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METHOD:

❏ A point of entry water filter treats all water that enters a building
before it reaches individual taps while a point of use water filter
is used to treat water at an individual tap.
❏ Premise plumbing is the water distribution system that is specific
to one building past the point of entry filter.

❏ A separate 1-liter container was filled with tap water each day for
3 days. On the first day the water was room temperature, the
second day it was cold, and the third day it was hot.
❏ To make the water cold the container was placed in an ice bath.
To make the water hot the container was placed on a hot plate.
❏ The free chlorine and total chlorine content of a 10 mL aliquot of
the water was measured at various times throughout the day
each day.
❏ The rates of free chlorine and total chlorine degradation in water
at different temperatures were compared.

❏ Metal pipes are often used in premise plumbing. Corrosion of
these pipes is the degradation of the materials that line the inside
of the pipes.
❏ Factors like a low pH or high temperature can increase the rate of
corrosion.
❏ A biofilm is a group of microorganisms that forms in moist
surroundings, like pipes in premise plumbing.
❏ Chlorine is a disinfectant used to treat to water. It is not effective
in attacking biofilms, but is effective in killing planktonic bacteria.
❏ Chloramines are produced when chlorine is mixed with ammonia.
While chloramine is considered a weaker disinfectant than
chlorine it is more effective in attacking biofilms.
❏ Nitrification is the process of ammonia oxidizing to nitrite and
then to nitrate due to nitrifying microorganisms. When there is
excess ammonia in water nitrification can occur.
❏ Disinfection byproducts are created when disinfectants, such as
chlorine and chloramine, react with natural organic matter in
water.
❏ The presence of free chlorine in drinking water correlates with a
lower concentration of bacteria and archaea in the water.

RESULTS:
Free Chlorine Measurements

Room Temperature
Cold
Hot

Free Chlorine (mg/L)

BACKGROUND:

Time Passed (Hours)

Total Chlorine Measurements

Room Temperature
Cold
Hot

Total Chlorine (mg/L)

Sonam Jain, Gemma G. Clark, Dr. Helen Nguyen

Time Passed (Hours)

CONCLUSIONS:

❏ In 1974, the Safe Drinking Water Act was established which gives
the EPA authority to set standards that protect water quality.
Other laws regarding water quality include the Clean Water Act,
Ground Water Rule and The Stage 1 Disinfectants and
Disinfection Byproducts Rule.

❏ The rate of free chlorine degradation was lowest in room
temperature water and highest in hot water.
❏ The rate of total chlorine degradation was also lowest in room
temperature water and highest in hot water. The degradation rates
of free chlorine and total chlorine in each water temperature were
similar.
❏ If drinking water that is at room temperature is sitting in the pipes
in premise plumbing for more than 3 days the amount of free
chlorine available to treat the water will not be enough to disinfect
the water properly.
❏ The weather outside can affect the temperature of the water sitting
in the pipes so the amount of time that it will take the chlorine to
degrade in the drinking water can be affected.

