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I NTRODUCTI ON

Based on the pioneering work in the early 1960s of L.
L. Ares, Jr. and B. W Mercer at the Northwest Laboratories
of Battelle Menorial Institute in R chland, Washi ngton (see
Ames, 1960; Mercer et al., 1970), the wuse of natural
zeolites for ammonia renoval has developed into a viable
alternative to breakpoint chlorination and other forns of
ni trogen renoval from nmunicipal, i ndustri al, and
agricultural waste waters. At the present tinme, the cation-
exchange selectivity of clinoptilolite for NH4" has been
harnessed to renove amoniacal nitrogen from the tertiary
effluent of several wastewater treatnent facilities in the
United States, including the Upper OGccoquan installation
near Wshington, D.C., and simlar plants in Japan and
other countries. An adaptation of these systens is also
enployed in at |east seven fish hatcheries in the Pacific
Nort hwest to reduce the ammonia content of recirculating
waters to tolerable levels. A clinoptilolite-exchange
system for nitrogen renoval is al so being devel oped for the
Denver, Col orado, water-reuse project.

Field trip Stop 7 is the Water Reclamation Plant of
t he Tahoe—ruckee Sanitation Agency, about three mles east
of Truckee, Nevada County, California (see Figure 36).
Here, 4.8 mllion gallons of sewage per day (18,300 n? /day
or 212 liter/sec) from comunities on the north and west
shores of
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Fi gure 36. Lake Tahoe—ruckee River drainage area ser-
ved by the Tahoe—ruckee Water Recl amation Pl ant,
Truckee, California, at field trip Stop 7.
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Lake Tahoe and along the Truckee River corridor from
Lake Tahoe to Truckee, California, is treated by
clinoptilolite ion exchange to reduce effluent nitrogen
levels to less than 2 ppm In another part of the facility,
oxygen is generated for use in the activated sludge process
by neans of a pressure-sw ng adsorption systemthat enploys
synthetic CaA zeolite. Thus, in a single sewage treatnent
plant, zeolite mterials are used for two separate
purposes: nitrogen renoval from tertiary effluent by
cation-exchange; and oxygen generation by pressure-sw ng
adsorption for sludge oxygenation, strong testinony to the
versatility of these materials in wastewater nmanagenent.

PLANT OPERATION

The Water Reclamation Plant of the Tahoe-Truckee Sani -
tation Agency (TTSA) was designed by CH2ZMH Il and con-
structed at a total cost of $32,000,000. The first sewage
was treated on February 1, 1978. The foll owi ng descriptions
are excerpted from publications of TTSA and from Smith et
al. (1979), as well as frominformation generously provided
by TTSA chief engineer, 0. R Butterfield, and TTSA opera-
tions supervisor, C. F. Wods, Truckee, California.

An artist’s conception of the TTSA facility is shown
in Figure 37. Raw sewage from various parts of the Lake
Tahoe Basin is carried to the plant in the Martis Valley by
means of interceptor line from Tahoe Cty. The sewage flows
to a headworks conplex (1) where solids are shredded and
grit is renoved. Settleable solids are renoved in done-
covered primary clarifiers (2), and the clarifier effluent
flows to oxygenation basins (3). Oxygen produced in the
oxygen-generation room (14) by a pressure-sw ng adsorption
process using synthetic zeolite CaA is punped into the
clarified sewage. Soluble and suspended pollutants are
consunmed by micro-organi sms which are allowed to settle out
in secondary clarifiers (4) and recycled back to the
oxygenati on basins.

Lime and polynmer are added to the secondary clarifier
effluent in the flocculation basins (5), raising the pH
above 11. Phosphorus is precipitated here, and the
remai ni ng suspended solids are coagul ated. The |ine sludge
is removed in chemcal clarifiers (6). The pH of the
chem cal clari-
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Figure 37. Artist’s conception of the Tahoe-Truckee Water Reclamation Pl ant,

Truckee,
text.

Cali forni a.

Nuneral s refer to sites and operations described in the



fier effluent is lowerd to 7.5 by the injection of CO in
recarbonation processes (7), (8), (9). The chemcally
treated effluent is punped from the ballast ponds (10) to
the main treatnent building (11) where it is filtered and
all owed to pass through a carbon adsorption process and an
anmoni a renoval process (17), the latter enploying beds of
natural clinoptilolite. These three processes significantly
reduce the concentrations of suspended solids, dissolved
organi ¢ conmpounds, and nitrogen in the wastewater. Chlorine
is then injected for disinfection purposes. The treated
effluent is discharged into a |leach field where it perco-
|ates into the perneable glacial soil and noves underground
to the Truckee River after a period of 3-6 nonths.

Organic sludges are stabilized in anaerobic digesters
(12) and dewatered in a filter press (13). An energency
retention basin (15 wth about 5 days’ storage capacity is
provided in the event of a mmjor equipnment or process fail-
ure. Ofices and |aboratories are located in the min
Operations Building (16).

The TTSA plant is capable of handling 4.83 ngd of raw
sewage which contains an average of 175-250 ng/liter BOD,
175-225 ng/liter total suspended solids, 10 ng/liter phos-
phorus, and 40ng/liter nitrogen. Methane gas produced in
t he anaerobic digesters is burned in the plant’s boilers to
produce heat to maintain the tenperature of the digesters
and to heat the buildings. CO2, a byproduct of the com
bustion, is used in the recarbonation process.

AMVONI A REMOVAL BY CLI NOPTI LOLI TE

The treated effluent is passed through four horizontal
colums of «clinoptilolite, shown at (17) in Figure 37
behind the main treatnent building (11). The ion-exchange
vessels are about 30 ft long and 10 ft in dianeter and
contain 4-ft deep beds of 20 x 50 nmesh zeolite. The
clinoptilolite ion-exchange treatnent renoves 95% of the
nitrogen present during a 36-hr cycle to a concentration of
less than 2 ppm The zeolite is regenerated by backwashing
with a 3% NaCl solution. Amonia is stripped fromthe wash
solution containing about 30 ng/liter NH, and precipitated
as ammoni um sul fate (about 2 tons daily) for fertilizer use
in the
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Central Valley of California. Approximately 10-20% of the
clinoptilolite is lost during a year’s time by attritioning
and nust be replaced. Currently, clinoptilolite from the
Death Vall ey Junction, California, deposit is used.

OXYGEN GENERATI ON BY ZEOLI TE ADSORPTI ON

The TTSA facility enploys Union Carbide’ s UNOX Wast e-
wat er Treatnment System in its pure-oxygen activated sl udge
process (3). A pressure-swing adsorption unit is housed in
t he oxygen generation building (14) and is capable of pro-
ducing 4 tons of high-purity oxygen per day. The three-bed
systemyields a water- and CO,- free product containing 90%
02, 6% N, and 4% Ar. Each vessel is 8 ft high, 5 ft in
di aneter, and holds about 3 tons of CaA zeolite. The oxygen
product represents only about 8% of the air fed to the
system the remainder is vented to the atnosphere during
the regeneration of the zeolite bed. A backup supply of
liquid oxygen is available in case of equipnent failure.
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