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TENNESSEE VALLEY AUTHORITY
KNOXVILLE, TENNESSEE 37902

NOV 1 0 1987

Mr. Philip L. Stewart, Manager
Chattanooga Field Office
Division of Water Pollution Control
2501 Milne Street
Chattanooga, Tennessee 37406-3399

Dear Mr. Stewart:

WATTS BAR NUCLEAR PLANT (WBN) - NPDES PERMIT NO. TN0020168 - COMPLIANCE
EVALUATION INSPECTION REPORT AND NOTICE OF VIOLATION

This is in follow up to Martin E. Rivers's August 5 letter to Ann Z. Farmer in
which TVA committed to send your office information identifying the potential
sources of boron to the liquid radwaste system. The potential sources are
identified in Enclosure 1. This information shows boron can be released from
sources other than leakage and that the maximum boron concentration in the
cooling tower blowdown will be 15 parts per million or less. TVA requests
that WBN be permitted to discharge boron without any monitoring requirements
and effluent limitations.

Enclosure 2 describes TVA's plans to test the boric acid evaporator and
discharge boron to the Tennessee River within the next month. TVA requests
your concurrence with this release so that the test may begin by November 17.

If there are any questions regarding this request, please call Madonna Martin
of my staff at (615) 632-6695 in Knoxville.

Since ey,

Ralph H. Brooks, Director
Environmental Quality

Enclosures
cc: See page 2
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Mr. Philip L. Stewart NOV 101987

cc (Enclosures):
Mr. Kenneth W. Bunting, Director
Division of Water Pollution Control
Tennessee Department of Health

and Environment
TERRA Building
150 Ninth Avenue, North
Nashville, Tennessee 37219-5404

Mr. Douglas K. Lankford, Chief
South Carolina/Tennessee Unit
Facilities Performance Branch
Water Management Division
U.S. Environmental Protection
Agency, Region IV

345 Courtland Street, NE.
Atlanta, Georgia 30365

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555

Mr. G. G. Zech, Assistant Director
Regional Inspections

Division of TVA Projects
Office of Special Projects
U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW., Suite 2900
Atlanta, Georgia 30323

Mr. J. A. Zwolinski, Assistant Director
for Projects

Division of TVA Projects
Office of Special Projects
U.S. Nuclear Regulatory Commission
4350 East West Highway
EWW 322
Bethesda, Maryland 20814



ENCLOSURE 1

BORON SOURCES AND DISCHARGES
FROM WATTS BAR NUCLEAR PLANT

Boric acid is used as a chemical neutron absorber in the reactor coolant
system for reactivity control and to provide borated water for safety
injection. During reactor operation, changes are made in the reactor coolant
boron concentration for the following conditions:

1. Reactor startup - Boron concentration must be decreased from shutdown
concentration.

2. Load follow - Boron concentration must be either increased or decreased
following a change in load.

3. Fuel burnup - Boron concentration must be decreased to compensate for
fuel burnup and the buildup of fission products in the fuel.

4. Cold shutdown - Boron concentration must be increased to the cold
shutdown concentration.

The concentration of boron in the reactor coolant system varies from 0 to 2300
parts per million (ppm) depending on reactor core life.

The boron concentration is controlled through the Chemical and Volume Control
System (CVCS). The CVCS consists of several subsystems: the charging,
letdown, and seal water system; the chemical control, purification, and makeup
system; and the boron recovery system. The major components of these systems
as they relate to the potential boron release paths are shown in Figure 1.
The boric acid is stored in boric acid tanks at a concentration between 20,000
and 22,000 ppm boron. The boron concentration in the reactor coolant system
is varied by feeding makeup water from the primary water storage tank and the
boric acid tanks as needed to reach the desired concentration. Excess liquid
effluents from the reactor coolant system which can contain 0 to 2300 ppm
boron are diverted (referred to as letdown) to the CVCS holdup tanks. Water
from the CVCS holdup tanks can be processed as a batch through the boric acid
evaporators, where the boron is recovered and returned to the boric acid
tanks. The distillate from the evaporators which can contain 10 to 100 ppm
boron is released to CVCS monitor tank. The boric acid evaporators may be
bypassed and the CVCS holdup tanks routed to either (1) the hyperfiltration
system, (2) the mobile demineralizers, or (3) the condensate demineralizer
waste evaporator. The hyperfiltration system and the mobile demineralizers
were designed to reduce various radionuclide concentrations and do little to
reduce the boron concentration. These systems are released to either (1) the
cask decon collector tank or (2) the CVCS monitor tank. The condensate
demineralizer waste evaporator was designed to reduce the liquid radwaste
volume before solidification and can reduce the boron concentration in the
distillate to less than 200 ppm. The distillate from this system is released
to the radwaste discharge line via the distillate tanks. The decision to
bypass the boric acid evaporators depends on the storage capacity available
for the concentrated boric acid and the condition of the boron. With time,
the capacity of the boron to absorb neutrons is consumed and it must be
removed from the system.



FIGURE I

SOURCES OF BORON FROM WATTS BAR NUCLEAR PLANT
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FIGURE 2

ADDITIONAL SOURCES OF BORON FROM WATTS
PRIOR TO STARTUP
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ENCLOSURE 2
TESTING OF BORIC ACID EVAPORATORS

A test of the boric acid evaporator is planned for the purpose of providing
operator training and generating system performance data. The test is
scheduled to begin mid-November and run for 30 days. The test will begin by
pumping approximately 200,000 gallons of water containing about 500 ppm boron
from the CVCS holdup tanks (75,000 gallons from tank A and 125,000 gallons
from tank B) through the boric acid evaporator. The boric acid that is
recovered will be routed to the boric acid storage tanks, blended with
demineralized water, and the mixture routed to the CVCS holdup tank to furnish
feedstock to the evaporators for the remainder of the test. By recycling the
boron, only 12 percent of the boron originally contained in the CVCS holdup
tanks (834 pounds) will be released in the distillate (104 pounds).

An estimated 1,250,000 gallons of distillate containing up to 10 ppm of boron
will be generated. This distillate will be routed to the CVCS monitor tank
for release to the Tennessee River. Under normal conditions, the CVCS monitor
tank would be released to the cooling tower blowdown as part of the liquid
radwaste discharge, discharge serial number 104. However, as described in
Martin Rivers's June 12, 1987, letter to Ralph N. Sinclair, the radwaste
discharge has been temporarily rerouted to the yard holding pond and the CVCS
monitor tank is being bypassed. This temporary routing is shown within the
dashed lines in Figure 1. During the test of the evaporator, the CVCS monitor
tank will receive the distillate and be routed to the floor drain collector
tank and released as shown in Figure 1. The temporary construction tank can
only be pumped out at 50 gallons per minute (gpm). Assuming the minimum flow
out of the yard holding pond is 10,000 gpm and 10 ppm boron in the distillate
is released at 50 gpm, the concentration of boron discharged to the river
during the test should be 0.05 ppm or less.



FIGURE 1

PROPOSED ROUTING OF WASTEWATER CONTAINING BORON DURING
TESTING OF BORIC ACID EVAPORATOR
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