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TENNESSEE VALLEY AUTHORITY 8004290 9l,
CHATTANOOGA. TENNESSEE 37401

400 Chestnut Street Tower II

April 22, 1980

Director of Nuclear Reactor Regulation
Attention: Mr. Donald E. Sells, Chief
Environmental Projects Branch 2
Division of Site Safety and Environmental
Analysis

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Hr. Sells:

In the Matter of the Application of ) Docket Nos. 50-390
Tennessee Valley Authority ) 50-391

In response to your letter to H. G. Parris dated July 30, 1979, enclosed
are TVA comments and suggested modifications to the NRC proposed Environ-
mental Technical Specifications (ETS) for Watts Bar Nuclear Plant (WBNP).
In support of the suggested modifications, the following reports are
also enclosed:

1. A report on the status of WBNP associated transmission line rights
of way reclamation, vegetation, and construction.

2. "Evaluation of Volunteer Vegetation Along Newly Cleared Rights of
Way" report. This report analyzes vegetation procedures of a
4.9 mile section of the Watts Bar-Roane 500-kV transmission line,
which is one of the new lines for WBNP, and exemplifies TVA's concern
for the revegetation of disturbed lands and the procedures typically
being utilized in the revegetation of the Watts Bar-Volunteer 500-kV
transmission line corridor under construction.

3. A report on the predicted operational noise and impacts and preopera-
tional sound levels. Baseline sound levels are relatively high and
sound from the transformers and cooling towers will sometimes be
audible offsite. The nearest domestic residence is approximately
1460 meters from the nuclear plant, which is located in a predominantly
rural area. There have been no formal noise complaints at WBNP.

4. "Cooling Tower and Steam Plant Plume Mergence at the Watts Bar Site"
report. This report documents the results of an investigation of the
potential terrestrial impacts resulting from the mergence of plumes
from the Watts Bar Steam Plant and the cooling towers at WBN•P. The
results of this report conclude that there will be no discernible
enhancement of the protection of local ecosystems by implementation
of a vegetation surveillance program. C
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Director of Nuclear Reactor Regulation April 22, 1980

These four reports should address these areas sufficiently to justify
removal of the monitoring requirements identified in Sections 3.1.2.2.1,
4.2.1, and 4.3 of the proposed NRC technical specifications. If any
questions or comments arise concerning this submittal, we would be
pleased to meet and discuss this matter further.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

~Xil2•ager

Nuclear Regulation and Safety
Submitted and Sworn to before me

this day of April 1980.

Notary Public

My Commission Expires .

Enclosures
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Introduction

This report is based on sound surveys conducted near the Watts Bar 
Nuclear

Plant on Saturday, September 1, 1979, and on estimates of sound 
generated

by major noise sources at the plant. Since construction activities were r

not taking place on this day, the data represent operational sound 
levels

at this time.

For purposes of this report we have assumed that both generating 
units would

be operating and that the cooling towers would be operating continuously.

Watts Bar Nuclear Plant is a closed cycle plant.

Noise-Sensitive Land Uses

The plant is located in Rhea County, Tennessee. The area around the plant

site is predominantly rural with scattered farm residences. A 1970 survey

of McMinn, lMeigs, and Rhea Counties by TVA indicates that 57 percent of the

land is forested, 38 percent nonforested, and 5 percent is covered with water.

The plant is located on land that for many years has been designated by local

communities and by state industrial development groups as a potential 
industrial

area.

In 1970 the population within a five-mile radius of the plant was 1805. The

projected population by the year 2000 is 2010. These values and the population

distribution at radii of one to five miles are shown in Table 1 (Ref. 
1), Two

small towns, Spring City and Decatur, which had 1980 population of 
17.56 and 698

respectively, are located between 5 and 10 miles of the site (Ref. 2).

Scattered farms and rural residences comprise the significant noise-sensitive

features in the vicinity of the plant. The nearest domestic residence is

approximately 1460 meters (approximately 4800 feet) from the nuclear plant

'(Ref. 1).



Preoperational Sound Survey,

A baseline (preoperational) sound 
survey was conducted by TVA in 

the

vicinity of the nuclear plant site 
on Saturday, September 1, 1979. 

Work

at the Watts Bar Nuclear Plant 
construction site had ceased for 

the weekend

by midnight, Friday, August 31, 
1979. The survey data, therefore, represent

community baseline sound conditions 
in the absence of TVA construction

activities. The three locations surveyed are 
shown on the map, figure 1.

At each survey location tape recordings* 
were made of the existing sound

during the daytime period (7 a.m.-lO 
p.m.) and again during the nighttime

period (10 p.m.-
7 a.m.). The time of day for each recording 

was randomly

selected. Each recording was approximately 
15 minutes in length. The

tapes were analyzed to yield equivalent sound levels 
for comparison with

values identified by EPA as requisite 
to protect public health and welfare

(Ref. 3). Equivalent sound levels were computed 
for daytime (Ld), for

nighttime (Ln), and for a day-night composite 
(Ldn).

*The instrumentation system used 
in the surveys consisted of a General 

Radio

Model 1982 sound level meter and 
a Nagra Model E single track tape 

recorder.

The General Radio Model 1982 is 
a precision sound level meter and 

analyzer

equipped with a 1/2 inch flat, 
random-incidence microphone. The frequency

range is from 10 Hz to 20 kHz at the 3 dB down points. 
This instrument

meets ANSI Standard S1.4-1971 (type 1 instrument). The signal output from

this instrument is fed into the 
Nagra Model E for data recordings. 

The

Nag~ra Model E tape recorder is a portable unit with a frequency 
response

of +2 dB, over the range of 50 Hz to 15 kHz when using Scotch 
212 low-noise

tape as was used in these surveys. 
The Model 1982 and Nagra Model 

E

instrument configuration provides 
recordings over a frequency range 

of

50 Hz to 15 kHz. The system is calibrated at the 
beginning and end of

each survey tape with a General 
Radio Model 1562 calibrator at 

a level of

114 dB at 1000 Hz.



Octave band sound pressure levels (OBSPL) were taken from the survey tapes

as spectral indexes of the existing sound environments.

Survey data are presented in table 2. The community baseline sound levels

are relatively high. Baseline Ldn values exceed the 55 dB level identified

by EPA as requisite to protect public health and welfare in urban residential

areas.

Community activities seemed to be typical during the surveys. The data,

therefore, do not reflect unusual community activities. The major sound

sources in the ambient environment were insects and birds. Some intermittent

sound originated from motor vehicles and aircraft. Distant, unidentified

impulse noises resembling hammering or gunshots were also heard occasionally

during the surveys.

Operational Noise Impacts

The two major continuous noise sources considered in this analysis were

the switchyard transformers (two banks of three transformers each) and the

two natural draft cooling towers. Using published values for noise emission

from large cooling towers (Ref. 4) and TVA sound survey data on noise emission

from 500 kV transformers (Ref. 5), operational sound levels were estimated.

The data are presented in table 3.



This analysis does not predict large increases 
in summertime community

sound levels during operation of the transformers 
and cooling towers.

However, operational sounds will sometimes 
be audible offsite. Transformer

noise will predominate over cooling tower 
noise. Although the transformers

do not emit pure tones, they will have sound pressure level peaks 
at 125 to

250 Hz, which might cause the transformer 
sound to stand out against a

random background.

Other continuous sound sources not included 
in this analysis were the

building ventilation fans, the intake cooling 
water pumps, and the plant

vehicle traffic. TVA experience indicates that these are minor 
sound

sources and should exert little, if any, 
effect beyond plant boundaries.

Intermittent sound sources will include audible 
warning signals, plant

paging and code--call systems, emergency 
support equipment (e.g., generators

and flood pumps), and heavy maintenance equipment. 
Unfortunately we do

not have a data base on sound emission from 
these sources.

Two intermittent and infrequent, but significantly 
loud, sound sources will

be the air-blast circuit breakers (ACB) and the steam vents. An ACB breaking

under electrical load will generate about 
140 decibels of impulse noise at

a distance of 50 feet. Estimated impulse sound levels from ACB 
events are

shown in table 4. Sounds of this magnitude will be clearly audible 
offsite

for distances of several miles.

Sound gernerated during steam venting 
is a function of several variables

including steam pressure and value geometry. 
An estimate of the sound



emission from the Watts Bar Nuclear Plant is not available at this time.

We have unofficial information from Ontario Hydro taken at a similar

installation that indicates that a sound level of 84 dBA might be

expected at a distance of 2500 feet from a superheater pressure valve

venting to atmosphere under 2300 psi steam pressure. Based on this infor-

mation estimates of operational sound levels during steam venting were

made and are shown in table 4. This sound will be distinctly audible at

offsite locations near the plant.

Conclusions

Although baseline sound levels are relatively high, sound from the transformers

and perhaps the cooling towers will sometimes be audible at nearby locations

outside the plant boundaries. These sounds will be somewhat augmented by sound

from lesser, but yet unquantified, plant sources such as vehicles and communi-

cation systems.

Sound from the intermittent and infrequent operation of the air blast circuit

breakers and the steam vents will be clearly audible offsite for considerable

distances.
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Table I

Population in the Vicinity of Watts Bar Nuclear Plant

Radius from Plant, Mi. 1970 Population

1805

1185

570

210

2000 Projected

2010

1345

645

230

35



Table 2

Community Baseline Sound Survey Data, Watts Bar Nuclear Plant

Summer 1979

Site
Date
Engr

Watts Bar Nuclear Plant
September 1, 1979
JF & SS

Equivalent I OCTAVE BAND SOUND PRESSURE LEVEL (OBSPL)

L 0 C A T I 0 N Sound Level, Overall Octave Band Center Frequency, Hz
Decibels dBA 31 63 125 250 500 1K 2K 4K 8K 16K

No. 1 on map. West of site near Ldn Day

Sims Cemetery. Approximately Ld 43 4:40pm 41 30 31 28 26 23 21 23 35 40 38
5600 feet from plant cooling 58
towers. Night

Ix 52 11:45am 52 41 40 31 27 21 17 36 48 49 41

No. 2 on map. Southeast of site
near shoreline. Approximately
5300 feet from cooling towers.

Day
5:37pm

Night
1:00am

I- t 44----4--4 *-I--4 1 +

22 41

No. 3 on map. Across river Ldn Day
southeast of site. Approximtely Ld 48 6:50pm 48 39 43 37 31 27 25 23 34 49 35
3500 feet from cooling towers. 56

Night
Ln 50 O:07am 50 40 42 35 24 23 22 33 47 46 37

Note: The times shown in the Day and Night columns indicate the starting time for tape recordings at each location.



Table 3

Total Predicted Sound Levels From Cooling Towers and Transformers

Watts Bar Nuclear Plant

Summer
Baseline
Sound Level

Cooling Tower
Sound Level

C.T. Plus
Baseline

Transformer
Sound Level

Transformer
Plus

Baseline

Combined C.T.
& Transformer
Plus Baseline

No. I on map
(5600' to C.T.,
5300' to Trans-
formers.)

No. 2 on map
(5300' to C.T.,
4700' to Trans-
formers.)

No. 3 on map
(3500' to C.T.,
3800' to Trans-
formers.)

Ld

Ln

Ldn

Ld

Ln

Ldn

Ld

Ln

56 60 62 63



Table 4

Estimated Operational Sound Levels Near Watts Bar Nuclear 
Plants

Air Blast Circuit Breakers (ACB) and Steam Vent Valves

Estimated Operational Sound Levels, dBA

Community Location ACB Steam Valves

No. 1 on map. West of 100 85

site near Sims Cemetery.

(5300' to ACB, 5000' to

vents.)

No. 2 on map. South of 101 84

site near north shore.

(4700' to ACB, 5100' to
vents.)

No. 3 on map. Southeast 103 86

of site on south shore.

(3800' to ACB, 4400' to

vents.)
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WATTS BAR NUCLEAR PLANT - STATUS OF TRANSMISSION LINES

Introduction

Thuis report describes the transmission lines that were constructed to
connect the Watts Bar Nuclear Plant switchyard into the TVA transmission
system., TVA utilized existing rights of way whenever practical to reduce
overall land requirements. In order to complete the switchyard tie-ins
to the system, approximately 185 miles of new transmission lines were
constructed on 103 miles of new and 82 miles of existing rights of way.

Maintenance

The mechanical bush-hogging that is required is programmed on a three-
to four-year cycle. Where the terrain permits it, reclearing is performed
by mechanical bush-hogging when brush growth begins to impede access to
the transmission line or threaten its security. Three- to four-year
intervals are typical for mechanical reclearing cycles. Whenever the
terrain is rough and inaccessible, TVA uses chemical maintenance. The
chemical formulation is EPA approved and is environmentally acceptable.
The areas that are chemically treated are programmed on a six- to seven-
year cycle. The lines are normally flown four times a year to detect
any potential mechanical or erosion problems associated with the
transmission lines.

Status of Transmission Lines

The status of the transmission lines is as follows:

Bull Run-Sequioyah, Loop into Watts Bar Nuclear Plant 500-kV Line - The
initial clearing and construction activities were completed and the lines
were put in service on November 4, 1977. The right of way was recleared
with mechanical methods in the spring of 1979. The right of way has a
dense vegetative cover, and we have not identified any erosion.

Watts Bar Hydro-Watts Bar Nuclear No. 1, 161-kV Line - The initial
clearing and construction activities were completed and the line was put
in service on February 16, 1977. This line only required one mile of new
construction since it was an extension of one of the existing lines from
Watts Bar Hydro to Watts Bar Steam Plant. The entire length of the line
is on TVA reservation. The required clearing was minor since the most
of the new construction was on open land. We do not have any problems
with erosion.

Watts Bar Hydro-Watts Bar Nuclear No. 2, 161-kV Line - The initial
clearing and construction activities were completed and the line was put
in service on February 16, 1977. This line only required one mile of new
construction since it was an extension of one of the existing lines from
Watts Bar Hydro to Watts Bar Steam Plant. The entire length of the line
is on TVA reservation. The required clearing was minor since the most
of the new construction was on open land. We do not have any problems
with erosion.
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Watts Bar-Volunteer 500-kV - Construction is sixty-eight percent complete
on this line. When construction is completed on the line, the right of way
will receive a full redress. All areas of erosion caused by construction
activities will be restored.

Watts Bar-Roane 500-kV Line - The initial clearing and construction
activities were completed and the line was placed in service on December 14,
1978. Several inspections have been made on the right of way, and we
have not identified any erosion problems. The right of way is scheduled
for mechanical maintenance in early 1981.

Watts Bar-Sequoyah No. 2, 500-kV Line - The right of way clearing started
in 1975 and construction activities were completed and the line was placed
in service on June 20, 1978. The right of way was mechanically bush-hogged
in 1979. The right of way has a dense vegetative cover, and we have not
identified any erosion problems.

We are including a copy of a right of way research report which was
conducted on a 4.9 mile section of the Watts Bar-Roane 500-kV transmission
line right of way. TVA is constantly looking for better ways of managing
the right of way program.

Conclusion

All construction of new lines is complete except the Watts Bar-Volunteer
500-kV line. The rights of way have a good vegetative ground cover, and
the construction impacts have been corrected. The vegetation on the
rights of way consists of grass-seeded areas, volunteer vegetation
and/or dense stands of brush species. The lines associated with the
Watts Bar Nuclear Plant were last flown the week of March 24-28, 1980.




