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steps to address problems, should they arise.

www.wellwater.bse.vt.edu.

Private water sources such as wells and springs are not regulated by the U.S. Environmental Protection Agency
(EPA). Although private well construction regulations exist in Virginia, private water supply owners are respon-
sible for providing maintenance for their water systems, monitoring water quality, and taking the appropriate

The EPA public drinking water standards are good guidelines for assessing your water quality. “Primary drinking
water standards” apply to contaminants that can adversely affect health and are legally enforceable for public
water systems. “Secondary drinking water standards” are nonregulatory guidelines for contaminants that may
cause nuisance problems such as bad taste, foul odor, or staining.

Testing your water annually and routinely inspecting and maintaining your water supply system will help
keep your water safe. For more information, visit the Virginia Household Water Quality Program website at

What Is Shock Chlorination?

Shock chlorination is a process of disinfecting a pri-
vate water supply and plumbing system by circulating
a concentrated chlorine solution throughout the system.

When Should Shock Chlorination
Be Used?

Bacterial contamination in water cannot be seen,
tasted, or smelled by human senses, and health-related
symptoms caused by bacterial contamination can
occur some time after exposure. Shock chlorination
is required following well construction and is recom-
mended following a positive total coliform water test
or any maintenance or repair of a private water sup-
ply system. Additionally, private water supply systems
should be shock chlorinated after any flooding or if
another obvious means of water contamination is pres-
ent in your area.

Although shock chlorination will address bacteria
present in your water system, if a continuous source
of contamination persists — a malfunctioning septic
system or a pathway for surface water to enter a well,
such as a loose well cap or cracked casing — bacte-
rial contamination will continue to be a problem. Steps
should be taken to identify and address the source of
contamination.

What Precautions Should Be
Taken When Shock Chlorinating?

While an accomplished do-it-yourselfer can shock
chlorinate his or her own private water supply system,
the process can be challenging. If your water supply
system needs to be shock chlorinated, consider con-
tracting a licensed and certified well driller to do it for
you. Should you decide to shock chlorinate your water
supply system yourself, there are several precautions to
keep in mind.
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* Your water pump is electric. To prevent an elec-
tric shock, turn the pump circuit breaker off before
removing the well cap or cover. You will need to turn
the power on during Step 3 of the shock chlorination
process (below), but be sure to turn the pump circuit
breaker off again before replacing the well cap or
cover (Step 4). Wear waterproof rubber boots.

* Concentrated chlorine solutions like those
required to shock chlorinate a private water
system can be dangerous. It is important to wear
appropriate clothing, including goggles, a protective
apron, and rubber gloves and boots. The area where
the chlorine solution is to be mixed and added to the
water supply must be well-ventilated.

e It is critical to plan ahead and have a 12 to 24
hour supply of nonchlorinated water to use for
drinking and cooking during the shock chlorina-
tion process. It is important NOT to use any water
from your supply system during the shock chlorina-
tion process.

* Shock chlorinating a water supply system can
potentially damage system components such as
pressure tanks, water softeners, filters and filter
media, and other treatment devices. Check with
component manufacturers before shock chlorinat-
ing your water supply system to determine how to
bypass or protect this equipment if necessary.

If you decide to perform the shock chlorination process
on your system, the remainder of this publication out-
lines the process.

The Shock Chlorination Process

The two sources of chlorine most often used for shock
chlorination are (1) plain, unscented, liquid chlorine
bleach (sodium hypochlorite) containing 5.25 percent
available chlorine; and (2) soluble calcium hypochlo-
rite tablets or powder containing 65 to 75 percent avail-
able chlorine.

For Wells

1. Clean and open. Turn OFF the electricity to the
pump. Remove all loose or foreign debris from
around the well house/wellhead. Remove the well
cap or cover. If the well cap is in need of repair or is
not a sanitary, sealed cap as required by the Virginia
Water Well Regulations, consider having it replaced
at this time.

2. Calculate, mix, and pour. The amount of chlorine

needed to disinfect your water supply system depends
on the volume of water to be treated. To determine
the amount of plain, unscented, liquid bleach (table
1) or calcium hypochlorite pellets or powder (table
2) needed to produce the chlorine solution to disin-
fect your water supply system, you must know (1)
the diameter of the well, and (2) the depth of water in
the well. If you don’t already have this information,
you will need to determine it.

In Virginia, if your well was constructed after 1992,
you should be able to find a Uniform Water Well
Completion Report on file with your local Depart-
ment of Health office. In addition to other informa-
tion, this report contains the “total depth of well” and
“static water level.” To calculate the depth of water
in your well, subtract the static water level (from top
of well to water’s surface) from the total depth of
well. For example, if the total depth of well = 130
feet and the static water level (from the top of the
well to water’s surface) = 30 feet, the depth of water
in the well is 100 feet (130 feet — 30 feet = 100 feet).

Using the calculated depth of water and the well
diameter or casing size (also found on the Uniform
Water Well Completion Report), refer to either table
1 or 2, depending on the source of chlorine being
used.

If your well was constructed before 1992 but you
know the well drillers who constructed it, contact
them. Well drillers often keep records of all the wells
they drill. If you can’t find any records about your
well, we recommend contracting a licensed and certi-
fied well driller to assist you in taking the appropriate
measurements to determine the volume of water to
be treated.

The best way to introduce chlorine into the well is to
combine the necessary amount of bleach or dissolve
the calcium hypochlorite pellets or powder with
fresh water in a clean 5-gallon plastic bucket. Pour
the chlorine solution in the bucket into the well (fig-
ure 1). Note: for some deep or large diameter wells,
the volume of liquid bleach needed to disinfect the
well will be greater than 5 gallons. In these cases,
pour the bleach directly into the well.

. Circulate. Connect a clean garden hose to the out-

door faucet nearest the well. Place the end of the hose
in the well and open the spigot. Turn the power to the
pump back on. Let the water run from the hose into



for 12 to 24 hours. Do not run any water or flush toi-
lets during this time. Use your reserves of fresh water
for all purposes.

5. Flush. After the 12 to 24 hour contact time, flush
the system of the remaining chlorine. Start with the
outside faucet(s). Distribute the chlorinated flush
water to a gravel road or other nonvegetated area.
If your home uses a septic system, limit the amount
of chlorinated water going into the septic system by
flushing the chlorinated water through the outdoor
faucets to the nonvegetated areas. Let each indoor
and outdoor faucet run until the chlorine odor is no
longer noticeable.

calcium hypochlorite needed, mix, and pour the chlorine
solution into the well. Source: Minnesota Department
of Health. www.health.state.mn.us/divs/eh/wells/

e . Flushing chlorine from the water heater can be dif-
waterquality/disinfection.pdf.

ficult. Consider draining your water heater to aid in
flushing the chlorine from your plumbing system. If
you choose to drain the water heater, be sure to turn
off the electricity or gas to the heater to avoid damag-
ing the unit. If desired, after flushing you may check
to see that the chlorine has been eliminated from the
water supply system by using a test kit that tests for
free chlorine, available from home improvement
stores and water supply equipment dealers.

6. Retest. Wait one to two weeks after shock chlorinat-
ing the water supply system to retest for total coliform
and fecal coliform bacteria. Follow sample collection
instructions carefully. If coliform bacteria are still
present, continuous disinfection may be required.

Figure 2. Circulate water in the well and wash down the
inside of the casing. Source: Minnesota Department

of Health. www.health.state.mn.us/divs/eh/wells/
waterquality/disinfection.pdf.

Table 1. Amount of unscented liquid chlorine
bleach (5.25% sodium hypochlorite) needed for
shock chlorination.*

the well until a strong odor of chlorine is detected

coming out of the hose. Using the hose, wash down d‘(’e\;)attl‘?'i'n Well diameter (inches)

the interior of the well casing for about 15 minutes e (feet) 4 6 8 o4 36
(figure 2). Keep in mind that only those surfaces that

come in contact with the chlorine will be disinfected. 10 3pt 35pt 2qt Sqt 2.5gal

20 3.5pt 4pt 25qt 2.5gal 4.5qal

Open each faucet, first outside, then inside the house

(both hot and cold), one at a time, and let the water 50 2qt 25qt 3.5qt 5gal 10.5qal
run. Close the faucet after a strong chloring odor is 100 25qt 4qt 5.5 gt
detected. Flush each toilet. If a strong chlorine odor
cannot be detected, add more chlorine solution to the 150 3qt S qt 7.5 qt
well. 200 3%aqt 1.5gal 2.5gal
4. Close and let stand. Turn the electricity to the pump 400 55qt 2.5gal 4.5gal

OFF. Replace the well cap or cover, ensuring the gas-
p p > g g *Amount of liquid chlorine bleach (5.25% chlorine) needed to produce a

ket forms a seal if you have a sanitary well cap. Let concentration of approximately 200 ppm. Assumes 110 gallons of water
the chlorinated water stand in the plumbing system volume in home plumbing system (e.g., pressure tank, water heater, pipes).



Table 2. Amount of calcium hypochlorite pellets
or powder (60 to 70% calcium hypochlorite)
needed for shock chlorination.*

Water Well diameter (in)
depth in

well (feet) 4 6 8 24 36
10 50z 50z 550z 140z 260z
20 50z 60z 650z 230z 31b
50 6oz 70z 100z 3Ib 7Ib
100 70z 100z 150z
150 80z 130z 200z
200 100z 160z 250z
400 150z 280z 31Ib

*Amount of liquid chlorine bleach calcium hypochlorite pellets

or powder (60 to 70% calcium hypochlorite) needed to produce a
concentration of approximately 200 ppm. Assumes 110 gallons of water
volume in home plumbing system (e.g., pressure tank, water heater,
pipes).

For Springs and Cisterns

Follow the same precautions outlined previously for
working with chlorine solutions.

1. Clean. Remove all loose or foreign debris from the
spring box or cistern. Scrub the accessible interior
surfaces of the spring box or cistern with a strong
chlorine solution (1/2 gallon of unscented chlorine
bleach per 5 gallons of clean water). This is a good
time to inspect the spring box or cistern and seal any
leaks or cracks with an appropriate sealant.

2. Calculate, mix, and pour. Calculate the volume
of water stored in the spring box or cistern in cubic
feet, (width x length x depth of water)*. Multiply
the cubic feet of storage by 7.5 to get the equivalent
number of gallons of stored water, then add 110 gal-
lons to the volume of water stored in the spring box
or cistern. These additional 110 gallons represent the
volume of water stored in the plumbing in the house.
Use 3 pints of chlorine bleach or 4 ounces of cal-
cium hypochlorite pellets or powder per 100 gallons
of water stored in the spring box or cistern. Table 3
illustrates these calculations.

3. Circulate. Open each faucet, first outside, then inside
the house (both hot and cold), one at a time, and let
the water run. Close the faucet after a strong chlo-

* Refer to Table 3.

rine odor is detected. Flush each toilet. If a strong
chlorine odor cannot be detected, add more chlorine
solution to the spring or cistern.

4. Let stand. Let the water stand in the plumbing sys-
tem for 12 to 24 hours. Do not run any water or flush
toilets during this time. Use your reserves of fresh
water for all purposes.

5. Flush. After the 12 to 24 hour contact time, flush the
system of the remaining chlorine. Start with the out-
side faucet(s). Distribute the chlorinated flush water
to a gravel road or other nonvegetated area. If your
home uses a septic system, limit the amount of chlo-
rinated water going into the septic system by flush-
ing the chlorinated water through the outside faucets
to the nonvegetated areas. If desired, after flushing
you may check to see that the chlorine has been
eliminated from the water supply system by using
a test kit that tests for free chlorine, available from
home improvement stores and water supply equip-
ment dealers.

6. Retest. Wait one to two weeks after shock chlori-
nating the water supply system to retest for total
coliform and fecal coliform bacteria. Follow sample
collection instructions carefully. If coliform bacte-
ria are still present, continuous disinfection may be
required.

For more information on bacteria and other microor-
ganisms in household water, see the following websites:

 Virginia Household Water Quality Program: www.
wellwater.bse.vt.edu/resources.php.

* Virginia Cooperative Extension (VCE): http://pubs.
ext.vt.edu/category/home-water-quality.html.

* For more information, contact your local VCE office
or visit www.wellwater.bse.vt.edu.
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Table 3. Spring and cistern chlorine solution calculation worksheet.

Instructions

1. Measure length and Example
width of cistern or

spring box, and depth 6ftx6ftx6ft=216 ft3

of water. Multiply
length by width by

depth. length x width x depth =

Your calculations

ft3

2. Convert ft® to gallons.

216 ft3 x 7.5 gal/ft® = 1,620 gal
Multiply No. 1 x 7.5. ;

fttx 7.5 gal/ ft2 = gal

3. Add 75 gallons to

account for volume 1,620 gal + 75 gal = 1.695 gal

of water in home
plumbing system. Add

+ = [
No. 2 + 110. __gal+M0gal=__ ga

4. Calculate the amount
of liquid bleach 1,695 gal x 0.003 pt/gal = 5 pt
needed: Multiply

No. 3 x 0.003 pints per

gallon (3 pints per gal x 0.003 pt/gal = pt
100 gallons).
- OR - —OR -

Calculate the
amount of calcium 1,695 gal x 0.004 ounces/gal = 7 ounces

hypochlorite needed:

Multiply No. 3 x 0.004

ounces per gallon (4 gal x 0.004 ounces/gal = ounces
ounces per
100 gallons).
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