl wallcovering is loose on
the bottom, you may be bale to
save it by pulling it off the wall up
to the flood level. Clean and reap-
ply it after everything dries.)
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Paneling

Carefully pry the bottom of each
panel away from the wall. Use
something to hold the bottom
away from the sill so the cavities
can drain and dry out. You can
nail them back into shape after
they and the studs dry out.
However, if there is wet insulation,
you will have to remove the panel-
ing in order to take out all the
insulation.

Dry the floor

Air needs to circulate around
flooded floors so they can dry out.
This means removing the floor
covering. Because floodwaters
contain mud and dirt, most
soaked floor coverings should be
thrown away. Keep a piece of all
discarded floor covering so the
adjuster can tell its value.

Air needs to circulate below the
floor to dry it out. If the crawl
space of your home is flooded,
pump it out. Remove any plastic
sheets, vapor barriers or insulation
from underneath the floor. (Be
sure to replace them when the
floor and foundation are com-

pletely dry.)

If a home with a basement was
flooded over the first floor, remove
finished basement ceilings, or cut
or drill holes between all the joists
to allow circulation. Don’t cut or
drill near electric lines or pipes.
You have now reached the stage
where no more damage should
occur to your home. Exterior
holes have been patched, the utili-
ties have been turned off, and the
drying process has started. It may
take days or weeks, depending on
the humidity, for all the wood to
dry out. You can do Steps 5, 6,
and 7 while the home is drying.
However, do not start Step 8,
Rebuild and Floodproof, until the
home is completely dry.

Dry Out Your Home

Cleaning floor coverings

* Small throw rugs can be saved
and cleaned in a washing
machine.

¢ Indoor-outdoor carpeting can he
hosed off and hung up to dry.

e Large rugs and those with foam
backing should be discarded.
(Usually only valuable carpets are
worth the cost of professional
cleaning.)

e After getting wet, wall-to-wall
carpeting usually will not return
to its former size and has to be
thrown away. Therefore, make
the job easier by cutting it in
strips and discarding it in pieces
that are small enough to be car-
ried. Watch out for the tack-
down strips along the wall; they
often have nails sticking up to
hold the carpet down.

* A wall-to-wall carpet that was
soaked by clean rainwater can be

left in place and dried.

e Remove tile, vinyl, and linoleum
flooring should be removed if it is
warped, loose, or has a foam rub-

ber pad (which should be thrown

away).
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Restore the Utilities

Leaky Pipes

1. Check for leaky fuel pipes by
smelling for gas. A chemical
that has a disagreeable, distinc-
tive odor is added to natural gas
and propane to tell you if there
is a leak. If you have any
doubts, have a professional
check for you. Do not use open
flames.

2. Make sure the valve that leads to
each appliance is closed.

3. If you find any pipes that moved
or any area that smells like gas,
brush soapy water on each pipe
connection. The pressure in the
pipes will make bubbles appear
where there is a leak.

AN
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4. If you find a leak, turn off the
gas. Unscrew the pipe connec-
tion, clean the joint, and apply
pipe joint compound or pipe
tape (available at hardware
stores) on the threads. Screw
the pieces back together tightly.

5. Turn on the gas and check the
connection again with soapy
water. If you have a leak, or if
you are not sure your system is
safe, turn off the gas and call a
professional immediately.
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Restore the Utilities

he rest of your work will be

much easier if you have heat,
electricity, clean water, and sewage
disposal. However, it may take some
time for a repair professional to
come. Therefore, you should go to
Step 6 and do all the cleaning you
can do while you wait for one or
more of these utility systems to be
restored,

Gas and oil systems

If your furnace, water heater,
stove, or other gas or oil appli-
ances were flooded to the level of
the burners, turn off the valve on
the pipe to the appliance. If they
were hot when flooded, parts may
have cracked. Flood insurance
and federal disaster assistance pro-
grams will help replace flooded gas
and oil appliances. If you want to
keep a gas or oil appliance, have it
cleaned professionally.

A cracked, plugged, or leaky
chimney can cause fires or carbon
monoxide poisoning. Be sure you
check metal and brick chimneys
for dirt, debris, and leaks before

lighting the furnace or a fire.

Gas System
If the gas has been turned off at
the main valve serving your home,
you need to have a professional
restore gas service to your home,
relight pilot lights, and do a final
check of the system.

If the gas valve serving only one
appliance is turned off, then you
can relight that appliance. First,

make sure the room is well-venti-
lated and that there are no open
flames (or bare electric wires) any-
where. Then turn on the gas
valve. Check for leaky pipes (see
below). Let the gas run for a
minute or two to clean any air and
impurities out of the pipes. Then
turn the gas off for a minute to
allow the gas in the air to go away

before you light the appliance.

0il System
Make sure your main oil valve is
turned off. Check your oil pump.
If it got wet, have the pump pro-
fessionally checked and cleaned.
If you want to clean it yourself, see
Step 6

Look carefully for any signs of
leaking oil; if you see any, call a
professional. Look for signs that
the pipes or oil tank moved during
the flood. QOil tanks, even buried
ones, will float when flooded.
After you have turned the electric-
ity back on, open the main valve
and turn the pump on. Check for
leaky pipes. (See above.)

Propane, L-P, and Butane
Systems

These fuels are kept in pressurized
tanks, so there is no electric pump
to turn on. Check the tanks for
signs of movement or floating.
Then follow the instructions
above for gas systems.
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Electrical System

Check with your building or elec-

trical inspector to see how much

work you can do on your wiring.

Many local codes require that a

licensed electrician do the work,

or that a municipal inspector
check the system before you can
turn the power back on.

The electrical system should be
tackled in two parts: the main

breaker or fuse box and the cir-

cuits. If the main box got wet, it
should be checked and cleaned by
an electrician before you turn the
power back on. You should have

the electrician move your main
box above flood level for future
protection.

Meanwhile, 7fyou are comfort-
able working with electrical fix-
tures and wiring, you can clean

the flooded circuits. Otherwise
call an electrician.

To clean a flooded circuit,
follow these steps in order:

1. Check the switch at the main

breaker or fuse box to make sure
that the power is still off. Take
out the fuses or switch off the
breakers to the circuits you will
be working on.

2. As noted at the end of Step 2,
everything should be unplugged
and all light bulbs should be
removed. The switches and
outlets should be out of the
wall. Check the switches and
outlets and their boxes for mud
and dirt which can cause a
short or overheating. Hose or
wash any mud out of the boxes.

. If you see a lot of mud, dirt, or
salt water corrosion in the
switches or outlets, replace
them. If you want to keep the
switches and outlets that were

flooded, rinse them thoroughly
in a pail of water. Let them dry
for at least 24 hours.

4. Check the condition of the wire
that goes to each switch and
each outlet. Replace any fabric-
covered wire. Plastic covered
wire does not need to be
removed unless it has been
flooded with salt water.
Aluminum wiring may be
severely corroded by salt water,
so all aluminum wiring that has
been flooded by salt water
should be replaced before pro-
ceeding.

5. After everything has dried out,
check to make sure the fuses are
still out or the breakers are still
switched off. Then re-install
the switches and outlets or
install new ones.

If your main box was not flood-
ed or if it has been cleaned and
checked by an electrician, you can
test each circuit once it is cleaned.

To test a cleaned circuit:

1. Make sure nothing is plugged
in and no wall switches are
turned on.

2. Install the fuse or turn the
breaker to “ON.” Install the
main fuse or turn on the main
breaker. Some fuse boxes have
a main switch—a handle on the
outside of the box that is easier
to use than taking out and
replacing the main fuses.

3. If the fuse blows or the breaker
clicks back to “off,” you have a
short somewhere. Recheck
your cleaning and installation
work. If the fuse or breaker are
okay, wait 15 minutes and then

walk around the home. Look

Restore the Utilities

e Use only the electrically operated
tools you need, one at a time, to
avoid overloading a few working
circuits.

e If appliances or motors have
gotten wet, have them taken
apart, cleaned, and dried. before
plugging them back in again.

e Make sure all appliances are
properly grounded. This is most
important if there was damage
to the wiring from the flood or
during the cleaning.

* Mud or dirt in a grounded outlet
or adapter may prevent the
grounding system from working,
and you could be electrocuted.

If you are unsure of whether your
electrical system is properly
grounded, call an electrician.

e When in doubt, call an electri-
cian. Electrocution is a major

killer in floods.

It is very important that your utility
systems and appliances be turned
back on the correct way. A leaky
gas pipe, an ungrounded electrical
appliance, or contaminated water is
a serious safety and health hazard.
If you are not comfortable working
on your utilities or appliances, call
a professional.

26





STEP

27

Restore the Utilities

for sparks or the pungent smell
of an electrical short. If there
are any signs of smoking or
heating, if the fuse blows, or if a
breaker goes off, turn the power
off and call an electrician.

4. If there are no signs of prob-
lems, turn the power off again.
Plug a lamp or small appliance
in an outlet on the circuit you
just tested, or turn on a light
switch. Be sure that the appli-
ance you are using to test each
outlet is working properly.

5. Turn the power back on and
check the fuse or breaker.

6. Repeat steps 4 and 5 for each
outlet and wall switch to check
for shorts or problems.

7. Bathroom and outdoor circuits
often have a ground fault cir-
cuit interrupter at the breaker
box or at a wall outlet. These
are very sensitive and may keep
tripping the circuit off, so you
may have to be extremely
thorough in cleaning and
drying these circuits.

Water supply

Public water suppliers usually
provide water soon after the flood.
If you are unsure of your water
supply, only use it to hose your
home or for sanitation purposes
(flushing the toilet).

Buy bottled water for drinking
if you can. Sometimes large water
storage tanks called “water buffa-
los” are brought to communities
that need clean water. They are
filled with clean drinking water
from places outside your area and
are towed to your location, often
by national guard or U.S. military
personnel.

A “boil order” may be issued in
your community. If such an order
has been issued, do the following:

1. Fill a large pot with water from

the tap.

2. Strain the water through
cheesecloth, a sheet, or other
clean, porous material to
remove as many solids as you
can.

3. Bring the water to a rumbling
boil and let it boil for at least 5
minutes.

4. Pour the water back and forth
between two clean pots. This
will help it cool and will also
add air to the water to make it
taste better.

5. Let the water cool. After it is
cool, add 16 drops of liquid
chlorine bleach per gallon of
water. Let the water stand a
half hour. If it gives off a slight
chlorine smell and looks clear,
its OK to use.

If you do not smell the chlorine
or if the water is still cloudy,
add another 16 drops of liquid
chlorine bleach and let it stand
another half hour. If you smell
chlorine, it’s okay to use. If you
have treated it again and it still
does not smell like chlorine, don’t
use it for drinking or cooking,.

Do not cook in pots and
pans, or use eating utensils, baby
blankets, or any other items that
could go in the mouth until they
have been washed in water that
has been tested and approved by
the water supplier or health
department.
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Wells. Private wells should be
pumped until the water is clear.
You can decide whether water is
clear enough to hose the home
and do other cleaning work.
Check with the local health
department for instructions before
you drink or cook with your well
water. Their instructions will
account for minerals and chemi-
cals that occur naturally in your
area. The health department
should be able to advise you about
the best way to have your water
tested if necessary.

If there are no specific instructions
from the local health department,
follow these steps to treat your
well and water:

1. Open your faucets to pump the
water out of your well. Let
them run for at least 15 min-
utes or until you lose pressure.

2. Pour one quart of liquid
chlorine bleach in the well and
leave it for at least four hours.
Do not use any water during
this time.

3. Open all the faucets and let
them run until you smell
chlorine at each faucet.

4. Turn off the faucets and let the
water sit in the pipes for two to
four hours. Do not use any
water during this time.

5. Flush out the system by
running the taps until you can
no longer taste or smell the
chlorine.

Water Heater. Check your water
heater. If floodwaters got into the
gas burner, electrical parts, or
insulation, it should be replaced.
If you want to save it, have it
cleaned and restarted by a profes-
sional. Be sure to flush clean
water through it before you wash
dishes or clothes with hot water.

Sewage disposal
Public sewers should work soon
after a flood, but mud and debris
might clog them. Flush the toilet
before you use it. If it is clogged,
check with your local sewer
department to see if the problem
is in the main line. You may need
to clean out the sewer line from
your house to the main line.
Septic systems will not work
until the ground water level is
below the distribution lines. So be
careful about flushing the toilet
and pouring things down the
drain; they may not have any-
where to go. Until your toilet
works, you can line it with a
plastic trash can liner and dispose
of the bag following local public

health recommendations.

Restore the Utilities

Cleanup and Repair—
Who does what?

If your house will be unheated for a
few days, and the temperature will
fall below freezing, you should win-
terize your water pipes so they will
not freeze and break. A plumber
can blow out the pipes to make sure
they are empty. Or you can take the
following steps to protect your water
and sewer system from damage due
to freezing temperatures:

1. Shut off the main water valve.
(It is usually found at the water
meter.)

2. Turn on all the faucets in the
house, both the hot and the cold
taps. Leave them on and let
them run.

3. Turn off the hot water heater.
Open the faucet at the bottom
of the water heater to drain it.
You may want to connect a hose
to the faucet so you can control
where the water goes. Be care-
ful; the water may be very hot.

4. Flush the toilets to empty their

water tanks.

5. Wait for the lowest faucet on the
house to stop running. (This
will usually be a faucet in the
basement.) Then check all
faucets and toilets. If they have
stopped running or are empty,
your water system should be
drained.

6. Pour some propyleneglycol-
based antifreeze in all sink, tub,
and floor drains and in the toilet
bowls. (This type of antifreeze
is available through recreational
vehicle and mobile home dealers.
Do not use regular automotive
antifreeze.) These drains have
traps that keep water in them.

7. You can turn the main valve
back on after the building is
heated. Do this before you start
your repairs. That way, if there
is a broken pipe, a water leak
won't cause much damage.
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Clean Up

Cleaning Supplies Checklist

* Brooms, mops, brushes, sponges
* Buckets, hose

* Rubber gloves

* Rags

e Cleaner

e Disinfectants

* Lubricating oil

* Trash bags

* Hair dryer

29
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Clean Up

he walls, floors, closets, shelves,

contents—every flooded part of
your house—should be thoroughly
washed and disinfected. Some pro-
Jects, such as washing clothes, may
have to wait until all the utilities
are restored. Others may be best
done by professionals. This section
offers suggestions on the best way to
clean flooded items.

Clean up supplies

The Red Cross will often distrib-
ute cleanup kits after a disaster.
These contain many useful items
such as a broom, mop, bucket,
and cleaning supplies.

In most cases, household clean-
ing products will doe the job if
you use them correctly. Check the
label on the products to see how
much to use. Some products
shouldn’t be used on certain mate-
rials; the label will tell you that.
Apply cleaner and give it time to
work before you mop or sponge it
up. Follow directions and all safe-
ty precautions on the container.

After cleaning a room or item,
go over it again with a disinfectant
to kill the germs and smell left by
the floodwaters. You may also
need to get rid of mildew, an
unwelcome companion to mois-
ture that shows as fuzzy splotches.

Cleaning tips

Tackle one room at a time. A two
bucket approach is most efficient:
use one bucket for rinse water and
the other for the cleaner. Rinse
out your sponge, mop, or cleaning

cloth in the rinse bucket. Wring it
as dry as possible and keep it
rolled up tight as you put it in the
cleaner bucket. Let it unroll to
absorb the cleaner. Using two
buckets keeps most of the dirty
rinse water out of your cleaning
solution. Replace the rinse water
frequently.

Walls

Start cleaning a wall at the bottom
or where the worst damage was.
If you did not have to remove the
wallboard or plaster, you may find
it the wallboard or plaster won't
come clean and you will want to
replace it rather than clean it. If
you have removed the wallboard
or plaster, wash the studs and sills
and disinfect them.

Windows

If you taped your windows before
the storm, clean the tape off as
soon as possible. The sun will
bake the adhesive into the glass.
If glass cleaners don't remove the
adhesive, try tar remover, acetone,
nail polish remover, or a razor
blade. And next time, don’t both-
er taping the windows. You dont
get much protection for all that
effort.

Furniture

Don’t try to force open swollen
wooden doors and drawers. Take
off the back of the piece of furni-
ture to let the air circulate. You
will probably be able to open the
drawers after they dry.
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Solid wood furniture can usual-
ly be repaired and cleaned, but
wood veneer often separates and
warps. Wood alcohol or turpen-
tine applied with a cotton ball
may remove white mildew spots
on wood. Cream wood restorers
with lanolin will help restore good
wooden furniture parts.

Upholstered furniture soaks up
contaminants from floodwaters
and should be cleaned only by a
professional. This is also true of
carpets and bedding. Unless the
piece is an antique or especially
valuable, upholstered furniture
soaked by floodwaters should
probably be thrown out. Geta
cost estimate from a professional
to see if furniture is worth saving.

Appliances
There’s an unexpected danger of
shock with some electrical appli-
ances such as TV sets and radios.
Certain internal parts store elec-
tricity even when the appliance is
unplugged. Check the back for a
warning label. Appliances with
such labels will need professional
cleaning. But first, get a cost
estimate to see if they are worth
saving.

You'll need appliances such
as the washing machine, dryer,
dishwasher, and vacuum cleaner
to help clean your home and
contents. The motors or heating
elements can usually be cleaned.
If you can’t wait for a professional
cleaning job, unplug, disassemble,
and hose off the appliances thor-
oughly (with hot water, if possi-
ble). Then clean and disinfect
them, but do not use detergents.

Clean and disinfect dishwash-

ers, washing machines, and dryers

only with water that has been
declared safe for drinking. Make
sure the sewer line is working
before starting a dishwasher or
washing machine.

You can speed up the drying
process for motors and parts by
using a blow dryer using a mois-
ture displacement spray. Moisture
displacement sprays, such as elec-
tronics parts cleaners or WD-40
lubricating and penetrating oil, are
available at hardware or automo-
tive parts stores. The sprays can
also stop rust and corrosion until
the appliance can be disassembled
and cleaned. One word of cau-
tion: the spray is flammable. Read
and follow label instructions and
precautions.

Moving parts such as motors
and pulleys will need oil or grease.
Contacts and electrical switches
can be cleaned with a moisture dis-
placement spray or an aerosol con-
tact cleaner available at electronics
or auto parts stores. Allow a
motor to run for 30 minutes with
no load before you use it. For
example, run the vacuum cleaner
without connecting the belt.

Watch for stripped or damaged
wire insulation. Be sure all appli-
ances are properly grounded.

This is most important if there was
damage to the wiring from the flood
or during cleaning. Appliances that
must be grounded have a round
third prong on their plugs. Review
the information on your electrical
system in Step 5.

Refrigerators and freezers are
more complicated. They may
have foam insulation and sealed
components that suffered little

water damage. But those appli-
ances hold food, so they should be

Clean Up

Cleaners

Lst choice: Non-sudsing household
cleaners

2nd choice: Laundry soap or deter-
gent

Disinfectants
1st choice: Commercial disinfec-
tants or sanitizers, such as the
quaternary, phenolic, or pine oil
based ones. (Check labels for the
contents).
2nd choice: 1/4 cup (2 ounces) of
laundry bleach for 1 gallon of

water.

Mildew Removers
1st choice: Commercial mildew
removers or mildewicides

2nd choice: Washing soda or
tri-sodium phosphate (available at
grocery or paint stores). Use 5
tablespoons per gallon of water.

3rd choice: 1/4 cup (2 ounces)
of laundry bleach for 1 gallon of
water. See below on using bleach.

Bleach
Liquid chlorine bleach, such as
Clorox or Purex bleach, can do a
variety of flood clean up jobs.
Make sure that 5.25% sodium
hypochlorite is the only active
ingredient. Bleach that has a scent
added to improve its smell is
available. Scented bleach is fine
for cleanup jobs, but don't use it to
treat drinking water. Don't use dry
bleach or any bleach that does not
contain chlorine.

Be careful of fumes and wear
rubber gloves. Read the safety
instructions on the label. Do not
mix bleach with other household
chemical products, especially
ammonia or toilet bowl cleaner;
the chemical reaction can create a
poisonous gas. Do not use bleach
on aluminum or linoleum.
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cleaned, disinfected, and checked
by a professional, or replaced. If
your repair person says an expen-
sive appliance should be replaced,
get the opinion in writing and dis-
cuss it with your insurance
adjuster before you spend money
for another one.

Clothing and Linens

Even if your washing machine did
not get wet, do not use it until
you know that the water is safe
enough to drink and that your
sewer line works. (Perhaps a
friend or relative has a washing
machine you can use until yours is
clean and working.)

Before you wash clothes in the
washing machine, run the
machine through one full cycle.
Be sure to use hot water and a
disinfectant or sanitizer.

Take clothes and linens out-
doors and shake out dried mud or
dirt before you wash them. Hose
off muddy items to remove all
dirt before you put them in the
washer. That way your drain
won' clog.

Check the labels on clothes and
linens, and wash them in deter-
gent and warm water if possible.
Adding chlorine bleach to the
wash cycle will remove most
mildew and will sanitize the cloth-
ing, but bleach fades some fabrics
and damages other fabrics. You
can buy other sanitizers, such as
pine oil cleaners, at the grocery
store to sanitize fabrics that cannot
be bleached.

If the label says “Dry Clean
Only,” shake out loose dirt and
take the item to a professional
cleaner. Furs and leather items are
usually worth the cost of profes-

sional cleaning. If you want to
clean leather yourself, wash the
mud off and dry the leather slowly
away from heat or sunlight.

Kitchen items

Throw out soft plastic and porous
items that probably absorbed
whatever the floodwaters carried
in. Floodwaters are contaminated,
so you may want to wash dishes
by hand in a disinfectant. Air dry
the disinfected dishes; do not use a
dish towel.

Like the washing machine, the
dishwasher should also be used
only after you know your water is
safe to drink and your sewer line
works. Clean and disinfect it first.
Then use a hot setting to wash
your pots, pans, dishes, and uten-
sils. (If you have an energy saving
setting, do not use it.)

Food

Throw any food out that has been
touched by floodwaters. Even
food in tin cans should be discard-
ed if the cans got wet during the
flood because there is no way to be
absolutely certain the food inside is
safe. Do not keep food in bottles
or jars with bottle caps or screw on
lids—they do not keep out flood-
waters.

The U.S. Department of
Agriculture operates a food safety hot-
line. Professional home economists
can answer your questions about
whether to keep or discard food.

Call 1-800-535-4555 between
10:00 am and 4:00 pm, Eastern
Time, Monday through Friday.

Paper and books
Valuable papers such as books,
photographs, and stamp collec-





tions can be restored with a great
deal of effort. They can be rinsed
and frozen (in a frost-free freezer
or commercial meat locker) until
you have time to work on them.
A slightly less effective alternative
to preserving an item is to place
items in a sealed container, such as
a plastic bag, with moth crystals.

Papers should be dried quickly
when they are thawed or unsealed
(a blow dryer will do). Don't try
to force paper products apart, just
keep drying them. Photocopy
valuable papers and records soon
because substances in the water
may make them deteriorate.

If a computer disk or tape has
valuable information, rinse it in
clear water and put it in a plastic
bag in the refrigerator. Later, you
can take it to a professional drying
center and have the data trans-
ferred to a good disk or tape.
Many companies that specialize in
restoring computers and computer
records after a disaster are mem-
bers of the Disaster Recovery
Institute. To find a member com-
pany near you, you can all the
Institute at (314) 846-2007.

The Yard
As you get rid of things from your
home, don't turn your yard into a
dump. Food and garbage must be
hauled away as soon as possible.
Other discarded items should be
removed as soon as your insurance
adjuster has told you how to make
sure their loss is covered. Other
things you throw away should be
removed as soon as your insurance
adjuster says it’s okay.

Mosquitoes can carry many
diseases, and a flood can create
idea conditions for them to breed.

Drain or remove standing water
that can become a breeding
ground. Dump water out of
barrels, old tires, and cans. Check
that your gutters are clean and can
drain. Ditches and drains also
need to be cleaned so they can
carry stormwater away from your
home.

If you can’t get rid of standing
water, use a commercial product
that kills mosquito larvae but does
not harm other animals. A slight-
ly less effective method is to apply
a thin film of cooking oil on the
water. Repeat the application
within a few days after a rain has

disturbed the film.

The Lawn

Lawns usually survive being under-
water for up to four days. Salt
water should be hosed off the lawn
and shrubs. Some grasses are not
damaged by saltwater flooding,.
Check with your local nursery, gar-
den store, or Cooperative Extension
Service. You may have to replace
the lawn if there was mud thicker
than one inch deep, erosion, or
chemicals in the floodwaters.

Further Information

You will probably see more
detailed instructions on how to
clean various contents in your local
paper or hear them on the radio or
TV. Many Cooperative Extension
Service offices have more informa-
tion, especially on animals, vegeta-
bles, landscape plants, and house-
hold items. Check your telephone
book under the name of your
county. For example, if you live in
Montgomery County, look under
Montgomery County Cooperative
Extension Service.

Clean Up
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Check on Financial Assistance

_l low much you rebuild and
replace depends on what you

can afford. Four sources of financial
assistance can help you through
recovery: insurance, government
disaster programs, voluntary
agencies, and businesses.

If you are fully insured (80 percent
of the replacement cost of your
home), you may only have ro pay the
deductible and your flood insurance
policy will pay for professional
cleaning and reconstruction. Even
if you are insured, the other sources
of assistance can help with expenses
that your insurance policy doesn’t
cover.

Voluntary Agencies

Private voluntary agencies such as
the American Red Cross, Salvation
Army, and church groups are usu-
ally on the scene during or right
after a flood. These groups usual-
ly provide for immediate needs
such as clothing, groceries, shelter,
medical aid, and counseling.

Some private organizations can
help you restore your home. They
may offer supplies or sometimes
volunteers to help you clean up
and rebuild. The services are
usually provided free of charge
regardless of a person’s eligibility
for government aid. The services
are usually provided free of charge
regardless of a person’s eligibility
for government aid.

The American Red Cross
provides emergency assistance to
people affected by disasters,
whether or not the affect area has

been declared a disaster area by a
governor or the President. All
Red Cross disaster assistance is free
and is provided as a gift of the
American people. The Red Cross
does not receive funding form

the government to provide this
assistance.

The American Red Cross can
help by providing you with a
voucher to purchase new clothing,
groceries, essential medications,
rent, bedding, essential furnish-
ings, and other items to meet
emergency needs. The Red Cross
can also provide you with a
cleanup kit: mop, broom, bucket,
and cleaning supplies. Listen to
news reports to find out where to
go for this assistance, or look up
American Red Cross in the tele-
phone book and call. You can also
find your local Red Cross chapter
by doing a search through the Red
Cross site on the Internet’s Wide
World Web at http://www.red-

CrOss.org.

Businesses

Your local TV, radio and newspa-
pers will usually publicize how
businesses are contributing to the
recovery process. Some businesses
may offer reduced prices, but be
wary of “flood sales” that are sell-
ing flood damaged items.

Some insurance companies and
lenders may let you delay your
monthly payments. Sometimes
banks will make lower interest
loans available for reconstruction.
While these may seem easier to
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obtain than government disaster
loans, their interest rates are usual-
ly higher.

Be careful about out-of-towners
offering “special deals,” especially
repair contractors. Sometimes the
local builders’ association will offer
advice on reconstruction or advice
on choosing contractors. (See
Step 8 on dealing with repair con-
tractors.)

Flood Insurance Claims

You may have as many as three
separate insurance policies: home-
owners, flood, and wind and hail.
This section covers the procedures
for handling a flood insurance
claim. Claims for non-flood dam-
age will be handled in a similar
manner.

You should call your flood
insurance agent to report your
damage as soon as possible after
the flood. Your agent will arrange
for an adjuster to visit your home
so that your claim can be settled.
Be sure you leave phone numbers
where you can be reached.

If you are unable to contact the
local agent, call the National
Flood Insurance Program at 1-
800-638-6620.

Under ideal conditions, the
adjuster should contact you to set
up an appointment to visit your
home within a few days after you
call your agent. But if flood dam-
age is widespread in your area, it
may take longer for the adjuster to
visit, and it make take time for
your claim to be settled. If flood-
ing is extensive, the adjusters will
schedule their visits to review the
most severe damage first. The
adjuster cannot estimate your
damage until floodwaters are away

from the building.

In the meantime, protect your
home and its contents from addi-
tional damage, but do not make
repairs that make it impossible for
the adjuster to see the damage.
Step 2, “Give Your Home First
Aid,” discusses how to protect
your home from further damage.

While you are waiting for the
adjuster, the following suggestions
will help you organize the infor-
mation that you will need:

[0 Take photos or videotape the
damage to both the inside and
outside of the building and the

contents.

[ Separate your damaged and
undamaged belongings and
store them for the adjuster to
examine.

[J Find receipts, canceled
checks, or proofs of purchase
for high cost items such as
major appliances, if possible.
The adjuster will need the man-
ufacturer’s name; serial and
model numbers; price; location
and date of purchase; and a
description of the items.

The claims adjuster’s job is to
collect information that is sent to
a central office for processing.

The insured (you) must file a
Proof of Loss form within 60 days
of the flooding. In most cases, the
adjuster will file this form for you.
The form states the amount of
your loss and is signed by both the
insured and the adjuster. An
important point to remember is
that you will not be reimbursed for
expenses not authorized by the
adjuster.

You can ask the adjuster for an
advance or partial payment for
your building or contents loss,

Check on Financial Assistance

Some Points on
Settling Claims

* You are supposed to be reim-
bursed fairly for your loss, but
you are not supposed to profit
from a disaster.

* You cannot collect more than the
face value of your policy.

¢ You cannot collect for uninsured
items, such as landscaping.

* Most adjusters receive a flat salary
or compensation on a per case
basis. There are no financial
incentives that encourage the
adjuster to give you a small claim
payment.

* You should get the adjuster’s
name, company, and phone num-
ber. He or she will probably be
from out of town.

* In most cases, you will be reim-
bursed for the actual cash value of
an item. That is the cost of
replacing the item minus depreci-
ation. If your policy is for 80
percent or more of he replace-
ment cost of your house, you will
be reimbursed for the replace-
ment value of damage to your
house (no depreciation).

e If you have problems with a flood
insurance claim, your policy
should list an office or telephone
number that you can contact or
you can call your insurance agent.
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DAC Visit Checklist

Before you got to a DAC or phone
the toll-free number, do your best
to get together the following infor-
mation and documents. If you
don’t have all of them, don’t worry;
gather what you have and start your
disaster assistance application
process.

* Your name, address, Social
Security number, and identifica-
tion

* Telephone numbers where you or
a neighbor can be reached

* Names and ages of all persons liv-
ing in your home at the time of
the flood

* Insurance papers, including the
“Proof of Loss” form

* A summary of your damage and a
rough idea of the cost of repair or
replacement (See Step 3.)

* Your income and the income of
all other members of your house-
hold.

* Who you owe money to and how
much you owe (mortgage, car
loan, etc.)

* The total amount of your living
expenses (rent, mortgage, food,
clothing, udilities, medical, and
transportation costs)

Directions to your property, start-
ing from a major road, and a
road map with an X for your

property.
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especially if you need the money
to make your home liveable. An
advance will not affect the total
amount of your payment. Later,
when your total payment is deter-
mined, the amount you were
advanced will be subtracted from
it. You can also ask for a partial
payment if you disagree with the
amount of your loss on the Proof
of Loss form. Tell your adjuster if
you disagree and ask what steps
can be taken to straighten out
your claim payment.

The check to settle your flood
insurance building claim will most
likely be in your name as well as
the name of your mortgage holder.
Some insurance companies may
send the payment to your mort-
gage holder. Talk to your mort-
gage company ahead of time to
make sure there won't be a delay
in getting your claim payment to
you.

Disaster assistance

If the flooding was widespread
and caused a lot of damage, your
community might be eligible for
state or federal aid. To receive
such assistance, your community
must be declared a disaster area by
your Governor, a federal agency
director, or the President. Local
newspaper, radio and TV will keep
you informed about disaster decla-
rations and where to get informa-
tion about any programs that
might be available to you.

If the flood were severe enough
for your area to be declared a dis-
aster area by the federal govern-
ment, the Federal Emergency
Management Agency may open
“teleregistration”, which provides a

toll-free number for you to call to
request assistance. Or, it may
open one or more Disaster
Application Centers (DAC).
These centers will give informa-
tion and take applications for
assistance and are usually located
in a nearby school or other public
building. They will be open dur-
ing the day and early evening for
several days to give people time to
come in. Check local newspapers,
TV and radio reports for the loca-
tion and hours.

Federal disaster assistance may
be available in some cases to deal
with uninsured losses and needs.
People who are not insured should
go to a DAC first. If possible,
those with insurance should file
their Proof of Loss form before
visiting a DAC. If there is a long
wait, you can make an appoint-
ment for a later day, or use the
toll-free number. (Look at
FEMAs site on the World Wide
Web for more information:
http:/fwww.fema.gov).

When you go to a DAC or
apply for disaster assistance, take
the items listed below: The first
person you will talk to at a DAC
will be a receptionist. He or she
will review your damage and
needs, and identify which pro-
grams are most appropriate for
you. You will receive a checklist of
programs that can help you. You
can then talk to representatives of
these programs at tables in the
DAC.

There are six types of federal or
state disaster assistance. Except as
noted, the following are available
only if the President issues a disas-
ter declaration for your area.





Disaster Housing Assistance
This program may provide a
safe place to live until repairs to
damaged homes are completed.
Rent assistance or mobile homes
may be provided to those without
insurance. If repairs can be done
quickly to make your house live-
able, the program may provide
funds to make those repairs.

Disaster Loans
Home and business owners, farm-
ers, and others with real or person-
al property losses may be eligible
for low interest loans. These loans
are administered by the federal
government’s Small Business
Administration (SBA) and the
Farmers Home Administration
(FmHA). SBA and FmHA can
provide loans even if there is no
Presidential disaster declaration.
Eligibility and loan interest
rates vary according to the income
and financial condition of the
applicant. Check your local paper
or TV or radio station for the type
of loans available for replacing
your personal property and for
repairing your house.

Individual and family grants
This program may provide funds
for necessary expenses and serious
needs. Grants can cover immedi-
ate expenses such as medical treat-
ment, transportation, home repair,
replacement of essential personal
items, and the cost of protecting
your property from the flood.
Applicants must not have other
financial resources or be able to

qualify for an SBA disaster loan.

Check on Financial Assistance

Income tax deductions

If a federal disaster declaration was
made, you might quality to file an
amended tax return for the past
year and get a partial refund for
your uninsured casualty losses.
Even if no federal declaration is
made, you can often deduct your
uninsured losses on your next
income tax return. Ask the
Internal Revenue Service for
Publication 547, Non-Business
Disasters, Casualties, and Theft to
get more information.

Floodproaofing assistance
Restoring a building to its pre-
flood condition used to be the
focus of government disaster pro-
grams. Now, some programs
encourage “floodproofing,”—that
is, modifying the structure to help
it withstand damage from the next
flood. (See Step 8.) The SBA’s
Disaster Loan program can loan
additional money to cover certain
floodproofing costs—ask SBA
about it. Other programs will
vary from state to state.

Counseling

A variety of programs give advice
on recovering from a disaster.
These include help with unem-
ployment, food stamps, income
taxes, insurance claims, legal
issues, veterans benefits, and crisis
counseling. Crisis counseling can
be especially helpful in coping
with problems as you recover from
the flood before they get out of
hand. Be sure to ask the Red
Cross about “Disaster Mental
Health” information.
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on’t just build it back; build i

better. Now is the best possible
time to think about floodproofing
your home because you can take def-
inite action to protect your property
in the future. many floodproofing
measures are quite simple, cost effec-
tive, and easy to put in place. By
Sfloodproofing as you rebuild, you can
make the next flood easier on you
and your wallet.

Floodproofing

Floodproofing means to remodel
or rebuild using materials and
methods that will prevent or mini-
mize damage from future floods.
Consider the benefits to flood-
proofing your home:

* By protecting your home from
damage, floodproofing will save
you money and aggravation
during the next flood.

* Many floodproofing measures
are inexpensive.

* Protecting your house from
future flood damage will
increase your property’s resale
value.

* Many floodproofing measures
can be easily worked in during
repair and rebuilding, reducing
your costs.

* Some financial assistance pro-
grams can help pay for flood-
proofing.

* By preparing for the next flood,
you regain control over your
future—a guaranteed way to
reduce your level of anxiety and
stress. You don’t have to wait

for the government to act; you
can take care of protecting your
home when you are ready.

* Floodproofing won't make it
possible for you to stay at home
in a flood. But it is likely to
make it much quicker and
easier for you to clean up the
next time.

Before you repair or rebuild,
the first thing you should do is
talk to your town’s or city’s or
county’s building department.
You will need to ask the following
questions:

[3'What are the procedures for
applying for a building permit?
What inspections will need to
be done?

[0 Is your home substantially dam-
aged? (Substantially damaged
means that the cost to restore
your home to its “before dam-
aged” condition would equal or
exceed 50% of the market value
your home had before the dam-
age occurred.) The flood protec-
tion level is the level of flooding
that you want your house to be
able to withstand without
damage to your house or your
belongings.

Start by asking your building
department what flood protec-
tion level it requires for your
area. If there has been a flood
higher than the level they give
you, you should use that flood’s
level plus 1 or 2 feet for safety.
The next flood may be worse.





The next step is to decide if you
will be better off living in a differ-
ent location, away from areas that
flood. Ask your building official
about government agencies that
sometimes purchase property for
open space or flood protection in
areas that flood—you may qualify.

If you are sure that you will
repair or rebuild your house in the
flood-prone area, choose the
floodproofing type that is best for
your home or property. there are
give basic types of floodproofing
described here, as well as rebuild-
ing tips to help you safely repair
and rebuild.

Five Types of
Floodproofing

1. Elevation

Most buildings can be raised so
that the lowest floor is above the
possible flood level. If you had
foundation damage from the
flood, you may need to raise the
house to repair it. It will be easier
and cheaper to elevate the house at
that time.

There should be many contrac-
tors qualified to undertake elevat-
ing your house above flood level.
Elevation or relocation are the
only reasonable ways to protect
your home if it is subject to
coastal flooding or to deep flood-
ing (more than six feet deep.)

00 ] ﬁg

Elevation and relocation are also
the most dependable measures for
floodproofing your home.

An elevated building will need a
new foundation. The contractor
will jack up a structure and tem-
porarily set it on a temporary
framework called cribbing while
the foundation is built under-
neath. The foundations of an ele-
vated building may be columns,
piers, pilings, or raised foundation
walls. The elevated building will
usually look better and have added
protection if fill dirt is placed
around the new foundation. But
check with your building depart-
ment before adding fill dirt. It
may not be allowed in your com-
munity.

2. Relocation

Moving a building out of the
flood-prone area is the surest way
to protect it from flood damage.
Most houses and smaller commer-
cial buildings in good condition
can be moved, and it is usually no
problem to find contractors expe-
rienced in moving buildings. You
will have to purchase a new lot
unless your present lot is large and
has a good spot on higher ground
for your house. Relocation and
elevation are the only reasonable
choices for protecting a home that
is subject to deep flooding (of
more than six feet in depth) or to
coastal flooding.

3. Floodwalls

Floodwalls, berms, and levees all
work to keep floodwaters from
reaching your house. They are
built to at least the height of the
flood protection level in your area.
Floodwalls are usually made of

Rebuild and Floodproof
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concrete. Berms are simply small
levees, usually built from fill dirt.

Floodwalls, berms, and levees
can either surround the building
(ring levee) or connect to high
ground. They can also be built up
against a building’s foundation
walls. a sump and pump will be
needed to pump out water that
seeps under the wall. Floodwalls,
levees, or berms may not be
allowed in your area if they could
create a drainage problem on your
neighbor’s property. check with
your building department before
you build.

Floodwalls of all types work
best in places where flooding is
less than three feet deep. If flood-
waters near your home develop
swift currents, floodwalls, levees,
and berms cannot be used—they
may wash away. floodwalls and
berms may not be appropriate for
homes with basements.

If there is not enough room for
a berm or levee, you may be able
to build a floodwall made of con-
crete, which takes up less room.
The walls should contain internal
reinforcing bars to give added
strength as well as to help walls
resist cracking and settling over
time. Walls must be properly
anchored to withstand the same
water pressure that can destroy
basement walls.

4. Dry floodproofing

Dry floodproofing means sealing
a building to keep floodwaters
out. All areas below the flood
protection level are made water-
tight. Walls are coated with
plastic or rubberized sheeting or
special waterproofing compounds.
Openings such as doors, windows,
sewer lines, and vents are closed
permanently, or can be temporari-
ly sealed with removable shields or
sandbags.

Dry floodproofing can only be
done if the walls of your home are
strong enough to hold back the
floodwaters without collapsing.
For this reason, dry floodproofing
is not recommended if floodwaters
are expected to be more than two
or three feet above the ground
level. Dry floodproofing is gener-
ally nor appropriate for houses
with basements or crawl spaces.
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5. Wet floodproofing

Wet floodproofing means modify-
ing a building so that floodwaters
will cause only minimal damage to
the building and contents.
Building materials below the flood
protection level are replaced with
materials that are resistant to
water. Floodwaters are allowed
into the building to counteract the
pressure of the water on the out-

side of the walls.
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You should furnish areas that
have been wet floodproofed with
light, portable furniture that can
be easily and quickly moved
before a flood. Objects that are
difficult to move, such as furnaces,
water heaters, appliances, and
bookcases, are either put on plat-
forms or reinstalled upstairs.

Wet floodproofing has one
advantage over the other four
floodproofing times: even the
smallest efforts will significantly
reduce flood damage the next
time. Thousands of dollars can be
saved simply by moving furniture
and electrical appliances out of
areas that will flood. If you decide
not to use one of the other four
floodproofing types, you should
use wet floodproofing measures as
you repair and rebuild. The
rebuilding Tips in this section give
more wet floodproofing ideas.

Building permit

One you've determined the repairs
and floodproofing measures you
are going to take, local codes gen-
erally require that you get a build-
ing permit. Before you make
repairs or alterations to your home
or property, make sure your plans
are reviewed and okayed by your
building department. You may
also need to get the okay of our
homeowner’s association or mort-

gage holder before you make

repairs or alterations to your home
or property.

If you are just replacing items
such as carpeting or wallboard,
you will probably not need a per-
mit—but you should check with
your local building department
before you proceed. You will usu-
ally have to get a permit for elec-
trical work and repairs of structur-
al damage, such as broken walls.

Most local and state building
codes require that a building that
is substantially damaged be treated
as a new building. a new residen-
tial building must be built so that
its lowest floor is at or above the
flood protection level. In other
words, if your home meets the cri-
teria described above for “substan-
tially damaged,” you will have no
choice but to elevate or relocate
your home in order to meet local
building codes.

Failure to follow the local build-
ing code can result in an order to
stop reconstruction, a fine, imprison-
ment, higher flood insurance rates,
denial of flood insurance, or all of

the above.

Rebvuilding tips
Give your house plenty of time to
dry. Many problems result from
rebuilding after a flood before
everything dries. If it takes a week
for the visible signs of moisture to
disappear, allow at least another
week for the parts you cannot see
to dry. Don't try to force a
swollen door to close. Don’t force
wooden parts to fit. When com-
pletely dry, the wood may regain
its original shape.

There are small, inexpensive
measures you can take to make
your recovery easier after the next

flood.
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Products that resist
water damage

" Rebuild and Floodproof

¢ Concrete, concrete block, or

glazed brick
* Clay, concrete, or ceramic tile

¢ Galvanized or stainless steel nails,
hurricane clips, and connectors
(in areas subject to salt water
flooding)

* Indoor-outdoor carpeting with
synthetic backing (do not fasten
down)

* Vinyl, terrazzo, rubber, or vinyl
floor covering with waterproof
adhesives

¢ Metal doors and window frames

Polyester-epoxy paint (do not use
mildew-resistant paint indoors,
especially on cribs, playpens, or
toys because it contains an ingre-
dient that is toxic.)

e Stone, slate, or cast stone (with
waterproof mortar)

¢ Styrofoam insulation
* Water resistant glue
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Utilities

Move the main breaker or fuse
box and the utility meters above
the flood protection level for your
home. Make sure each circuit is
labeled so you know which cir-
cuits control which outlets and
fixtures. If the electrical code
allows, raise the electrical outlets
and switches above your flood
protection level.

If you are going to replace a
flooded furnace, water heater, or
air conditioner, install the new one
on a higher floor. If your new air
conditioner or heat pump will be
outside, install it on a platform
above the flood protection level. a
water heater can be put anywhere
near a hot water pipe. An updraft
furnace located in a basement can
be replaced with a downdraft fur-
nace on a floor above the flood
protection level.
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Where the flood protection
level is not too high, a furnace,
water heater or other heavy appli-
ance can also be raised on a plat-
form inside the house. Put the
appliance on concrete blocks or a
wooden platform supported by
concrete blocks. Make certain
that appliances such as washers
and dryers are secure and will not
vibrate off the blocks or platform
during use.

You can protect the furnace,
water heater, washer, and dryer
from shallow flooding with a low
floodwall built around the appli-
ance. a concrete or wooden wall 1
or 2 feet high can stop low-level
flooding. The wall should be
waterproofed with plastic sheeting
or waterproofing compounds that
can be purchased at hardware
stores.

Walls
Wash and disinfect the studs and
sills if the wallboard and insula-
tion had to be removed. If you
are going to rebuild the walls,
remember that metal studs and
sills are not damaged by water as
much as wooden ones.
Pressure-treated wood will resist
mildew and wood eating insects
outdoors, but it may swell as
much as untreated wood when
soaked. Some kinds of pressure-
treated wood should not be used
inside the house, where they will
come into contact with food or
skin. (It depends on which chem-
icals were used to treat them.)
Ask your lumber company to help
you choose the right products for
jobs you will do. They would also
have consumer information sheets
that give specific precautions for
some products. Ask for them.

Wallboard

Think horizontal rather than verti-
cal. Install the wallboard panels
sideways so they are only four feet
high. If the next flood is less than
four feet deep, you only have to

replace half the wall.





This drawing shows another
suggestion. Leave the wall open
one inch above the sill. The base-
board will hide this gap. When
you remove the baseboard after
the next flood, the wall cavity will
drain freely and air will circulate
better. Check your local codes,
however. If a firewall is required,
the building code may not allow
the gap.

“Greenboard” or other moisture
resistant wallboard is made for
bathrooms and other damp areas,
such as basements. It may be
more sturdy when wet than regu-
lar wallboard. However, if soaked
with floodwaters, it will present

the same health hazard as regular
wallboard and should be replaced.

Floors

Some floors are made with particle
board or plywood, materials that
fall apart when wet for long,.

Floor joists and some wood floors
will regain their shapes if allowed
to dry naturally.

After re-nailing, a wooden floor
may need a little sanding to be
smooth, or you can place a new
underlayment for a new floor over
it. Use screws or screw nails on
floors and stairs to minimize
warping. Do not lay new flooring
or carpet until the subflooring is
completely dry.

Painting

Do not paint until the surface is
completely dry. If the surface still
contains moisture, the paint will
peel. Things look dry on the sur-
face long before they are dry on
the inside, and this can lead to
costly mistakes. It may take sever-
al weeks for the surface to dry out
enough.

To get an idea if a wall or floor
is dry enough to paint, dry an area
approximately 18 inches square
with a blow dryer. (When check-
ing a wall, select an area near the
floor where it will be most damp.)
Cover the area with a piece of
clear plastic sheeting. Carefully
seal all the edges with tape. Check
the plastic 24 hours later. If there
are beads of condensation on the
side of the plastic that face the
wall or the floor, it’s still too damp
to paint.

You can cover concrete surfaces
with a clear coating or penetrating
sealer to make cleanup easier next
time. Don’t paint over water
stains—they will bleed through
several coats of paint. Coat the
stained area with shellac or a com-
mercial stain killer before painting.

If you are going to dry flood-
proof your walls, don't rely on
waterproofing paints; they cannot
keep floodwaters out. Such paints
may protect a deck from rain, but
they cannot protect walls and
floors against the pressure of
standing water. (Thick plastic or
rubberized sheeting provides the
most secure waterproofing seal.)

Rebuild and Floodproof
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Products to Avoid

Avoid using or storing in areas like-
ly to flood:

* Fiberglass or cellulose insulation

¢ Cork, corkboard

* Gasoline, weed killer, pesticide,
lye, drain cleaner, swimming pool
and other chemicals

e Linoleum

* Particle board, chipboard, fiber-
board, paperboard, strawboard,
Masonite paneling

* Wallboard, Sheetrock, drywall,
gypsum

* Wallpaper
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Windows

If you live near the coast, your
home is likely to suffer damage
from the high winds and floodwa-
ters of a hurricane or nor’easter.
Boarding up all your windows and
doors are the best way to protect
them from breaking and letting in
the heavy rains that a coastal
storm brings. Taping windows
will not prevent them from break-
ing during a storm.

Cut plywood to fit each of your
windows and doors well before a
storm threatens. Label each piece
so you'll know which window or
door it covers. Store the plywood
with the nails or other fasteners
you will need to attach them.
That way, you will be able to put
the plywood up quickly when a

storm threatens.

Contractors

You may need a contractor to help
you rebuild, especially to handle
the difficult jobs such as founda-
tion repair and electrical work.

If you have been satisfied with
work done by licensed local
contractors, try them first. If
they cannot help you, ask them
for recommendations.

If you must hire a contractor
you do not know, talk to several
contractors before you sign any-
thing. Reputable contractors
would agree that you should take
the following steps:

[0'Check on the firm’s reputa-
tion. The local Better Business
Bureau, home builders associa-
tion, or building trades council
are excellent sources. Ask if
the firm has had unanswered
complaints filed against it.

[ Ask for proof of insurance.
Be sure the contractor has
disability and worker’s com-
pensation insurance. If the
contractor is not insured, you
may be liable for accidents on
your property.

[ Ask for references.
Contractors should be willing
to provide names of previous
customers. Call some of the
customers and ask if they would
hire the contractor again.

[J Ask for a written estimate.

Check it to make sure it
includes everything you expect
the contractor to do. Some
contractors charge a fee for an
estimate, which is understand-
able because they have plenty of
work to do after a flood.

[ Ask for a contract. The con-
tract should be complete and
clearly state all the work, the
costs, and the payment sched-
ule. Never sign a blank con-
tract or one with blank spaces.
If a lot of money is involved, it
may be worth your while to
have an attorney look at the
contract before you sign it.

[ Ask for any guarantees in
writing. If the contractor pro-
vides guarantees, they should be
written into the contract, clearly
stating what is guaranteed, who
is responsible for the guarantee
(the dealer, the contractor, or
the manufacturer), and how
long the guarantee is valid.

[J Obtain a copy of the final
signed contract. Once signed,
it is binding on both you and
the contractor.
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[ Don't sign off before the job * Beware if you are asked to pay

is finished. Don’t sign comple-
tion papers or make the final
payment until the work is com-
pleted to your satisfaction. a
reputable contractor will not
threaten you or pressure you to

sign if the job is not finished
properly.

cash on the spot instead of a
check made out to the contract-
ing company. a reasonable
down payment is up to 30% of
the total cost of the project.
Make sure your contractor calls
you or a qualified observer to
inspect work before it is covered

over. Shoddy work on sewers or

Areas recuperating from floods basement walls will be hidden
are often prime targets for less- from view, and you won't know
than-honest business activities. if there is a problem until the
Building codes often require that next flood. Most building
work be done only by licensed departments will want to
contractors. Some building inspect electrical and plumbing
departments and trade associations lines before the walls are covered
keep lists of contractors who work with wallboard or paneling.
in the community.

Here are some points to If you are a victim of fraud or
remember: have problems with a less than
* Be cautious when contractors reputable contractor, the state or

you don’t know offer “special local consumer protection office

deals” after a disaster or want to or public attorney should be able
use your home as a “model to tell you what to do.

home.”

* Ask for complete financial
details in writing and for an
explanation of any differences
from regular prices. Sales are
worthwhile and they do exist,
but be sure you are getting the
services and products you are
paying for.

* Do not sign a contract when a
salesperson has pressured you.
Federal law requires a three-day
“cooling oft” period for unso-
licited door-to-door sales of
more than $25. If you want to
cancel such a contract within
three business days of signing it,
send your cancellation by regis-
tered mail. Other types of sales
may have contracts with differ-
ent cancellation clauses.
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Prepare for the Next Flood

e prepared is more than just a

Scout motto. Your home will
very likely be flooded again someday.
Preparing for the next flood will
protect you and your family, your
property, your finances, and your
peace of mind. In addition to the
Sfloodproofing measures discussed in
the previous step, you should buy
flood insurance, develop a flood
response plan, and help your com-
munity implement a flood protection

progmm.

Flood Insurance

Even if you have floodproofed

your home, you still need insur-

ance to protect you from the
unexpected events such as a flood
that rises higher than your flood
protection level. If you have
insurance, find out whether you
have the right kinds of coverage,
and whether you have adequate
coverage. Homeowners’ policies
do not cover damage caused by
floods, so you will probably need
to purchase a separate policy
under the National Flood

Insurance Program (NFIP).

An NFIP policy covers:

* Damage to your building or
contents caused by a general
condition of surface water
flooding (up to the amount of
your coverage)

* Costs for protecting your prop-
erty from flood damage, includ-
ing moving and storing your
contents for up to 45 days (up
to the amount of the

deductible)

* Expenses for removing debris

left by the flood

An NFIP policy does not cover:
* Damage caused by high ground
water, sewer backup, subsurface
flows, or local drainage prob-
lems that are not considered a
“general condition of flooding”

* Property located outside an
insurable building, including
fences, outdoor swimming
pools, driveways, docks, flood-
walls, crops in the field, and
landscaping

¢ Vehicles, trailers on wheels, and
boats

* Paneling, carpeting, furniture,
and contents in the finished
portion of a basement or under-
neath an elevated building

* Animals
* Money, valuable papers, and
land values

* Living expenses and lost income

The NFIP provides federally-
backed insurance coverage for any
building in a community that is
participating in the program.
Almost every type of walled and
roofed building can be insured.
1t does not matter whether the
building is in or out of the flood-
plain. A mobile (manufactured)
home affixed to a permanent site
and properly anchored can also be
insured. You can get coverage on
the building as well as for con-
tents. Building coverage.
Insurance can be purchased for





the walls, floors, insulation, wall to
wall carpeting, furnace, and other
items permanently attached to the
structure. (Permanent items
include anything that would not
fall out if you turned the building
upside down; i.e., items that stay
with the building when it is sold.)
Up to 10% of the policy value for
building coverage may apply to a
detached garage or carport on the
same lot.

If you buy insurance for 80 per-
cent or more of the replacement
value of your home, you will be
reimbursed for the replacement
value of damage to your home—
no depreciation will apply. If your
coverage is for less than 80%, you
will be reimbursed for the actual
cash value of the damage—replace-
ment value minus depreciation.
Contents coverage. Contents
coverage insures your personal
property. Renters as well as own-
ers may purchase contents cover-
age. Although you can get con-
tents coverage without having a
building coverage policy, those
contents must be located in a
building that can be insured under
the NFIP. Contents coverage will
pay some costs to move and store
contents in a safe place when a
flood threatens.

Basements. Building coverage
is recommended to cover the
walls, floor, furnace, and other
structural components of a base-
ment. However, the NFIP does
not cover finished portions of a
basement (carpets, wallboard) or
its contents. Damage to the base-
ment foundation is a major prob-
lem during floods, so this coverage
can be very important even
though it does not cover the fin-
ished portions (carpets, wallpaper)
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of basements. Some private com-
panies sell coverage for water dam-
age caused by sewer backup or
sump pump failure—items that
are not covered by the NFIP.

NFIP flood insurance is sold
through private insurance agents
and companies. All companies
offer identical coverage and rates.
Newer or substantially improved
houses are charged according to
their elevation in relation to the
expected flood level. Older
homes, which are “grandfathered”
in, qualify for a flat, subsidized
rate. Houses outside floodplains
that are identified on Flood
Insurance Rate Maps pay lower
rates. You can check your proper-
ty’s location on a Flood Insurance
Rate Map at your building depart-
ment or an insurance agent.

A few private insurance compa-
nies sell their own flood insurance
policies, although the coverage
and rates are different from the
NFIP’s. Some mobile home
insurance covers flood losses.
Unlike the NFIP, private insurance
will vary from company to com-
pany so check several for their
coverage and rates.

If you are located in a flood-
plain shown on a Flood Insurance
Rate Map, you must buy flood
insurance coverage as a condition
of having a mortgage or home
improvement loan from a federally
regulated lender or as a condition
for getting federal disaster assis-
tance. In some cases, private
insurance will suffice for this
requirement, but generally the
lender or disaster assistance agency

will ask to see an NFIP policy.
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Buy flood insurance protection
before the next flood is threatening.
There is a thirty-day waiting period
before NFIP flood coverage takes
effect. Contact your insurance
agent for information on rates and
coverage.

Flood Watch, Flood Warning

Floods can take several hours to

days to develop.

* A flood watch means a flood is
possible in your area.

* A flood warning means flooding is
already occurring or will occur
soon in your area.
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Flood Response Plan
Preparing a flood response plan
will help you think through all the
details that demand attention as
the floodwaters approach. This is
a project for the whole family. As
you write down the plan, you can
make sure everyone understands
it. And having the plan in writing
will help you remember what to
do when everyone is in a hurry
and excited because a flood is
coming.

The next flood might be worse
than the last one. Talk to your
building official or city or county
engineer about that possibility.
See Step 8 for information on the
flood protection level in your area
to use as you prepare your flood
response plan.

Check with your local emer-
gency manager or Red Cross chap-
ter for the official warning and
evacuation procedures. Find out
how much warning time you will
have to leave your home before
the flood reaches you. Identify a
friend, relative, or motel where
you can go when you asked to
evacuate. Test drive your evacua-
tion route to be certain it will be
passable when flooding is likely.
Be prepared to evacuate when told
to do so or if you see floodwaters
rising. You may hear flood warn-
ing and evacuation information
on your local TV and radio sta-
tions.

Make a record of all your person-
al property. Go through your
home room by room recording
household inventories and taking
photographs or videotapes.

Inventory forms are available from
most insurance companies, or you
can use the format shown in Step 3.
Keep photocopies of inventory
records, insurance policies, deeds,
and other valuable papers at a dif-
ferent location, someplace outside
of the flood-prone area.

If flooding in your area is from
sewer backup or basement, your
own water alarm can give you pre-
cious lead time before your
belongings are damaged by flood-
waters. a water alarm is similar to
a smoke alarm; it beeps when
water touches it. Water alarms
cost $10 to $20 and are available
at hardware stores.

Develop a flood response plan
based on the flood protection
level, local warning procedures,
and the time you will have to
respond. In flash flood areas, you
may only have enough time to
evacuate. But if you live in areas in
the path of a hurricane or on large
rivers, you may have 12-24 hours
of warning time.

Flash floods

If you live in a mountainous area,
or if your flooding comes from a
small stream or ditch, your home
may be subject to flash flooding.
Flash floods can occur before the
local emergency managers have
time to issue a warning. In these
cases, the National Weather
Service may issue a flash flood
watch advising people that condi-
tions are favorable for a flash
flood. You may not be notified of
a flash flood warning before flood-
ing actually begins.
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Hurricanes

If you live near the coast, you will
be asked to evacuate when a hurri-

cane threatens your community.
It is important to evacuate when
you are asked to. Prepare your
flood response plan to take into
account all of the time that you
will need to protect your home
before you evacuate. You will

need time to board your windows
and to clear your yard so that your

belongings will not blow or float
away. You may also want to take
time to move your belongings
above the flood protection level.

(See Step 8.)

Developing a checklist

Your flood response plan should

be a checklist of steps to take

before floodwaters reach your
home. The following are exam-
ples of things to include:

Listen to local radio or TV
stations for flood information
and evacuation instructions.

[ Read safety precautions at the

top of this document.

U Get into the habit of keeping a

full tank of gas in your car,
especially at times of the year

when flooding can be expected

in your area.

0 Pack the car with supplies you
need while away from home.

U Put supplies needed for clean

up and recovery in a safe place.
If your flood protection level is

over your top floor, you may
have to store supplies at a
friend’s home away from the
flood-prone area or take them
with you in your car.

[J Take pets to a kennel or friend’s
place on high ground. Health
codes do not allow animals in
public shelters.

0 If you have enough warning
time, move your contents above
the flood protection level or to
another safe place. Some of the
cost of doing this can be
covered under an NFIP flood

insurance policy.

0 Install flood shields and other
floodproofing measures you
may have prepared.

U In hurricane-prone areas,
protect against wind damage.
Install hurricane shutters or
plywood covers over windows
and doors, take down TV
antennas, and securely tie
down boats, garbage cans, and
everything else left outdoors.

[ Tape plastic around the cap to
your well. This will prevent
most, but not all, floodwater
from entering your water
supply. You will still have to
disinfect your water, as

explained in Step 5.
U Turn off the electricity, gas, oil,

and water.
[J Lock your home.

U Follow your designated evacua-
tion route to a place of shelter.

If You Are Asked To
Evacuvate

Take essential disaster supplies
with you. See “Disaster Supplies
Kit” on this web site.

Community activities

Your neighborhood or community
can take steps to reduce flood loss-
es in the future. Recent flooding
may prompt local governments to
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Flash Flood Watch

If it is raining a lot, or if you are in
mountainous areas, it’s a good idea
to keep listening to local radio
stations (not stations in locations
away from where you are). If you
hear a flash flood watch for your
area, it’s a good idea to stay on high
ground.

If you hear a flash flood
warning, climb to higher ground
immediately. Leave your car,
camping gear, or other belongings
where they are. You may have only
minutes to escape.

Flash floods can happen without
warning. If you hear a rumbling
sound, if animals are running away
from where you are, or if you feel
the ground shaking, climb to higher
ground immediately.
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start a flood planning effort that
encourages citizens to participate.
If no effort is underway, encourage
your community leaders to get a
flood protection program started.

There are many ways to reduce
flood damage. a community flood
protection program should consid-
er a variety of activities. The
obvious solution often seems to be
“fixing” the shoreline or river
using flood control projects such
as dredging or seawalls.
Unfortunately, these activities may
not be effective, feasible, or afford-
able without state or federal aid.
Because flood control projects
require so much planning, time,
and money, communities should
also consider and implement other
approaches.

Keeping the ditches and
drainageways open is very impor-
tant. Trash, construction materi-
als, shopping carts, and even grass
clippings dumped in a ditch can
clog bridges and culverts, and add
to water pollution.

Neighborhood efforts to keep
the ditches clean and to report
dumpers can make a big difference
in the amount of flooding, espe-
cially during smaller storms.
Report illegal floodplain construc-
tion activities (i.e., those without a
permit posted) to the building
department.

You can work with your neigh-
bors to monitor stream levels or
rain gages to give the community
advance warning. It may also be
possible to monitor common
debris catching sites, such as
bridges, and keep the openings

clear.

Sandbagging

Sandbagging can be very expen-
sive. If your community wants to
establish a plan for sandbagging,
you will have to buy sandbags
before a flood to be sure you have
them on hand. Get burlap or
plastic sandbags. Other kinds of
bags simply won't hold up. Burlap
or plastic bags cost 25¢ to 50¢
each. Sand and plastic sheeting
must also be stockpiled.

Sandbagging can also be very
time consuming. It takes two
people approximately one hour to
fill and place 100 sandbags, giving
you a wall one foot high and 20
feet long. If you skimp on the
bags, you risk putting up a wall
that will be knocked over.

When a flood is imminent,
everyone wants to sandbag, usual-
ly because they don’t know what
else to do. While it does have a
therapeutic effect, sandbagging
should be considered only as part
of an overall flood response plan,
or as a last resort for individuals.

A good plan will help use your
limited time and resources most
efficiently. For example, a food
response plan might call for sand-
bags to fill in gaps in a floodwall.

Sandbagging is supposed to
keep water away from vulnerable
flood-prone property.
Floodproofing measures and mov-
ing contents out of the way are
much more secure methods to
accomplish the same thing.
Therefore, before you consider
sandbagging for your personal
property, consider the flood pro-
tection alternatives discussed in
Step 8. They are more effective
and more dependable ways to pro-
tect a home from flooding.





Sovurces of information

The following people can provide
advice or assistance on flood
recovery. Some of these people
may be able to speak to neighbor-
hood groups or help in developing
a community flood protection
program.

Flood Preparedness and Safety
The American Red Cross and
local emergency managers conduct
sessions to increase public aware-
ness and to educate the communi-
ty in ways to prevent, prepare for,
and cope with emergencies. Local
emergency managers also sponsor
public meetings on damage reduc-
tion, safety, response planning,
how to handle stress, and other
flood-related topics.

The following publications are
available from the American Red
Cross. Contact your Red Cross
chapter for more information:

 Your Family Disaster Plan
(ARC 4466)

* Su plan para el hogar en caso de
desastres (ARC 4466S)

* Your Family Disaster Supplies
Kit (ARC 4463)

* Su Equipo de suministros para la
Jfamilia en caso de desastres (ARC
4463S)

e Safe Living in Your
Manufactured Home (ARC
4465)

* Are You Ready for a Flood or
Flash Flood? (ARC 4458)

* cEsid prepqmdo para una inun-
dacién or inundacion siibita?

(ARC 4458S)
e Are You Ready for a Hurricane?
(ARC 4454)

o ;Estd preparado para un
huracan? (ARC 4454S)
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Clean up
Many Cooperative Extension
Service offices have home econo-
mists and food and farm experts.
Check your telephone book under
the county name. For example, if
you live in Pittsburg County,
check under “Pittsburg County
Cooperative Extension Service”.
Questions on cleaning or disin-
fecting of specific materials can be
answered by manufacturers of
cleaning products. Check the
product labels for toll free tele-
phone numbers.

Flood insurance

Your property insurance agent is
the best source of information on
flood insurance. He or she can
give you forms and instructions
for making your own property
inventory. a free copy of Answers
to Questions about the National
Flood Insurance Program, FIA—2,
is available from the Federal
Emergency Management Agency.
(See address below.)

Repairs and rebuilding
Local building and housing
departments, and hardware stores
are excellent sources of technical
advice. Their staffs have many
years of experience in dealing with
local construction conditions.
Home maintenance and repair
books that are found in libraries or
bookstores are invaluable refer-
ences for the do-it-yourselfer.
Private home inspectors can
give you itemized lists and cost
estimates of needed repairs. (Look
in the yellow pages under Building
Inspection Services.) Building
trades associations and the Better
Business Bureau can provide guid-
ance on dealing with contractors.
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Floodproofing

Some local building officials and
contractors are familiar with
floodproofing techniques. Several
states and communities have pub-
lished floodproofing or “retro-
fitting” manuals. The Federal
Emergency Management Agency
and the U.S. Army Corps of
Engineers have several publica-
tions that provide excellent sum-
maries of various floodproofing
measures. The following are avail-
able free from:

Federal Emergency
Management Agency
Attn: Publications
P O. Box 2012
Jessup, MD 20794-2012

* Design Manual for Retrofitting
Flood-prone Residential
Structures, FEMA-114. This
detailed manual explains all the
floodproofing options in lan-
guage a homeowner can under-
stand.

» FElevated Residential Structures,
FEMA-54.

* Floodproofing Non-residential
Structures, FEMA-102.

o Coastal Construction Manual,
FEMA-55.

» Manufactured Home Installation
in Flood Hazard Areas, FEMA-
85.

The following are available for
free from:

U.S. Army Corps of Engineers
Attn: CECW-PF
20 Massachusetts Avenue, N'W
Washington, D.C. 20314
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o Introduction to Flood Proofing,
John R. Sheaffer, 1967

* Flood-Proofing Regulations, U.S.
Army Corps of Engineers,
Pittsburgh District, 1990, 80
pages (Corps publication EP
1165 3 314).

* Flood Proofing Systems &
Techniques, LN. Flanagan,
editor, 1984

o Flood Proofing Tests, Tests of
Materials and Systems for Flood
Proofing Structures, Corps of
Engineers, National Flood

Proofing Committee, August,
1988.

* Raising and Moving the Slab-
On-Grade House, Corps of
Engineers National Flood
Proofing Committee, 1990.

References on technical aspects
of floodproofing can be located
through the Floodplain
Management Resource Center, a
free service provided by the
Association of State Floodplain
Managers. Call 303/492-6818
9:00 am - 4:00 pm, Mountain
Time.

FEMA Regional Offices

Region I—

CT, ME, MA NH, RI, VT
FEMA Region I

J.W. McCormack POCH, Rm.
442

Boston, Massachusetts 02109-
4595

(617) 223-9561
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Region 11—

NJ, NY, PR, VI

FEMA Region II

26 Federal Plaza, Rm. 1337
New York, NY 10278-0002
(212) 225-7202

Region 11—

DE, DC, MD, PA, VA, WV
FEMA Region III

Liberty Square Bldg., 2nd Floor
105 S. Seventh Street
Philadelphia, Pennsylvania
19106-3392

(215) 931-5750

Region IV—

AL, FL, GA, KY, MS, NC, SC, TN
FEMA Region IV

1371 Peachtree St., N.E., Suite
700

Atlanta, Georgia 30309-3108
(404) 853-4400

Region V—

IL, IN, MI, MN, OH, WI

FEMA Region V

175 West Jackson Street, 4th Floor
Chicago, Illinois 60604-2698
(312) 408-5533

Region VI—

AR, LA, NM, OK, TX
FEMA Region VI

Federal Regional Center., Rm.
206

800 N. Loop 288

Denton, Texas 76201-3698
(817) 898-5127

Region VII—

IA KS, MO, NE

FEMA Region VII

911 Walnut Street, Room 200
Kansas City, Missouri 64106-
2085

(816) 283-7002
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Region VIII—

CO, MT, ND, SD, UT, WY
FEMA Region VIII

Denver Regional Center
Building 710, Box 25267
Denver, Colorado 80225-0267
(303) 235-4830

Region [X—

AZ, CA, HI, NV

FEMA Region IX

Building 105

Presidio of San Francisco

San Francisco, California 94129-
1250

(415) 923-7176

Region X—

AK, ID, OR, WA

FEMA Region X

Federal Regional Center

130 228th St., S.W.

Bothell, Washington 98021-9796
(206) 487-4682
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Index

A

Adjuster 11, 12, 16, 27, 28, 31-
32
Air Conditioning 10, 15, 39
American Red Cross 2, 13, 25,
30, 46, 50
Animals 3, 7 47
Anxiety 1, 2, 35
Appliances
Cleaning 26-27
Gas 21
Protecting 38, 39

B

Counseling 2, 33-34
Crawl space 10, 20
Credit Cards 13-14

Cirisis counseling 2, 33-34

D

Baseboards 18, 19, 40

Basement 20, 37, 38, 39,
40, 45

Berms 37, 38

Bleach 23, 24, 26, 27

Books 7, 28

Builders 41-42

Building permit 35, 38-39

C

Dampness 15

Dehumidifier 15

Depression 1

Desiccants 15-16

Disaster assistance 32-34
Dishes, cleaning 3, 27
Disinfectants 26

Drywall, see Wallboard

Drying 15-20

Ducts, heating or cooling 10-15

E

Cabinets 7, 15
Calcium Chloride 16
Carpet 12, 13, 16, 20, 26, 40
Ceiling 6-7, 8, 13, 17-19
Children 2
Chimney 21
Cleaning
Advice 9-10, 25-29, 50
Cleaners 26
Supplies 25, 49
Closets 15, 16
Clothing, cleaning 27
Community activities 49
Computers 28
Concrete 19, 40, 41
Contractors 41-42
Contracts 42
Cosmetics 16

Electrical system
Circuit breakers 5, 13, 22-23
Cleaning 9-10, 22
Electricity safety 22
Fuse boxes 5, 13, 22-23
Turning oft 5
Turning on 22-23

Elevation 36

Evacuation supplies 48

F

Repairing Your Flooded Home

Flood protection level 35, 36, 37,
38, 29, 44
Flood response plan 46-49
Flood warning 46
Flood watch 46
Floodwall 37, 38, 39, 44, 49
Floor 8, 12, 13, 20, 40
See also Carpet
Flooring 20, 40, 41, 51
See also Carpet
Foam rubber 16, 20
Food 11, 16-17, 27-28, 48
Foundation 5, 12, 13, 20, 36, 37,
38, 45
Fuel oil 6, 21
Furnace 15, 21, 38, 39, 45
Furniture 10, 13, 16, 26, 38, 44
Cleaning 26

G

Fatigue 1-3

Financial assistance 13, 30-34

Flash floods 46-47

Flood insurance 7-8, 21, 44-46
Claims 11, 12, 31-32
References 51

Flood protection
Community activities 49
Emergency steps 47

Flood response plan 46-49

Flood proofing 13, 35-41
Assistance 33
References 51

Garbage 16-17, 28
Gas system, 6, 13, 21
Checking for leaks 5, 21
Gas meter 6
Turning off 5-6
Turning on 21
Generators 4
Government assistance 32-34
Grants 33
Grass 28
Gypsum board, see Wallboard

H

Health precautions 1-3, 9
Humidity 15-16
Hurricanes 41, 46, 47

References 50
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I @) T
Income tax 11, 33 Oil, see Gas system Tile 20, 40
Information sources of 50-53 Outlets, see Electrical system Toys 2, 16

Insulation 17, 18, 19, 20, 40, 41
Insurance
Agent 11, 16
See also Adjuster
Coverage 11
Flood 7-8, 21, 31-32, 44-46
Homeowner’s 11
Wind and hail 11
Inventory 12, 46, 48

K

Outreach programs 1-2

P

Kitchen ware 27

L

Lawn 28

Leather cleaning 13, 27

Levee 37, 49

Lights, see Electrical system,
Appliances

Linoleum 41
See also Flooring

Loans, disaster 30, 33

LP gas, see Gas system

M

Paint 40-41

Paneling 20, 41

Permit, building 35, 38-39

Pets, see Animals

Photographs 7, 28

Plan for recovery 11-14

Plants 29

Plaster 6, 17, 18, 19

Plywood 17-18, 40, 41, 47
See also Wood, Floors,
Paneling, Windows

Power, see Electrical system

Prescriptions 48

Proof of Loss 12, 31-32

Propane, see Gas system

R

Mattresses 16

Medicine 16, 48

Mildew 7, 15, 16, 25, 26, 27

Mildew-resistant paint 40

Mobile (manufactured) home 44,
45

Mold, see Mildew Mortgage hold-

er 13, 32, 38

Mosquitoes 28

Moth crystals 28

Mud 5, 7, 9-10, 15, 17, 20, 22,
27, 28-29

N

Rebuilding, see repairs
Records 11-12, 16, 28, 46
Recovery plan 11-14

Regulations, see Building code
Red Cross, see American Red

Cross
References 50-53
Repairs 35-43

Temporary 7-8
Roof 8
Rugs, see Carpet

S

National Flood Insurance
Program, 44-46
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Safety checklist 6

Sandbags 49

Septic system 24

Sewage disposal 24

Sheetrock, see wallpaper

Stress 1-2

Structural damage 12, 38

Substantially damaged,
definition 38

Trash, see Garbage

U

Unheated. See Winterizing

Utilities. See also Electrical system,
Gas system, Water supply
Restoring 21-24

14
Valuables 7
Video 11, 16, 46
Camera 5
Volunteer organizations 30

w
Walls 7, 8, 12, 13, 17, 41
Basement 8-9, 45
Drying 13, 17, 18, 19
Cleaning 10, 25, 40
Protecting 37
References 51
Wall covering 19, 41
Wallboard 6, 7 13, 15, 17, 18,
19, 40, 41
Cleaning 25
Wallpaper, see Wall covering
Warnings 46, 47, 49
Water, drinking 3, 5, 8, 23-24
Water alarm 46
Water heater 21, 24, 38, 39
Waterproofing 37, 39, 41
Water supply 8, 10, 23-24
Well water 24, 47-48
Windows 8
Cleaning 25
Winterizing 24
Wires, wiring, see Electrical
system
Wood 16, 17-18, 26, 39, 40
See also Walls, Floors, Furniture,
Cabinets
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Important Numbers

Police Insurance Agent

Fire Homeowner’s Insurance Policy
Company

Ambulance Number

Emergency Management Office Flood Insurance Policy
Company

Neighbors Number

Wind and/or Hail Insurance Policy

Company
American Red Cross Number
Power Company Disaster Hotline (announced if there is a federal disaster
declaration)
Gas Company Hardware Stores
Water Lumber Companies
Health Department Cooperative Extension Service

Poison Control Center






FLOOD SAFETY

Do not walk through flowing water. Drowning is the number one cause
of flood deaths. Most of these drownings occur during flash floods. Six inches
of moving water can knock you off your feet. Use a pole or stick to make sure
that the ground is still there before you go through an area where the water is
not flowing.

Do not drive through a flooded area. More people drown in their cars
than anywhere else. Don't drive around road barriers; the road or bridge may
be washed out.

Stay away from power lines and electrical wires. Electrocution is
also a major killer in floods. Electrical current can travel through water. Report
downed power lines to your utility company or local emergency manager.

Turn off your electricity when you return home. Follow the instruc-
tions in Step 2. Some appliances, such as television sets, can shock you even
after they have been unplugged. Don’t use appliances or motors that have got-
ten wet unless they have been taken apart, cleaned, and dried.

Watich for animals, especially snakes. Small animals that have been
flooded out of their homes may shelter in yours. Use a pole or stick to seek
poke and turn items over and scare away small animals.

Look bhefore you step. After a flood, the ground and floors are covered with
debris including broken bottles and nails. Floors and stairs that have been cov-
ered with mud can be very slippery.

Be alert for gas leaks. Usc a flashlight to inspect for damage. Don't
smoke or use candles, lanterns, or open flames unless you are sure that the gas
has been turned off and the area has been aired out.Carbon monoxide exhaust
kills. Use a generator or other gasoline-powered machine outdoors. The same
goes for camping stoves. Fumes from charcoal are especially deadly-cook with
charcoal only outdoors.

Clean everything that got wet. Floodwaters have picked up sewage and
chemicals from roads, farms, factories, and storage buildings. Spoiled food and
flooded cosmetics and medicines are health hazards. When in doubt throw
them out.

Take good care of yourself. Recovering from a flood is a big job. It is
tough on both the body and the spirit. And the effects a disaster has on you
and your family may last a long time. Read Step 1 on how to recognize and
care for anxiety, stress, and fatigue.

Issued in furtherance of the International Decade
Jor Natural Disaster Reduction.

ARC 4476
FEMA L-198
Aug. 1992







