





low pH. However, they are relatively stable and persist in
the distribution system much longer than free chlorine resid-
uals. Chloramination has been used as the primary disinfec-
tant for 70 years in Denver, Colorado and has recently been
implemented at the Metropolitan Water District of Southemn
California, and at many other treatment facilities throughout
the United States.

Chloramination, together with the elimination of prechlo-
rination, can significantly reduce THMs in the distribution
system if the process is vrell monitored and controlled.
Eliminating prechlorination requires altemnative methods for
control of iron, manganese, biological growth, taste, and odor
problems. Advantages of chloramination include: (1) con-
siderable operating experience, (2) persistence of a disinfec-
tion residual, (3) ability to meet low THM requirements, and
(4) the relatively low cost for conversion from chlorination to
chloramination. The disadvantages of chloramination include:
(1) lack of data on long-term health effects of chloramines,
(2) toxicity to fish, (3) long contact time required for disin-
fection if used as a primary disinfectant, and (4) acute health
effects for kidney dialysis patients.

In addition to the engineering aspects of converting to
chloramination, an exhaustive public education program
would be required. Key groups which would require special
notification and education would include hospitals, kidney
dialysis patients, pet stores, aquarium owners, and Zzoos.
Point of use treatment to remove chloramines (i.e., granular
activated carbon) would be required for customers adversely
affected by chloramines.

TRIHALOMETHANE CONTROL STRATEGIES

Trihalomethane control is the most complex treatment
issue facing the City of Raleigh at the E.M. Johnson WTP.
Uncertainties exist in both the regulatory picture and the
effectiveness of treatment technologies. Several alterative
strategies were developed to accommodate this uncertainty.
Combinations of treatment options were utilized to develop
altemnatives when individual treatment options could not
reliably achieve treatment goals. A summary of the alter-
natives which were developed and their anticipated perfor-
mance is presented in Table 2.

RECOMMENDATIONS

The trihalomethane control strategy déveloped for the
EM. Johnson WTP includes the following:

(1) Reduce or eliminate prechlorination through the use of
alternative preoxidants such as potassium permanganate
in the short-term and preozonation in the long-term.
Although not fully tested, advanced oxidation process
technology should be monitored as it developed.

(2) Improve waste solids handling facilities to reduce the
recycling of iron and manganese which increases preoxi-
dant demand.

(3) Conduct laboratory and pilot scale studies to assess the
effectiveness of alternative preoxidants and PAC for pre-
cursor removal.

(4) Consider conversion to alternative disinfectant combina-
tions such as: (a) ozone and chlorination, (b) ozone and
chloramination, or (c) chlorine and chloramination.

Table 2. Probable Effectiveness of Trihalomethane
Control Alternatives.

Achievable THM standard,*ppb
Alternative description 100 70 50 20

Alternative 1--Optimized
existing conventional
processes Yes No No No

Alternative 2--Alternative
preoxidant, solids contact
clarification with PAC® Yes Yes No No

Alternative 3--Alternative
preoxidant and alternative
disinfectant® Yes Yes Yes No

Altermnative 4--Preozonation
and alternative disinfectant Yes Yes Yes Yes

Altemnative 5--Altemnative

preoxidant, solids contact

clarification with PAC,

alternative disinfectant® Yes Yes Yes No

Alternative 6--Preozonation,
solids contact clarification
with PAC Yes Yes Yes Yes

* The total trihalomethane standard is expressed as a moving
annual average. To interpret this table following a change in the
compliance calculation procedure, a relationship between the
annual moving average and the new criterion would be required.

b »Alternative Preoxidant" refers to preoxidant other than ozone.
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