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PUBLIC WORKS FOR WATER AND POWER DEVELOP-
MENT AND ENERGY RESEARCH APPROPRIATIONS
BILL, 1977

MONDAY, MARCH 8, 1976.

TENNESSEE VALLEY AUTHORITY

WITNESSES

AUBREY J. WAGNER, CHAIRMAN
WILLIAM L. JENKINS, DIRECTOR
LYNN SEEBER, GENERAL MANAGER
JOHN S. BARRON, ASSISTANT TO THE GENERAL MANAGER, PLAN-
NING BUDGET, AND SYSTEMS

AIINARD I. FOSTER, DIRECTOR OF NAVIGATION DEVELOPMENT AND
REGIONAL STUDIES

GEORGE H. KIMMONS, MANAGER OF ENGINEERING DESIGN AND
CONSTRUCTION
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LEWIS B. NELSON, MANAGER OF AGRICULTURAL AND CHEMICAL
DEVELOPMENT
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JAMES L. WILLIAMS, DIRECTOR OF PURCHASING

Mr. EviNs. The committee will come to order.
We are pleased to have with us this morning our friends from the

TVA, Chairman Aubrey Wagner, Director William Jenkins, Mr.
Lynn Seeber. Mr. Chairman, as you know, I recently announced that
I would not seek reelection for a 16th term of the Congress after serv-
ing 30 years in the House. I am planning to go to Tennessee where I
can enjoy the good environment of the TVA area. We are delighted
to have our friends with us. I commend you all for the good work you
have done over the years, great work in flood control, navigation,
reforestation, attraction of industry, recreation, and the general growth
and progress that has marked the TVA's growth over the years in the
valley.
Last Thursday I placed in the record an insertion pointing out that

on that day, 40 years ago, work was completed on the first major TVA
project—Norris Dam—the largest of all the TVA dams and reser-
voirs. I believe my credentials as a friend and supporter of TVA is

(1)
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well-established. I am proud of TVA, have supported TVA. I wish
you continued success in the years ahead.
The only disagreement I have had, I believe, with TVA over the

years is the recent policy of power rate increases. I want to express
the hope, as I leave, that in the next 40 years TVA will hold its rates
down.
Only in the area of TVA's current policy of power rate escalation

have I been critical or disagreeable with your policies. This is because
the people of the area have protested and they continue to protest.
The first TVA Act was passed on May 18, 1933, less than 6 weeks
after President Roosevelt in a message to the 73d Congress called for
"A corporation clothed with the power of government but possessed
of the flexibility and initiative of private enterprise."
The President also said on this occasion, "This in a true sense is a

return to the spirit and vision of the pioneer."
TVA has indeed pioneered in the valley and opened the way to new

dimensions in growth and progress.
Since 1933, the average income in the 201-county region has increased

23 times. The economy has shifted from 62-percent agricultural em-
ployment to more than 60-percent manufacturing.
From TVA dams like ripples on a smooth lake the economic benefits

flow out through the region and we can see the result in our modern,
progressive communities with productive industry on the thriving
economy.
The accomplishments of TVA have indeed been numerous.
During 1973, private industry in the valley announced plans for new

plants and expansions involving more than $1 billion. Flood control
benefits from the TVA system now total $1.5 billion—five times the
cost of the flood control system.
TVA's enormous power generation comes from 29 TVA dams, 12

Alcoa dams, 8 Cumberland dams, 12 coal-fired plants, and 5 nuclear
plants.
Nine TVA dams on the Tennessee River and one on the Clinch

River have navigation locks and in 1973 waterway traffic exceeded 4
billion ton-miles.
TVA and its distributors now have more than 2,400,000 customers.

The TVA program of fertilizer science and education is the only TVA
project carried out across the Nation. Tributary area development,
recreation, forestry, fisheries and wildlife, air and water quality con-
trol—all of these are important elements of the TVA pattern of
progress in the Tennessee Valley.
TVA is also participating in the liquid metal fast breeder reactor

project in Oak Ridge—pioneering in this country in the development
of a technology that will provide fuel for nuclear powerplants—the
wave of the future.
TVA has now paid more than $1 billion in repayments to the

Treasury. I am sure all of you know our position on holding down
power rates. My concern has been that TVA will lose its image as the
low-cost power "yardstick" for the Nation. I have done all I can do
in the last 3 years, holding lengthy, oversight hearings before this
Appropriations subcommittee and also on the Special Subcommittee
on Oversight of the Small Business Committee in which special counsel
was employed and extensive hearings held at that time.
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I continue to be concerned about the impact of these rates on the
people of the area because they continue to protest. We cannot make
TVA change its current policy. We can only plead with you and urge
you and try to persuade you to desist.
We have received hundreds of complaints concerning these rate

increases. I exhibited them to the committee. I have another pile since
then. I know the TVA Board has recently held meetings for ratepayers
in Knoxville and Chattanooga.
You have heard from the people and representatives of the people.
Recently one lady wrote me her social security check was $130, and

her electric light bill for the month from TVA was $105.
Some answers must be found to the problem. I expect, hope, and

believe that TVA will find the solution.
In any event, we commend you, Chairman Wagner, and your asso-

ciates, for your good work over the years. We enjoyed working with
you for the growth and progress of the Tennessee Valley, and wish
you the very best and good luck for success in the future.
We will place the justifications in the record at this point.
[The information follows:]
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 c
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 D
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 d
at

a,
 h
yd
ro
lo
gi
c 
da

ta
, 
an

d 
st
af
f 
as

si
st

an
ce

 w
as

 p
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 f
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 D
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 d
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 d
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 p
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b
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 o
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 p
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 c
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 d
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 d
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 p
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re
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 r
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 p
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 c
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 p
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 f
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at
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 l
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ra
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 m
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 p
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b
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 c
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 d
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ra
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 d
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al

it
y 

st
ud
ie
s 

in
it
ia
te
d 

in
 
19
73
 o
n
 o
ne

 m
aj
or
 s
ub

ba
si

n 
we
re
 c
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.

As
si
st
an
ce
 w
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at
io
na
l 
mo

ni
to

ri
ng

 s
ys

te
m,

 a
nd

 a
ll

 d
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 s
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 d
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at
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 l
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 d
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at
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 p
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 p
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 m
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 p
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at
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at
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 c
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 r
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at
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 p
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 b
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 c
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 c
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 d
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 d
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 c
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 c
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 c
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 d
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 d
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 o
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 p
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at
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 D
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at
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ch

ni
ca

l 
as

si
st

an
ce

 T
V
A

ha
s 

as
si
st
ed
 s

ta
te
s,
 t
ow

ns
, 
co

mm
un

it
ie

s,
 l
oc
al
 d
ev
el
op
me
nt
 g
ro
up
s,
 o
th

er
 F
ed
er
al
 a
ge

nc
ie

s,
 p
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at
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re
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d
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 d
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c
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 l
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 m
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 c
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os
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 m
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 p
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 p

ar
t 
of
 r
ec

re
at

io
n 

as
si

st
an

ce
 t
o 
be
 g
iv
en
 i
n 

fi
sc
al
 y
ea
r 
19
77
 i
s 
ex
pe
ct
ed
 t
o 
be
 i
n 
th
e 
fo

rm
 o
f 
si

te
 p
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 c
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at
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 c
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ra
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ro
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 r
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 t
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at
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s 
to

de
te
rm
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 p
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 c
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 c
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 p
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at
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 f
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 f
un
ds
:

In
 T
ho
us
an
ds

19
75

Ac
tu

al
19

76
Es

ti
ma

te
1
9
T
Q

Es
ti

ma
te

19
77

Es
ti

ma
te

Ag
ri

bu
si

ne
ss

 d
ev

el
op

me
nt

  
$
8
6

$1
09

$
1
9

$1
13

De
ve

lo
pm

en
t 
of
 h
ig

h 
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-
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 p
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 p
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ch
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n 
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e 
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c 
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et
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uc
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. 
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 T
V
A
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at
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 S
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te
Un
iv
er
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d 
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n 
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li
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iv
er
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co
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f
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 f
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b
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at
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g 
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a 
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A
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 l
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 d
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c
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 c
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 m
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 f
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o
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pr
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at
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n
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 b
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io
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d 
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 s
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vi
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 c
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hi
n 
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e
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 c
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s.
 A
 s
tu

dy
 i

s 
in
 p

ro
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 f
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ra
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 p
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T
V
A
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 l
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 m
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ti
ng
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y
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h 
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l 
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an

d 
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Gr
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ou
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 V
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et
ab
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o
r
k
s
h
o
p
"
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b
y
 T
V
A
,
 t
he
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 D
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ra
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n
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d 
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g 
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 d
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 e
co
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gh
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al
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te
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o
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e
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rd
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e 
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e 
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g 
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e 
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on
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f
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 f
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a
n
y
 f
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m 
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na
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 l
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ev
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me
nt

.
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a
n
y
 l
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k 

th
e 
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k
n
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w
-
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w
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b
e
c
o
m
e
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 f
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ev
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 c
an
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d 
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h 
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o
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 g
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ia
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l 
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 p
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od
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f
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si
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 p
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k 
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 l
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 g
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 c
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at
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b
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V
A
,
 t
he
 V
al

le
y 
la

nd
-g

ra
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ra
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ra
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 l
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 f
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1
)
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f 
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 c
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in
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al
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2
)
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em
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ng
 p
ro
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al
 p
eo
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3
)
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ra
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e 
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in
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 p
ro
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iv
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 d
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 b
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n
e
w
 t
ec
hn
ol
og
ie
s 
ne

ed
ed

 t
o 
re
co
ve
r 
he
at
 e
ne
rg
y 
fr

om
 p
ow
er
 p
la
nt
 c
on
de
ns
er
 d
is
ch
ar
ge

wa
te
r 

as
 a
 n
e
w
 e

ne
rg
y 

so
ur
ce
; (
2
)
 d
ev

el
op

 e
co

no
mi

ca
ll

y 
fe
as
ib
le
 s
ys
te
ms
 t
ha
t 
us
e 
th
e 
n
e
w
 t
ec
hn
ol
og
y 

in
 t
he
 p
ro
du
ct
io
n 
of

fo
od

 a
nd
 f
ib
er
; 
an
d 
(
3
)
 m
ea
su
re
 t
he
 e
nv
ir
on
me
nt
al
 e
ff

ec
ts

 o
f 
th
e 
n
e
w
 t
ec
hn
ol
og
ie
s 
wh
er
e 
ap
pl
ic
ab
le
.

Gr
ee

nh
ou

se
 e
nv

ir
on

me
nt

al
 c
on
tr
ol
 i

nv
ol

ve
s 
th
e 
us

e 
of
 h
ea
t 

in
 p
ow
er
 p
la
nt
 c
on
de
ns
er
 w

at
er
 d
is
ch
ar
ge
 f
or
 h
ea
ti
ng

an
d 

co
ol
in
g 

gr
ee

nh
ou

se
s.

 E
ng
in
ee
ri
ng
, 

ho
rt

ic
ul

tu
ra

l,
 a
nd
 e

co
no

mi
c 

st
ud
ie
s 
ar
e 

be
in
g 
co
nd
uc
te
d 

in
 a

 p
ro
to
ty
pe
 g
re

en
ho

us
e

pr
od

uc
in

g 
to

ma
to

es
 a
nd
 c
uc
um
be
rs
. 
Te
ch
no
lo
gy
 d
ev

el
op

ed
 w

il
l 
be

 e
va
lu
at
ed
 f
ur
th
er
 i
n 
a 
de

mo
ns

tr
at

io
n 
sc

al
e 
gr

ee
nh

ou
se

 b
ei
ng

co
ns

tr
uc

te
d 

at
 t
he
 p
la
nn
ed
 S
ou
th
ea
st
er
n 
Wa

st
e 
He

at
 R
es
ea
rc
h 
Ce

nt
er

 a
t 
T
V
A
'
s
 B
ro

wn
s 
Fe
rr
y 
Nu
cl
ea
r 
Pl

an
t.

Bi
ol
og
ic
al
 
re

cy
cl

in
g 
of
 n

ut
ri
en
ts
 f

ro
m 

li
ve
st
oc
k 

wa
st
es
 e

va
lu
at
es
 t
he
 u

se
 o
f 

wa
st
e 

he
at
 i

n 
ma
na
gi
ng
 l

iv
es
to
ck

wa
st
es
. 
Re

se
ar

ch
 i

s 
be
in
g 
co
nd
uc
te
d 

to
 d
et
er
mi
ne
 i

f 
nu
tr
ie
nt
s 
in
 a
ni
ma
l 
wa
st
es
 c
an

 b
e 
re
mo
ve
d 
an
d 

us
ed
 b
y
 a
qu
at
ic
 p

la
nt

s.

Re
se
ar
ch
 w

il
l 
de
te
rm
in
e 

al
so
 i
f 
th
os
e 

pl
an
ts
 c
an
 b
e 

us
ed
 a

s 
a 
pr
im
ar
y 
fo
od
 s
ou

rc
e 
fo
r 
be

ne
fi

ci
al

 m
ar

in
e 
an
im
al
s 
or

 a
s 
a 
di
re
ct

fe
ed
st
uf
f 
fo
r 
ru

mi
na

nt
 a
ni

ma
ls

. 
T
h
e
 r
ec

yc
li

ng
 s
ys
te
ms
 a
re

 b
ei
ng
 d
es
ig
ne
d 

to
 p
er
mi
t 
th
e 
op
er
at
io
n 
of
 a
 l
iv
es
to
ck
 e
nt

er
pr

is
e 
o
n

li
mi

te
d 
la
nd
 a

re
a 

wi
th
 m
i
n
i
m
u
m
 e

nv
ir
on
me
nt
al
 e
ff

ec
ts

. 
Nu
tr
ie
nt
s 

wi
ll
 b
e 
re
mo
ve
d 
fr

om
 l
iq
ue
fi
ed
 l
iv
es
to
ck
 w
as
te
 b
y 

al
ga

e 
an
d

ot
he

r 
aq
ua
ti
c 

pl
an

ts
. 
Th

es
e 

wi
ll
 b
e 

ha
rv

es
te

d 
by

 f
is

h 
an
d 

ot
he
r 

aq
ua
ti
c 

or
ga
ni
sm
s,
 s
uc
h 

as
 c
la

ms
, 
wh
ic
h 

wi
ll
 b
e 
us
ed
 a

s 
a

hi
gh
-p
ro
te
in
 s

up
pl
em
en
t 

fo
r 

li
ve
st
oc
k 

ra
ti
on
s 
an
d 

fo
r 

po
ss

ib
le

 h
u
m
a
n
 c
on
su
mp
ti
on
. 
In
 c
oo

pe
ra

ti
on

 w
it
h 
Au

bu
rn

 U
ni

ve
rs

it
y,

cl
am
s 
ar

e 
be
in
g 
ev
al
ua
te
d 
as

 a
 l
iv
es
to
ck
 f
ee

d 
in
gr
ed
ie
nt
.

Oo



So
il

 h
ea
ti
ng
 t
o 
ex
te
nd
 c
ro
p 
gr

ow
in

g 
se
as
on

 i
s 
de

te
rm

in
in

g 
th
e 

fe
as

ib
il

it
y 
o
f
 u
si
ng
 w
as

te
 h
ea
t 
to
 e
xt
en
d 
th

e 
gr

ow
in

g
se

as
on

 a
nd

 t
o 

in
cr
ea
se
 t
he
 y

ie
ld
s 
of

 f
ie

ld
 a
nd

 h
or

ti
cu

lt
ur

al
 c
ro
ps
. 
A
n
 i
ne
xp
en
si
ve
 p

la
st
ic
 g
re
en
ho
us
e 
er
ec
te
d 
ov
er
 w
a
r
m
e
d
 s
oi
l

ha
s 
be

en
 u

se
d 

su
cc
es
sf
ul
ly
 t
o 
pr
od
uc
e 

ve
ge

ta
bl

e 
cr

op
s 
du

ri
ng

 t
he
 l

at
e 
wi

nt
er

 a
nd

 s
pr
in
g 
mo

nt
hs

. 
In

 t
es
ts
 a
lr
ea
dy
 c
om
pl
et
ed
,

so
il
-w

ar
mi

ng
, 
co

mp
ar

ed
 
wi

th
 
no
nh
ea
te
d 

so
il

, 
ha
s 
m
o
r
e
 t

ha
n 

do
ub
le
d 

th
e 

yi
el

d 
of
 s
o
m
e
 v

eg
et
ab
le
 c

ro
ps
 u

nd
er
 f

ie
ld

 
te
st
s.

Fu
rt
he
r 
st

ud
ie

s 
wi
ll
 b
e 
co

nd
uc

te
d 

us
in
g 
di

sc
ha

rg
ed

 h
ot

 w
at

er
 a
t 
th

e 
Wa
st
e 
He
at
 U
ti

li
za

ti
on

 C
en

te
r 
at
 B
r
o
w
n
s
 F
er

ry
.

En
vi

ro
nm

en
ta

l 
co
nt
ro
l 
fo
r 
li

ve
st

oc
k 

fa
ci
li
ti
es
 e
mp
ha
si
ze
s 
th

e 
us
e 
of

 w
as
te
 h
ea
t 
to
 i
mp
ro
ve
 t
he

 g
ro
wt
h 

ef
fi
ci
en
cy
 o
f

li
ve
st
oc
k 

in
 c
on
fi
ne
me
nt
. 
Re

se
ar

ch
 i
nd

ic
at

es
 t
ha

t 
li

ve
st

oc
k 
fe
ed
 c

on
ve

rs
io

n 
is
 m
o
r
e
 e

ff
ic
ie
nt
 w
he

re
 t
em

pe
ra

tu
re

 i
s 
co
nt
ro
ll
ed
.

Te
st

s 
wi

th
 s

wi
ne
 
ha

ve
 s
h
o
w
n
 
th
at
 m
a
x
i
m
u
m
 
fe
ed
 
ef
fi
ci
en
cy
 o

cc
ur
s 

at
 a

 c
on

st
an

t 
te

mp
er

at
ur

e 
of
 a
ro
un
d 
6
0
 d

eg
re
es
, 
an
d

co
mp

ar
ab

le
 r

es
ul
ts
 a

re
 e

xp
ec
te
d 

wi
th
 
ot
he
r 

li
ve
st
oc
k.
 W
o
r
k
 a

lr
ea
dy
 c

om
pl
et
ed
 
in

 t
he
 r
es
ea
rc
h 
gr
ee
nh
ou
se
 w

il
l 
be
 u

se
fu
l 

in
de
ve
lo
pi
ng
 a
n 

en
vi

ro
nm

en
ta

l 
co
nt
ro
l 
sy

st
em

 
fo
r 

co
nf

in
ed

 
li

ve
st

oc
k 

pr
od

uc
ti

on
. 
Th
is
 s
ys

te
m 

ha
s 

th
e 

po
te

nt
ia

l 
fo
r 
re

du
ci

ng
sc

ar
ce

 p
ro
te
in
s 
an
d 
en
er
gy
 f
ee
ds
 r
eq
ui
re
d 
in

 c
on

ve
nt

io
na

l 
op
er
at
io
ns
.

Ex
pa
ns
io
n 
of
 t

hi
s 
pr
og
ra
m 

in
 
1
9
7
7
 w

il
l 

pr
ov

id
e 

fo
r 

th
e 

es
ta

bl
is

hm
en

t 
of

 a
 S
ou
th
ea
st
er
n 
Wa
st
e 
He

at
 R
es

ea
rc

h
Ce

nt
er

 a
t 
T
V
A
'
s
 B
r
o
w
n
s
 F

er
ry

 
Nu
cl
ea
r 

Pl
an
t.
 I
nc

re
as

ed
 r

es
ou
rc
es
 w

il
l 
be

 a
ll

oc
at

ed
 t

o 
op

er
at

io
n 
of
 t
he

 g
re
en
ho
us
e 
an
d 

so
il

he
at

in
g 

de
mo
ns
tr
at
io
ns
 a

s 
an
 i

nt
eg

ra
l 

pa
rt
 o
f 

th
e 

Ce
nt

er
. 
A
n
 
ox
id
at
io
n 

di
tc
h 
an

d 
he

at
 w

il
l 
be
 a
dd

ed
 t

o 
th

e 
Mu

sc
le

 S
ho
al
s

re
se
ar
ch
 
fa

ci
li

ty
 f

or
 
bi

ol
og

ic
al

ly
 r

ec
yc
li
ng
 n

ut
ri

en
ts

 f
ro

m 
li

ve
st

oc
k 

wa
st
es
. 
Re

se
ar

ch
 
wi

ll
 b
e 

in
it

ia
te

d 
to
 u

se
 
wa
st
e 

he
at

 i
n

en
vi
ro
nm
en
ta
ll
y 

co
nt

ro
ll

ed
 l

iv
es
to
ck
 s
ys
te
ms
 t
o 
re
du
ce
 t
he

 q
ua
nt
it
y 
of

 s
ca

rc
e 

pl
an
t 
pr
ot
ei
n 
an

d 
ca

rb
oh

yd
ra

te
s 
pr

es
en

tl
y 
us
ed

as
 a
ni

ma
l 
fe
ed
s.



F
O
R
E
S
T
 R
E
S
O
U
R
C
E
S
 D
E
V
E
L
O
P
M
E
N
T

In
 T
ho
us
an
ds

19
75

Ac
tu

al
19

76
Es

ti
ma

te
•
1
9
T
Q

Es
ti
ma
te

19
77

Es
ti

ma
te

Fo
re

st
 i
nv
es
ti
ga
ti
on
s 
 

$
3
8
7

$
3
0
9

$
7
8

$
3
4
8

Fo
re
st
 i
nd

us
tr

y 
de
ve
lo
pm
en
t 
 

36
1

44
1

10
7

5
1
2

Fo
re
st
 a
nd
 w

il
dl

if
e 
ma
na
ge
me
nt
 a
nd
 w

il
dl

if
e 
us
e 
 

3
6
6

3
7
3

9
2

3
8
7

Im
pr
ov
em
en
t 
an

d 
es
ta
bl
is
hm
en
t 
of
 w
il
d 
la
nd
 v
eg
et
at
io
n 
 

3
3
9

3
1
0

81
3
4
4

Ad
mi
ni
st
ra
ti
ve
 a
nd

 g
en
er
al
 e
xp

en
se

s 
 

4
9

5
7

15
5
9

To
ta
l 
 

1 
5
0
2

1 
4
9
0

3
7
3

1 
6
5
0

T
h
e
 f
or
es
ts
 o
f 
th
e 
Te

nn
es

se
e 

Va
ll

ey
 h
av

e 
be

en
 i
mp

ro
vi

ng
 s

te
ad
il
y 
an
d 

su
bs

ta
nt

ia
ll

y.
 T
V
A
 h
as

 c
on

tr
ib

ut
ed

 t
o 
th
is

ec
on
om
ic
 a
nd

 e
nv
ir
on
me
nt
al
 t
ra
ns
it
io
n 
by
 s
po
ns
or
in
g 
su

cc
es

sf
ul

 r
ef

or
es

ta
ti

on
 e
ff
or
ts
, 
co
nd
uc
ti
ng
 p
ro
gr
am
s 
de

si
gn

ed
 t
o 
im

pr
ov

e
ma

na
ge

me
nt

 o
f 
fo
re
st
s 
an

d 
ot
he
r 

wi
ld
 l
an
ds
, 
an

d 
pr
om
ot
in
g 

in
cr

ea
se

d 
an

d 
im
pr
ov
ed
 u

ti
li
za
ti
on
 o
f 
th
e 

na
tu

ra
l 
an
d 
re

ne
wa

bl
e

re
so
ur
ce
s 
of
 t
he
se
 l
an
ds
.

T
h
e
 f
or
es
t 
re
so
ur
ce
s 
de

ve
lo

pm
en

t 
ef
fo
rt
 i
n 
th
e 
Te

nn
es

se
e 
Va
ll
ey
 i
s 
di
re
ct
ed
 t
ow
ar
d 
a 
br

oa
d 

di
ve

rs
e 
pu
bl
ic
. 
Pr
iv
at
e

la
nd
ow
ne
rs
 w
h
o
 c

on
tr
ol
 o
ve

r 
8
0
 p
er
ce
nt
 o
f 

th
e 

re
so

ur
ce

 b
as
e,
 t
he
 g

en
er
al
 p

ub
li
c 
th

ro
ug

h 
it
s 
in

fl
ue

nc
e 
o
n
 h
o
w
 l
an
ds
 a
nd

re
so
ur
ce
s 
ar

e 
ma
na
ge
d 
an
d 
us

ed
, 
an
d 
la
nd

-u
se
 p
la

nn
er

s 
an
d 

in
du
st
ri
al
 d
ev

el
op

me
nt

 s
pe
ci
al
is
ts
 r
ep
re
se
nt
 k
ey

 g
ro
up
s 
co

nt
ri

bu
ti

ng
to
 t

he
 d

ev
el
op
me
nt
 o
f 

th
e 

re
gi
on
's
 f

or
es
t 

re
so

ur
ce

s.
 T
V
A
'
s
 r
es

ou
rc

e 
de
ve
lo
pm
en
t 
pr

og
ra

ms
 a
re

 d
ir
ec
te
d 
to
 i
nf
or
mi
ng
 t
he
se

gr
ou
ps
 o
f 

re
so
ur
ce
 
pr

ob
le

ms
 a

nd
 
op

po
rt

un
it

ie
s 
to

 i
nc
re
as
e 

th
ei
r 

un
de
rs
ta
nd
in
g 
an

d 
aw
ar
en
es
s 
of

 a
nd

 
pa
rt
ic
ip
at
io
n 

in
 t

he
ma
na
ge
me
nt
 a
nd

 u
ti
li
za
ti
on
 o
f 
th
e 

Va
ll
ey
's
 n
at

ur
al

 r
es

ou
rc

es
.

Fo
re
st
 I
nv
es
ti
ga
ti
on
s

A
 n
ec
es
sa
ry
 c
on
ti
nu
in
g 
re

qu
ir

em
en

t 
fo
r 
ef
fi
ci
en
t 
re
so
ur
ce
 d
ev

el
op

me
nt

 i
s 
ha

vi
ng

 t
he
 c
or
re
ct
 b
as

ic
 r
es
ou
rc
es
 d
at
a 
so

ma
na

ge
rs

 c
an
 
m
o
v
e
 s

wi
ft

ly
 t

o 
so
lv
e 

pr
ob

le
ms

 o
r 
ta

ke
 a
dv
an
ta
ge
 o
f 
op
po
rt
un
it
ie
s.
 S
pe

ci
fi

c 
ef

fo
rt

s 
pl

an
ne

d 
fo
r 
19

77
 i
nc
lu
de

re
in

ve
nt

or
yi

ng
 f
or
es
ts
 i
n 
10

 o
f 
th
e 
6
4
 c
ou
nt
y 

un
it

s 
in
 t
he
 V
al

le
y,

 p
re
pa
ri
ng
 t
re

nd
 a
na
ly
se
s,
 a
nd
 i
ni

ti
at

in
g 
wo
rk
 o
n
 a
n 

an
al

ys
is

of
 t
he
 f
or
es
t 
an
d 

wi
ld
 l
an
d 
re
so
ur
ce
s 
of
 t
he
 e
nt

ir
e 
Te

nn
es

se
e 
Va

ll
ey

 u
si
ng
 e
xi
st
in
g 
da
ta
 f
ro
m 
pe
rm
an
en
t 
fo
re
st
 p
lo
ts
.

of
)



Th
is

 
wo

rk
 
su

pp
or

ts
 a

nd
 
is
 
us
ed
 
th

ro
ug

ho
ut

 
th
e 

fo
re

st
 r

es
ou

rc
es

 d
ev

el
op

me
nt

 p
ro

gr
am

 
an
d 

pr
ov

id
es

 e
ss

en
ti

al
in

fo
rm

at
io

n 
ab
ou
t 

Va
ll
ey
 
fo

re
st

 
pr
od
uc
ti
vi
ty
, 
ec

ol
og

ic
al

 a
nd

 h
yd
ro
lo
gi
ca
l 
co

nd
it

io
ns

, 
an

d 
wi

ld
li

fe
 h

ab
it

at
. 
Re

li
ab

le
 l

oc
al

iz
ed

an
d 

de
ta
il
ed
 
da
ta
 o
n
 
Va

ll
ey

 c
ou
nt
y 

ti
mb
er
 r

es
ou
rc
es
 a

re
 
us
ed
 
al
so
 b
y
 i
nd

us
tr

y 
an
d 
de

ve
lo

pm
en

t 
gr

ou
ps

 i
n 

pl
an
ni
ng
 f
or

es
t

in
du

st
ry

 
ex
pa
ns
io
ns
 a

nd
 
si

ti
ng

 
n
e
w
 
w
o
o
d
-u

si
ng

 
pl

an
ts

. 
Th
es
e 

ef
fo
rt
s 

ar
e 

in
 
co

op
er

at
io

n 
wi

th
 
fo

re
st

 
la

nd
ow

ne
rs

, 
Va

ll
ey

in
du

st
ri

es
, 
th
e 
U.
S.
 F
or

es
t 
Se
rv
ic
e,
 a
nd

 o
th
er
 f
or
es
tr
y 
ag
en
ci
es
.

Re
so

ur
ce

 s
pe

ci
al

is
ts

 a
nd

 c
om
pu
te
r 
ex
pe
rt
s 
co

mb
in

e 
ex

is
ti

ng
 e
co
sy
st
em
 i
nf

or
ma

ti
on

 a
nd

 n
e
w
 d

at
a 
su
ch
 a
s 
de
ri
ve
d

fr
om

 
sa

te
ll

it
e 
im
ag
er
y 

to
 a

ss
is
t 
T
V
A
'
s
 i
mp

ac
t 
as

se
ss

me
nt

 a
nd

 p
la
nn
in
g 

ef
fo
rt
s.
 T
h
e
 e
mp
ha
si
s 

is
 o
n
 m
a
x
i
m
u
m
 u

se
 o
f 

ex
is

ti
ng

da
ta
 a
nd

 d
ev

el
op

me
nt

 o
f
 p
la
nn
in
g 

to
ol
s 
th
at
 p
er
mi
t 
ea

sy
 e
va
lu
at
io
n 
of

 m
a
n
y
 c
om
bi
na
ti
on
s 
of
 r
es

ou
rc

e 
pa

ra
me

te
rs

. 
T
h
e
 g
oa

l 
is

th
e 
ec

on
om

ic
al

 a
ss

es
sm

en
t 
of

 l
an

d 
ch

ar
ac

te
ri

st
ic

s 
so

 t
ha

t 
pl
an
ni
ng
 f

un
ct

io
ns

 a
t 
m
a
n
y
 l

ev
el

s 
ca
n 

ut
il

iz
e 
th

e 
sa
me
 d
at
a 
an
d

re
du
ce
 t
he
 s
ec

on
da

ry
 c
os
ts
 o
f 
po
or

 p
la
nn
in
g 
wh

ic
h 

re
su
lt
 w
h
e
n
 i
mp

or
ta

nt
 i
nf

or
ma

ti
on

 i
s 
ig
no
re
d.

Fo
re

st
 I
nd

us
tr

y 
De
ve
lo
pm
en
t 

T
V
A
 s
ee

ks
 t
o 
fi
nd
 b
et

te
r 
wa
ys
 o
f 
ha
rv
es
ti
ng
, 
pr

oc
es

si
ng

, 
an
d 
ma

rk
et

in
g 
fo

re
st

 p
ro
du
ct
s 
in
 t
he
 T
en

ne
ss

ee
 V
al

le
y 
to

m
a
k
e
 
su
re
 a

bu
nd

an
t,

 a
va

il
ab

le
, 
re

ne
wa

bl
e 

re
so
ur
ce
s 
w
o
r
k
 f

or
 t

he
 
so

ci
al

 a
nd
 
ec

on
om

ic
 
we
lf
ar
e 
of
 t
he
 
pe
op
le
—a
nd
 f

or
 t

he
we
lf
ar
e 
of
 t
he
 r
es

ou
rc

es
 t
he

ms
el

ve
s.

In
 t

he
 f

or
es
ts
, 
T
V
A
 e
nc

ou
ra

ge
s 
lo
gg
er
s 
to
 u
se

 b
et

te
r,

 l
es
s 
da

ma
gi

ng
, 
an

d 
m
o
r
e
 e
co
no
mi
ca
l 
me

th
od

s.
 T
hi
s 

is
 d
on
e

b
y
 
id
en
ti
fy
in
g 
an

d 
de

mo
ns

tr
at

in
g 

im
pr
ov
ed
 
ha

rv
es

ti
ng

 
me
th
od
s.
 I
n 

th
e 

pr
oc
es
s,
 w
o
o
d
s
 w
or

ke
rs

 a
nd

 l
og
gi
ng
 
ma

na
ge

rs
 a

re
tr
ai
ne
d 

in
 t
he

 a
pp
li
ca
ti
on
 o
f 
lo
gg
in
g 

pr
in

ci
pl

es
 t
ha

t 
ar

e 
bo
th
 e
co

no
mi

ca
ll

y 
an
d 
en
vi
ro
nm
en
ta
ll
y 
de

si
ra

bl
e.

 T
hi
s 
tr

ai
ni

ng
 i
s 
vi
ta
l

be
ca

us
e 
b
y
 t
he
 y
ea

r 
2
0
0
0
 t
he

 a
nn

ua
l 
ha
rv
es
t 
of
 V
al
le
y-
gr

ow
n 
w
o
o
d
 i

s 
ex
pe
ct
ed
 t
o 
qu
ad
ru
pl
e.

W
o
o
d
 
ut
il
iz
at
io
n 

sp
ec
ia
li
st
s 

ar
e 

in
ve

st
ig

at
in

g 
to
ta
l 

tr
ee
 u

ti
li

za
ti

on
 t
o 

he
lp
 o

ff
se
t 
in
cr
ea
si
ng
 n

at
io

na
l 
sh

or
ta

ge
s 
of

fu
el
, 
pe
tr
oc
he
mi
ca
l 

pl
as

ti
cs

, 
fi
be
rs
, 
an

d 
hi
gh
-q

ua
li

ty
 h
ar
dw
oo
ds
. 
T
h
e
y
 a
re
 f
in

di
ng

 w
ay
s 
to
 u
se
 w
o
o
d
 f
ib

er
s 
th

at
 a
re

 n
o
w
 w
as

te
d

su
ch

 a
s 
lo
gg
in
g 
an
d 

mi
ll

 r
es
id
ue
s,
 t
re
et
op
s 
an

d 
ro

ot
s,

 a
nd

 c
ul
l 
tr

ee
s 
fo

r 
en
er
gy
 a
nd

 f
ib
er
 p
ro

du
ct

s.
 S
uc

ce
ss

 c
an
 m
e
a
n
 c
on
se
rv
in
g

ex
ha

us
ti

bl
e 

fu
el
s 
an
d 

re
du

ci
ng

 p
ol

lu
ti

on
. 
F
o
r
 e
xa

mp
le

, 
th

e 
en
er
gy
 c
on

te
nt

 o
f 
w
o
o
d
 r

es
id

ue
s 
pr

od
uc

ed
 i

n 
th

e 
Va
ll
ey
 a
nn
ua
ll
y

eq
ua
ls
 s
o
m
e
 f

iv
e 

mi
ll
io
n 

to
ns
 o
f 

co
al
. 
T
h
e
 g

oa
l 

is
 t

o 
re

co
ve

r 
an

d 
us

e 
5
0
 p
er
ce
nt
 o
f 

th
is
 w
as
te
d 
en
er
gy
 r
es

ou
rc

e 
b
y
 1
98
5.

Ac
ti

vi
ti

es
 i
nc
lu
de
 i
nf
or
ma
ti
on
 a
nd

 d
em

on
st

ra
ti

on
 p

ro
gr
am
s 
to
 h

ig
hl

ig
ht

 w
o
o
d
 w
as
te
 p
ot
en
ti
al
s 
an

d 
s
h
o
w
 w
ay

s 
to
 p
ro

du
ce

 a
nd

ma
rk

et
 
us

ef
ul

 
pr
od
uc
ts
 f
ro

m 
it
. 
Us
e 

of
 
w
o
o
d
 
wa
st
es
 f

or
 
in

du
st

ri
al

 
an
d 

in
st

it
ut

io
na

l 
he

at
 a

nd
 
fo

r 
st

ea
m 

an
d 

el
ec

tr
ic

it
y

pr
od
uc
ti
on
 w
il
l 
be

 e
xp

lo
re

d 
Al

so
.

T
h
e
 
Va

ll
ey

's
 f

or
es

t 
in
du
st
ry
 d

ev
el
op
me
nt
 p

at
te
rn
s 

wi
ll

 b
e 

ev
al

ua
te

d 
to
 a

ss
ur

e 
fu
ll
 a
nd
 c
on
ti
nu
ed
 d
ev
el
op
me
nt
.

Fo
re

st
 
ec

on
om

is
ts

 
pe

ri
od

ic
al

ly
 
an
al
yz
e 

ti
mb
er
 
re

so
ur

ce
 
an
d 

in
du

st
ry

 
da

ta
 
to

 
de

te
rm

in
e 

a 
fo

re
st

 i
nd

us
tr

y 
mi
x 

th
at

 
is

ec
on
om
ic
al
ly
 
an

d 
en

vi
ro

nm
en

ta
ll

y 
o
p
t
i
m
u
m
 f

or
 t
he

 V
al

le
y.

 F
or

es
t 
in

du
st

ry
 d
ev
el
op
me
nt
 o
pp

or
tu

ni
ti

es
 t
ha

t 
fi

t 
th
e 
o
p
t
i
m
u
m

ar
e 
pr

om
ot

ed
 t

hr
ou

gh
 d
ev
el
op
me
nt
 g
ro

up
s,

 c
oo
pe
ra
ti
ng
 a
ge
nc
ie
s,
 p
ub
li
ca
ti
on
 o
f 
pr
os
pe
ct
us
es
, 
an
d 

di
re
ct
 r
es
po
ns
e 
to
 i
nd
us
tr
y

Co
o



re
qu

es
ts

. 
Pr
os
pe
ct
us
es
 
po
in
ti
ng
 
ou
t 

Va
ll
ey
 
op
po
rt
un
it
ie
s 

fo
r 

pr
od

uc
in

g 
pr

im
e 

pr
od
uc
ts
 f

ro
m 

ab
un
da
nt
 
lo

w-
qu
al
it
y 
an

d
un
de
ru
ti
li
ze
d 

tr
ee

s 
wi
ll
 b

e 
pu
bl

is
he

d 
in

 
19
76
-1
97
7.
 C
ha
ll
en
gi
ng
 n
e
w
 
or

 p
ro
mi
si
ng
 
pr
od
uc
ts
 t

ha
t 

mi
gh
t 
c
o
m
e
 f
ro
m 

ti
mb
er

ha
rv

es
te

d 
in
 
th

e 
Va

ll
ey

 
ar
e 

be
in
g 

ex
pl

or
ed

. 
Th
es
e 

in
cl
ud
e 

mo
ld
ed
 
w
o
o
d
 f

ib
er

, 
ol

eo
re

si
n 

ex
tr
ac
ti
ve
s,
 a
nd
 
m
e
d
i
u
m-

de
ns
it
y

fi
be
rb
oa
rd
.

A
 m
aj
or
 g
oa
l 
of
 f
or

es
t 
in

du
st

ri
al

 d
ev
el
op
me
nt
 i
s 
to
 c
re
at
e 
at
 l
ea

st
 3
0,

00
0 
n
e
w
 j
ob

s 
by
 t
he

 y
ea

r 
20

00
.

Fo
re

st
 a
nd

 W
il
dl
if
e 
M
a
n
a
g
e
m
e
n
t
 a
nd
 W

il
dl

if
e 
Us

e

Fo
re
st
s 
an

d 
wi
ld
li
fe
 p

ro
vi

de
 a
 v

ar
ie
ty
 o
f 
pr
od
uc
ts
 a
nd

 s
er
vi
ce
s 
fo
r 
pe
op
le
 i

n 
th
e 
Te
nn
es
se
e 

Va
ll
ey
. 
T
o
 g
ua
ra
nt
ee

th
e 
fl

ow
 o
f 
th
es
e 

be
ne
fi
ts
 t
he

 r
es

ou
rc

es
 m
us
t 
be
 m
o
r
e
 p

ro
du
ct
iv
el
y 
ma
na
ge
d.
 T
V
A
'
s
 g
oa

l 
is

 t
o 
de
ve
lo
p 
an

d 
se

cu
re

 a
pp
li
ca
ti
on

of
 m
a
n
a
g
e
m
e
n
t
 t
ec
hn
iq
ue
s 
to
 u
nl
oc
k 
th
e 
re

so
ur

ce
 p
ot
en
ti
al
s 
of

 t
he
 V
al

le
y'

s 
fo
re
st
s.

Wi
ld
la
nd
 
Re

so
ur

ce
 
Al
lo
ca
ti
on
 
Pr

oc
ed

ur
e,

 
W
R
A
P
,
 i

s 
a 

si
gn
if
ic
an
t 

ef
fo

rt
 
th

at
 
co
mb
in
es
 d

ev
el

op
in

g 
co
mp
ut
er

te
ch
no
lo
gy
 a

nd
 
la
nd
 
m
a
n
a
g
e
m
e
n
t
 c
on
ce
pt
s 
to

 g
iv

e 
la

nd
ow

ne
rs

 a
 v

al
ua

bl
e 

de
ci

si
on
-m

ak
in

g 
to

ol
. 
De
ve
lo
pm
en
t 
of
 W
R
A
P
 h
as

be
en

 u
nd
er
 w
a
y
 i
n 
T
V
A
 f
or
 a
pp
ro
xi
ma
te
ly
 f
ou

r 
ye

ar
s 
wi
th
 t
es
ts
 b
ei
ng
 c
on
du
ct
ed
 w
it

h 
st
at
e 
an
d 

co
ns
ul
ti
ng
 f
or
es
te
rs
 o
n
 l
an

d 
in

si
x 
Va
ll
ey
 s
ta

te
s.

 I
n 
1
9
7
7
 e
ff
or
ts
 w
il

l 
co

nc
en

tr
at

e 
o
n
 m
o
r
e
 i
nt
en
si
ve
 i
mp
le
me
nt
at
io
n 
of
 W
R
A
P
.

T
V
A
 

is
 
al

so
 
wo
rk
in

g 
wi
th
 
st

at
es

, 
U.
S.
 F

or
es

t 
Se
rv
ic
e,
 a
nd
 
As
so
ci
at
io
n 

of
 C

on
su

lt
in

g 
Fo
re
st
er
s 

to
 
es

ta
bl

is
h

ad
di

ti
on

al
 
fo
re
st
ry
 
co
ns
ul
ta
nt
s 

in
 
th

e 
Va

ll
ey

. 
An

ot
he

r 
ac
ti
vi
ty
 

wi
ll
 
be
 
th
e 

ev
al

ua
ti

on
 
of

 w
il
dl
if
e 

ha
bi

ta
t 
im
pr
ov
em
en
t

de
mo
ns
tr
at
io
ns
 u
nd

er
 p
ow

er
li

ne
 r
ig

ht
s 
of

 w
ay
, 
o
n
 p
ri
va
te
 l
an
ds
, 
an
d 

al
on
g 
th
e 
Be
ar
 C
re
ek
 f
lo
od
wa
y 

ca
na

l.

Wh
il

e 
m
u
c
h
 o
f 
T
V
A
'
s
 w

il
dl
if
e 
m
a
n
a
g
e
m
e
n
t
 w
or

k 
is
 d
ir
ec
te
d 

at
 g
a
m
e
 s
pe

ci
es

 a
nd

 t
he
ir
 h
ab

it
at

s,
 n
o
n
g
a
m
e
 a
ni

ma
ls

su
ch
 a

s 
so
ng
bi
rd
s 

ar
e 

re
ce
iv
in
g 
in
cr
ea
se
d 

at
te
nt
io
n.
 S
pe

ci
fi

c 
ac
ti
vi
ti
es
 a
re
 p
la
nn
ed
 t
o 
de
mo
ns
tr
at
e 
w
a
y
s
 t
he
 p
ub

li
c 
ca
n 
in
cr
ea
se

ba
ck
ya
rd
 w

il
dl
if
e 
th
ro
ug
h 

ha
bi

ta
t 
im
pr
ov
em
en
ts
.

In
 
1
9
7
7
 T
V
A
 
wi
ll
 
in

te
ns

if
y 

ur
ba

n 
na
tu
ra
l 

re
so

ur
ce

s 
de

ve
lo

pm
en

t 
ac
ti
vi
ti
es
 t

o 
en
ha
nc
e 

ci
ty

 e
nv

ir
on

me
nt

s 
by

pr
ov

id
in

g 
ad

di
ti

on
al

 r
ec

re
at

io
n 
op
po
rt
un
it
ie
s,
 w
il
dl
if
e 
am

en
it

ie
s,

 a
nd

 o
th

er
 b

en
ef

it
s.

 A
 d
em

on
st

ra
ti

on
 p

ro
je
ct
 i

s 
un

de
r 
w
a
y
 i
n

Kn
ox

vi
ll

e,
 T
en
ne
ss
ee
, 
an
d 
an
 a
dd

it
io

na
l 
on
e 

wi
ll
 b
e 

es
ta

bl
is

he
d 
in
 t
he
 u
pp

er
 e
as

t 
Te

nn
es

se
e/

so
ut

hw
es

t 
Vi

rg
in

ia
 a
re
a 
in

 1
97
7.

O
C



Im
pr
ov
em
en
t 
an
d 
Es
ta
bl
is
hm
en
t 
of
 W
il
d 
La
nd
 V
eg
et
at
io
n

Im
pr

ov
ed

 
fo

re
st

 m
a
n
a
g
e
m
e
n
t
 i

s 
a 

pa
rt
ia
l 
an
sw
er
 t

o 
gr
ow
in
g 
m
o
r
e
 
w
o
o
d
 p

er
 a
cr

e.
 I
mp

ro
vi

ng
 t

he
 f

or
es

t 
ge

ne
ti

c
m
a
k
e
u
p
 i

s 
al

so
 n
ee

de
d 

to
 m
ee
t 

th
e 

re
gi

on
's

 f
ut

ur
e 
w
o
o
d
 r

eq
ui
re
me
nt
s.
 U
nt
il
 r
ec
en
t 

ye
ar
s 
lo
gg
er
s 
ha
ve
 c
ut

 t
he
 b
es

t 
tr
ee
s 
an
d

le
ft
 v
al

ue
le

ss
 s
pe
ci
me
ns
 w
it

h 
in

fe
ri

or
 g
en

et
ic

 t
ra
it
s 
to
' p
ro
du
ce
 s
ee

d 
fo
r 
th
e 
ne
xt
 g
en

er
at

io
n 
of

 t
re

es
. 
Sc

ie
nt

is
ts

 a
re
 n
o
w
 s
el
ec
ti
ng

th
e 
re

ma
in

in
g 
ou
ts
ta
nd
in
g 
sp
ec
im
en
s,
 c
ol
le
ct
in
g,
 a
nd
 c

ro
ss

br
ee

di
ng

 t
he

m 
to
 p
ro
du
ce
 s

up
er
io
r 
se
ed
li
ng
s 
th
at
 w
il

l 
be

 i
nh
er
en
tl
y

3
0
 t
o 
5
0
 p
er
ce
nt
 m
o
r
e
 p

ro
du

ct
iv

e.
 T
h
e
 t

ot
al

 p
ro

ce
ss

 i
s 
a 
lo
ng
 o
ne
, 
an

d 
m
a
n
y
 s

ta
te
 a
nd

 F
ed
er
al
 a
ge
nc
ie
s 
an
d 

un
iv
er
si
ti
es
 a
re

in
vo

lv
ed

—a
lo

ng
 w
it

h 
pr

iv
at

e 
co

mm
er

ci
al

 w
o
o
d
 u

ti
li

za
ti

on
 f

ir
ms

. 
Ho
we
ve
r,
 a
ct

iv
it

ie
s 
ar
e 

fu
ll

y 
co

or
di

na
te

d 
to
 a
vo
id
 d
up

li
ca

ti
on

of
 e

ff
or

t.
 T
V
A
 c

on
fi

ne
s 

it
s 
wo

rk
 
to
 
bl

ac
k 

wa
ln

ut
; 
no
rt
he
rn
, 
so
ut
he
rn
, 
an
d 

ch
es

tn
ut

 o
ak
; 
ye
ll
ow
 p

op
la

r;
 a
nd
 b

la
ck
 c
he

rr
y

sp
ec

ie
s.

 
Vi
rg
in
ia
, 

sh
or
tl
ea
f,
 l

ob
lo
ll
y,
 a
nd

 
wh
it
e 

pi
ne
 
se

ed
 
or

ch
ar

ds
 
es

ta
bl

is
he

d 
in

 
ea

rl
ie

r 
ye

ar
s 

ar
e 

ma
in
ta
in
ed
 
to
 
in

su
re

re
al

iz
at

io
n 
of

 t
he

ir
 b

en
ef
it
s.
 F
in
di
ng
 e

ff
ic
ie
nt
, 
su

cc
es

sf
ul

 w
ay
s 

to
 e

st
ab

li
sh

 t
he

 s
up
er
io
r 

tr
ee
s 
in

 t
he
 V
al
le
y'
s 
fo

re
st

s 
is

 e
qu

al
ly

im
po
rt
an
t.
 G
en

et
ic

is
ts

 a
re

 a
ls
o 
wo

rk
in

g 
to
 i
de
nt
if
y 
th
e 
mo
st
 p
ro

mi
si

ng
 w
o
o
d
y
 p

la
nt
 s
pe

ci
es

 f
or

 u
se
 o
n
 p
ro

bl
em

 s
it

es
 s
uc

h 
as

re
cr

ea
ti

on
 a

re
as

 w
he

re
 h
ea
vy
 t

ra
ff
ic
 l
im
it
s 
us
e.
 W
o
r
k
 w

il
l 
co

nt
in

ue
 t
o 
ev
al
ua
te
 r
es
ul
ts
 o
f 
ur

ba
n 

pl
an

ti
ng

 t
es
ts
, 
as

h 
po

nd
 p
la

nt
in

g
ex
pe
ri
me
nt
s,
 s
ho

re
li

ne
 p
la
nt
in
gs
, 
an
d 

pl
an

ti
ng

s 
o
n
 s
an
it
ar
y 

la
nd

fi
ll

s.

An
ot
he
r 
el

em
en

t 
of

 t
he
 r

ev
eg
et
at
io
n 
wo

rk
 i

s 
fi

nd
in

g 
wa
ys
 t
o 

in
cr
ea
se
 b

en
ef
it
s 
fr

om
 n

eg
le

ct
ed
 s
ub

ma
rg

in
al

 l
an

ds
,

su
ch

 a
s 

re
se
rv
oi
r 
d
r
a
w
d
o
w
n
 z
on
es
 a
nd

 m
u
d
 f

ia
ts

 w
he
re
 t
he
 p

ot
en

ti
al

 f
or
 i
nc
re
as
in
g 

wi
ld
li
fe
 p

ro
du
ct
io
n 

is
 o
ut

st
an

di
ng

. 
W
o
r
k

pl
an
ne
d 

in
 
19
76
-1
97
7 

in
cl

ud
es

 
re

fi
ne

me
nt

 
of
 
se
ed
in
g 

te
ch
ni
qu
es
, 

vi
su
al
 
im

pa
ct

 
as
se
ss
me
nt
 
of

 
sh

or
el

in
e 

se
ed
in
g,
 
an
d

de
te

rm
in

in
g 
th
e 
re
sp
on
se
 o
f 
fi
sh
 a
nd

 w
il
dl
if
e 
po
pu
la
ti
on
s 
to
 p
re

vi
ou

sl
y 
co
mp
le
te
d 

sh
or
el
in
e 
se
ed
in
g.

CX
)



S
T
R
I
P
 M
I
N
E
 R
E
C
L
A
M
A
T
I
O
N
 D
E
M
O
N
S
T
R
A
T
I
O
N
S

In
 T
ho
us
an
ds

19
75

 a
ct

ua
l

$
3
1
3

19
76

 e
st

im
at

e
3,
20
0

1
9
T
Q
 e
st
im
at
e

5
1
7

19
77

 e
st

im
at

e
3,
20
0

T
V
A
 i

s 
th
e 

la
rg
es
t 
si
ng
le
 p

ur
ch
as
er
 o
f 
co

al
 i
n 
th

e 
Na
ti
on
. 
M
u
c
h
 o
f 

th
is
 c
oa

l 
is

 r
ec

ov
er

ed
 t
hr

ou
gh

 s
ur
fa
ce
 m
in
in
g

te
ch

ni
qu

es
, 
an

d 
T
V
A
 
ha
s 
a 

vi
ta
l 
in

te
re

st
 i
n 
th
e 
re
cl
am
at
io
n 
of
 t
he
se
 l
an
ds
. 
T
V
A
'
s
 p
as

t 
an
d 

co
nt

in
ui

ng
 w
or
k 

in
 t
he
 f

ie
ld

 o
f

re
cl

am
at

io
n 

re
se

ar
ch

 p
la
ce
s 

th
e 

ag
en
cy
 i

n 
a 

le
ad
er
sh
ip
 
po

si
ti

on
, 
an
d 
T
V
A
 i

s 
ca
ll
ed
 o
n
 f

re
qu
en
tl
y 

to
 a

ns
we

r 
in
qu
ir
ie
s 
an
d

pr
ov
id
e 

da
ta
 
on
 
ec
on
om
ic
 
an

d 
en
vi
ro
nm
en
ta
l 

pr
ob

le
ms

 i
nv
ol
ve
d 

in
 s

ur
fa
ce
 m

in
in
g 

fo
r 

co
al
. 
T
V
A
'
s
 e
xp

er
im

en
ta

l 
ba

ck
-t
o-

co
nt

ou
r 

mi
ne

 
on
 
Ma
ss
en
ga
le
 
Mo

un
ta

in
 
in
 
ea

st
 
Te

nn
es

se
e,

 f
or
 
ex

am
pl

e,
 h
as

 
at

tr
ac

te
d 

na
ti
on
al
 
at
te
nt
io
n 

wi
th

 
wo
rk
 s

ti
ll

co
nt
in
ui
ng
 i
n 

an
al
ys
is
 o
f 
da
ta
 g
at
he
re
d 

in
 t

he
 c
ou
rs
e 
of

 t
he

 e
xp
er
im
en
t.
 R
es

ea
rc

h 
su
ch
 a

s 
th
is
 i

s 
vi
ta
l 
to
 t
he
 r
eg

io
n 
an
d 

th
e

Na
ti
on
.

Wi
th

 t
he
 g

re
at

ly
 i
nc

re
as

ed
 e
mp

ha
si

s 
o
n
 c

oa
l 
in
 m

ee
ti
ng
 t
he
 N
at
io
n'
s 
fu
tu
re
 e
ne
rg
y 
ne
ed
s,
 T
V
A
 p
la

ns
 t
o 
co
nt
in
ue

it
s 
wo
rk
 i

n 
st
ri
p 
mi

ne
 r

ec
la

ma
ti

on
 r

es
ea
rc
h.
 I
n 

fi
sc
al
 y

ea
r 

19
77

, 
T
V
A
 
wi

ll
 w

or
k 

co
op
er
at
iv
el
y 
wi
th
 l
an
do
wn
er
s,
 s
ta
te
 a
nd

Fe
de
ra
l 
re

so
ur

ce
. a
nd

 r
eg

ul
at

or
y 
ag

en
ci

es
, 
co

al
 s
ur
fa
ce
 m
in

e 
op

er
at

or
s,

 e
qu

ip
me

nt
 m
an
uf
ac
tu
re
rs
, 
an
d 
ot

he
rs

 i
n 
th
e 
de
ve
lo
pm
en
t

an
d 

ap
pl

ic
at

io
n 

of
 i

mp
ro

ve
d 

mi
ni

ng
 
an

d 
re
cl
am
at
io
n 

te
ch
ni
qu
es
 
th
ro
ug
ho
ut
 
it

s 
co
al
 
pu
rc
ha
se
 
ar

ea
. 

Wh
il

e 
te

ch
no

lo
gi

ca
l

de
ve
lo
pm
en
t 

wi
ll
 b

e 
ai

me
d 

pr
in
ci
pa
ll
y 

at
 c

ur
re
nt
 a
nd
 f
ut

ur
e 
mi
ni
ng
 a

ct
iv
it
ie
s,
 T
V
A
 w

il
l 
wo
rk
 a

ls
o 
to
 s
ol
ve
 t
he
 p
ro
bl
em
 o
f

87
,0

00
 a
cr

es
 o
f 
ab
an
do
ne
d,
 u
nr
ec
la
im
ed
 s
ur
fa
ce
 m
in
es
 i
n 
th
e 
Va
ll
ey
 r
eg

io
n.

Re
cl
am
at
io
n 

re
se

ar
ch

 a
nd

 
de
mo
ns
tr
at
io
n 

wo
rk
 i

s 
de

si
gn

ed
 
to

 f
in

d 
qu
ic
ke
r 
an

d 
mo

re
 e

ff
ec
ti
ve
 w
ay
s 
to
 p

ro
te
ct

en
vi
ro
nm
en
ta
l 

va
lu
es
 
an

d 
re

st
or

e 
mi
ne
d 

la
nd
 
to
 
us

ef
ul

 
pr

od
uc

ti
on

. 
W
o
r
k
 
pl
an
ne
d 

in
 
19
77
 
wi
ll
 
in
cl
ud
e 

in
it
ia
ti
on
 
of
 a

de
mo

ns
tr

at
io

n 
on
 h
o
w
 w
o
o
d
 c

hi
ps

, 
sa

lv
ag

ed
 f
ro

m 
pl
an
t 
ma
te
ri
al
 r
em
ov
ed
 f
ro

m 
th
e 
mo
un
ta
in
si
de
 p
ri
or
 t
o 
mi

ni
ng

, 
ca
n 
be
 u
se
d

as
 m
ul

ch
 t
o 
sp
re
ad
 o

ve
r 
th
e 
di
st
ur
be
d 
ar

ea
 a
ft
er
 m
in
in
g 
to
 s
to

p 
er
os
io
n 
an

d 
sp

ee
d 
gr
ow
th
 o
f 
n
e
w
 v
eg
et
at
io
n.
 A
no

th
er

 r
es

ea
rc

h
ef
fo
rt
 w
il
l 
de

mo
ns

tr
at

e 
th
e 
ef

fe
ct

iv
en

es
s 
of
 w
at
er
 c
on
tr
ol
 t
ec
hn
iq
ue
s 
in
 r
ed

uc
in

g 
er
os
io
n.

T
h
e
 
ex

tr
ac

ti
ve

 
ph
as
e 

of
 s
ur
fa
ce
 
mi
ni
ng
 a

ls
o 

wi
ll
 b

e 
st

ud
ie

d 
in
 c

oo
pe
ra
ti
on
 
wi
th
 t

he
 U

.S
. 
De
pa
rt
me
nt
 o
f 
th
e

In
te

ri
or

 
an

d 
th

e.
 U
.S
. 

Fo
re

st
 
Se

rv
ic

e.
 T
h
e
 s
tu
dy
 
wi

ll
 c
om
pa
re
 
ma
jo
r 

en
vi
ro
nm
en
ta
l 
im
pa
ct
s 
an

d 
co
st
s 
fo
r 

th
re
e 

di
ff
er
en
t

me
th
od
s 
of
 s
in
gl
e -
se

am
 m
in

in
g 
an

d 
re
cl
am
at
io
n 
o
n
 s
te

ep
 m
ou
nt
ai
n 

te
rr
ai
n.
 T
h
e
 h
yd

ro
lo

gy
 a
nd

 e
co

lo
gy

 o
f 
th
re
e 
wa
te
rs
he
ds
 w
il

l
be
 m
ea

su
re

d 
pr
io
r 
to

 a
nd
 a
ft
er
 m
in

in
g.

 M
in
in
g 
an
d 
po

st
mi

ni
ng

 m
ea

su
re

me
nt

s 
wi
ll
 b
eg
in
 i
n 
19

77
.

or
)

0,
11



T
h
e
 
Pi

ne
y 

Cr
ee
k 

or
ph

an
 
la
nd
 
re

ha
bi

li
ta

ti
on

 
pr
oj
ec
t 

is
 
de
mo
ns
tr
at
in
g 
h
o
w
 
mi

ne
d 

la
nd
 
re
st
or
at
io
n 

wi
th

in
 
a

22
,0

00
-a
cr
e 

wa
te
rs
he
d 

wi
ll
 
im

pr
ov

e 
st

re
am

 
qu

al
it

y.
 T
he
 
wa
te
rs
he
d 

in
cl
ud
es
 
22

5 
ac

re
s 
of
 a

ba
nd
on
ed
 
su
rf
ac
e 

mi
ne
s 

an
d

nu
me
ro
us
 d
ee
p 

mi
ne
s.
 P
in

ey
 C
re
ek
 f
lo
ws
 t
hr

ou
gh

 s
ce

ni
c 

Fa
ll
 C
re
ek
 F

al
ls

 S
ta
te
 P
ar
k 

in
 T
en
ne
ss
ee
. 
Th
e 

pr
oj
ec
t 

wi
ll
 d
oc
um
en
t

be
ne

fi
ts

 
of
 r

ec
la

ma
ti

on
 
in
 
te

rm
s 

of
 s
ed

im
en

t 
an

d 
ac

id
 
re
du
ct
io
n 

in
 
th
e 

wa
te
r 

an
d 

bi
ol

og
ic

al
 r
ec
ov
er
y 
of

 t
he
 c

re
ek

. 
A

pr
el

im
in

ar
y 
re

po
rt

 o
n
 t
he
 p

ro
je
ct
 i

s 
pl

an
ne

d 
fo
r 

fi
sc
al
 y
ea
r 
19
77
. 
T
h
e
 T
en
ne
ss
ee
 D
ep
ar
tm
en
t 
of
 C
on

se
rv

at
io

n 
is

 c
oo
pe
ra
ti
ng
 i
n

th
is
 p
ro
je
ct
.

A
n
 a
ba
nd
on
ed
 s

tr
ip
 m
in

e 
re
cl
am
at
io
n 
de
mo
ns
tr
at
io
n 

pr
ok
e_
ct
 w
as
 i
ni
ti
at
ed
 i
n 

fi
sc
al
 y
ea
r 
19
76
 t
o 
pr

om
ot

e 
ph

ys
ic

al

an
d 

ec
on
om
ic
al
 d
ev

el
op

me
nt

 o
f 

th
e 

re
gi

on
. 
T
h
e
 p

ro
je
ct
 i

s 
de
si
gn
ed
 t
o 

te
st
 t
he
 f

ea
si
bi
li
ty
 a
nd
 e

ff
ec

ti
ve

ne
ss

 o
f 
a 

co
op

er
at

iv
e

Fe
de
ra
l-
st
at
e 
ad
mi
ni
st
ra
ti
ve
 a
rr
an
ge
me
nt
 f
or
 r
ec
la
im
in
g 
or
ph
an
 s
tr
ip
 m
in

ed
 l
an
ds
 a
nd
 d
ev
el
op
in
g 
gu
id
el
in
es
 f
or
 s
im

il
ar

 p
ro
gr
am
s 

Cc
on
 a
 n
at
io
na
l 
sc
al
e.

Ap
pr
ox
im
at
el
y 
5,
20
0 

ac
re
s 
of
 o
rp

ha
n 

st
ri
p 
mi
ne
s 

wi
ll
 b
e 
re

cl
ai

me
d 
in
 A
la
ba
ma
, 
41
,5
00
 a
cr

es
 i
n 
Ke
nt
uc
ky
, 
20

,2
00

ac
re

s 
in
 
Te
nn
es
se
e,
 a
nd

 
19

,8
00

 a
cr

es
 i
n 

Vi
rg

in
ia

—a
 t

ot
al

 o
f 
86
,7
00
 a

cr
es

 i
n 

th
e 

fo
ur

-s
ta

te
 a

re
a.

 T
h
e
 p

ro
je
ct
 w

il
l 

pr
ov
id
e

ap
pr
ox
im
at
el
y 
30

0,
00

0 
m
a
n-

da
ys
 o
f 
em
pl
oy
me
nt
 f
or
 u
nd

er
em

pl
oy

ed
 a
nd
 u
ne

mp
lo

ye
d 

re
si
de
nt
s 
of
 t
he
 r
eg
io
n.

T
V
A
 

wi
ll
 
ad
mi
ni
st
er
 
th
e 

pr
og
ra
m 

th
ro

ug
h 

co
nt

ra
ct

s 
wi
th
 
th
e 

pa
rt

ic
ip

at
in

g 
st

at
es

. 
B
y
 
th
e 

en
d 

of
 
19

77
,

ap
pr
ox
im
at
el
y 

19
,0
00
 a

cr
es
 w

il
l 
ha
ve
 b
ee

n 
re

cl
ai

me
d.

 T
hi

s 
re

pr
es

en
ts

 2
2
 p
er
ce
nt
 o
f 
th
e 
86
,7
00
 a
cr
es
. 
T
h
e
 1
97
7 

es
ti

ma
te

 i
s

$2
.8
 m
il

li
on

.



M
I
N
E
R
A
L
S
 R
E
S
O
U
R
C
E
S
 P
R
O
J
E
C
T
S

In
 T
ho
us
an
ds

19
75
 a
ct

ua
l

$
2
8
7

1
9
7
6
 e
st
im
at
e

2
8
2

1
9
T
Q
 e
st
im
at
e

7
2

1
9
7
7
 e
st
im
at
e

2
5
7

T
V
A
'
s
 p
ri
nc
ip
al
 o
bj

ec
ti

ve
s 
in

 t
he
 f

ie
ld
 o
f 
mi
ne
ra
ls
 r
es
ou
rc
es
 a
re
 t
o 
pr

ov
id

e 
ac

cu
ra

te
 a
nd
 c
om
pr
eh
en
si
ve
 b
as

ic
 d
at
a

o
n
 a

ll
 m

in
er
al
s 
re
so
ur
ce
s 
in
 t

he
 r
eg

io
n 
an
d 

to
 m
a
k
e
 t
he
se
 d
at

a 
av

ai
la

bl
e 
to
 t
he
 p
ub

li
c 
as
 q
ui

ck
ly

 a
nd
 i
ne

xp
en

si
ve
ly
 a
s 
po
ss
ib
le

to
 f

ac
il
it
at
e 

th
ei

r 
de

ve
lo

pm
en

t.
 T
he
se
 o

bj
ec

ti
ve

s 
ar
e 
ac
co
mp
li
sh
ed
 i

n 
th
re
e 
pr
im
ar
y 

ca
te

go
ri

es
: 

Va
ll
ey
 M

in
er

al
s 
In

fo
rm

at
io

n,

Ma
pp
in
g 
Co

op
er

at
iv

es
 w
it

h 
th

e 
St
at
es
, 
an

d 
Ge
op
hy
si
ca
l 
In

ve
st

ig
at

io
ns

.

Va
ll
ey
 m

in
er
al
s 
da
ta
 a

re
 o

bt
ai

ne
d 
fr

om
 f

ie
ld
 a
nd
 l
a
b
c
t
o
r
y
 i

nv
es

ti
ga

ti
on

s 
an
d 
fr

om
 t

he
 f

il
es

 o
f 

va
ri
ou
s 
ag
en
ci
es

an
d 
co
mp
an
ie
s.
 U
lt

im
at

el
y,

 t
he

se
 d

at
a 

wi
ll
 b
e 
me

rg
ed

 i
nt

o 
th
e 
Co

mp
ut

er
iz

ed
 R

es
ou
rc
es
 I
nf
or
ma
ti
on
 B
a
n
k
 (
CR
IB
).
 C
R
I
B
 i
s 
a

na
ti

on
al

 c
om
pu
te
ri
ze
d 

da
ta

 b
an
k 

in
st
it
ut
ed
 i

n 
19
72
 t
o 
co
ns
ol
id
at
e 
mi
ne
ra
ls
 r
es

ou
rc

es
 d
at
a.
 T
h
e
 f

il
e 
is

 a
rr
an
ge
d 
to
 a
cc

ep
t 
ba
si
c 

Oc c.
0

in
fo
rm
at
io
n 

ne
ed

ed
 
to

 
de
sc
ri
be
 
mi
ne
ra
l 

oc
cu

rr
en

ce
s.

 Y
et

, 
th
e 

fo
rm
at
 
is

 
fl

ex
ib

le
 
en

ou
gh

 
to
 a

ll
ow
 
th

e 
us
er
 t

o 
se

le
ct

 t
he

in
fo
rm
at
io
n 

in
 
a 
fo
rm
 
wh

ic
h 

be
st
 s

ui
ts
- 
hi
s 

pu
rp

os
es

. 
W
h
e
n
 
m
o
r
e
 f

ul
ly

 
op
er
at
io
na
l,
 C
R
I
B
 w

il
l 
ef

fe
ct

 s
av

in
gs

 i
n 

el
im

in
at

in
g

du
pl

ic
at

io
n 
of

 e
ff

or
t 
an

d 
in

 m
in

im
iz

in
g 
th

e 
ti
me
 r

eq
ui
re
d 
an

d 
m
o
n
e
y
 s
pe
nt
 t
o 
se

cu
re

 d
at
a.
 T
hu
s,
 t
he
 a
va

il
ab

il
it

y 
of

 d
at

a 
wi
ll

en
co
ur
ag
e 

mi
ne
ra
ls
 r
es

ou
rc

es
 d
ev
el
op
me
nt
 t
o 
th

e 
di
st
in
ct
 a
dv

an
ta

ge
 o
f 
th
e 

re
gi
on
 a
nd
 u

lt
im
at
el
y 
th
e 
Na
ti
on
. 
S
o
 f
ar

, 
T
V
A
 h
as

co
nt

ri
bu

te
d 
ab

ou
t 
1,
40
0 
en

tr
ie

s;
 t
hi
s 
wo

rk
 a
nd

 t
he

 s
up

po
rt

in
g 

ac
ti

vi
ti

es
 w
il

l 
be
 c
on

ti
nu

ed
 i
n 
19
77
.

T
V
A
 
en
co
ur
ag
es
 t

he
 
Va

ll
ey

 
st
at
es
 t

o 
co

nd
uc

t 
ge
ol
og
ic
 a
nd
 m

in
er
al
s 
re

so
ur

ce
s 
in

ve
st

ig
at

io
ns

 a
nd
 t

o 
cr

ea
te

 m
a
p
s

de
pi

ct
in

g 
th

e 
in

fo
rm

at
io

n.
 C
oo
pe
ra
ti
ve
 
ag
re
em
en
ts
 a

re
 
m
a
d
e
 
wi

th
 
in

di
vi

du
al

 s
ta
te
s 
wh

er
e 
T
V
A
 s

ha
re

s 
in
 
th
e 

co
st
 o

f 
m
a
p

ca
rt

og
ra

ph
y 
an
d 

pr
in
ti
ng
 a

nd
 f

ur
ni
sh
es
 e

di
to
ri
al
 s

up
po
rt
 t

hr
ou

gh
ou

t 
al
l 
ph
as
es
 o
f 
th

e 
pr
og
ra
m.
 T
h
e
 s

ta
te
s 
pr

ov
id

e 
mi
ne
ra
ls

in
fo
rm
at
io
n 

to
 b
e 

di
sp
la
ye
d 
o
n
 t

he
 m
ap
s.
 A
dd

it
io

na
l 
gu

id
an

ce
 i

s 
gi

ve
n 
to
 i
nc
or
po
ra
te
 n
e
w
 d

ev
el
op
me
nt
s 

in
 t

he
 f

ie
ld
 a
nd
 t

o

pr
om

ot
e 

co
ns
is
te
nc
y 
an

d 
ad
eq
ua
cy
 o
f 
fo

rm
at

. 
A
 t
ot
al
 o
f 
2
9
7
 g
eo
lo
gi
c 
an

d 
mi
ne
ra
ls
 r
es

ou
rc

es
 q
ua
dr
an
gl
es
 h
av

e 
be
en
 p
ub
li
sh
ed

th
ro
ug
h 
1
9
7
5
-
2
8
6
 i
n 
Te
nn
es
se
e,
 4
 i
n 
No
rt
h 

Ca
ro
li
na
, 
an
d 
7
 i
n 
Al

ab
am

a.
 T
en

ne
ss

ee
 i

s 
se
co
nd
 n

at
io

na
ll

y 
in

 e
xt

en
t 
of

 g
eo
lo
gi
c

m
a
p
 c
ov
er
ag
e 
at
 t
hi
s 
de

ta
il

ed
 s

ca
le

. 
In
 1
97
7,
 a
pp
ro
xi
ma
te
ly
 1
8 
ad

di
ti

on
al

 q
ua
dr
an
gl
es
 w
il

l 
be

 c
om

pl
et

ed
.

T
h
e
 m
ai
n 

ef
fo

rt
 i

n 
th

e 
ar
ea
 o
f 
ge
op
hy
si
ca
l 
in

ve
st

ig
at

io
ns

 i
s 
ae
ro
ma
gn
et
ic
 s
ur
ve
ys
. 
Ma
gn
et
ic
 d
at

a 
ar
e 
ob

ta
in

ed
 f
ro
m

a 
se
ns
or
 t

ra
il
in
g 
o
n
 a

 c
ab

le
 f
ro

m 
an

 a
ir

pl
an

e.
 T
h
e
 d
at

a 
ar
e 
co

or
di

na
te

d 
an
d 

pr
oc
es
se
d 
th
ro
ug
h 
a 

va
ri
et
y 
of
 c
om
pu
te
r 
pr
og
ra
ms

to
 p
ro

du
ce

 c
om
pu
te
r-
dr

aw
n 
co

nt
ou

r 
m
a
p
s
 o
f 
to

ta
l 
ma
gn
et
ic
 i
nt
en
si
ty
. 
Ma
gn
et
ic
 a
no

ma
li

es
 a
s 
s
h
o
w
n
 o
n
 t
he

 m
a
p
s
 g
iv

e 
in
du
st
ry



an
 a

dd
it

io
na

l 
to

ol
 f
or
 t

ar
ge
ti
ng
 i

ts
 e
xp

lo
ra

ti
on

s 
fo
r 
hi

dd
en

 m
in
er
al
s 
re

so
ur

ce
s.

 I
n 
su
pp
or
t 
of

 t
hi
s 
pr

og
ra

m,
 g
ra
vi
ty
 s
ur

ve
ys

 a
re

ta
ke

n 
ut
il
iz
in
g 
a 

sm
al

l 
po

rt
ab

le
 
gr

av
it

y 
me

te
r 

wh
ic

h 
me

as
ur

es
 t

he
 
at

tr
ac

ti
on

 
ex

er
te

d 
by
 t

he
 e

ar
th
. 
W
h
e
n
 u

se
d 

to
ge
th
er
,

ae
ro

ma
gn

et
ic

 a
nd

 g
ra
vi
ty
 s
ur

ve
ys

 p
er
mi
t 

di
st

in
ct

io
n 
of

 b
ur

ie
d 
ro
ck
 m
as
se
s,
 s
uc
h 
as
 g
eo
lo
gi
c 
ma
pp
in
g 
al
lo
ws
 d
is
ti
nc
ti
on
 i
n 
ro

ck
di
ff
er
en
ce
s 
at
 t
he
 s
ur
fa
ce
.

cz o



E
N
V
I
R
O
N
M
E
N
T
A
L
 Q
U
A
L
I
T
Y
 P
R
O
J
E
C
T
S

In
 T
ho
us
an
ds

19
75

Ac
tu

al
1
9
7
6

Es
ti

ma
te

1
9
T
Q

Es
ti

ma
te

1
9
7
7

Es
ti

ma
te

So
li
d 
wa
st
e 
di
sp
os
al
 d
em
on
st
ra
ti
on
s 
 

$
1
7
2

$
2
7
3

$
6
3

$
2
8
8

Re
gi
on
al
 a
ir
 q
ua
li
ty
 m
a
n
a
g
e
m
e
n
t
 
 

1
3
2

1
5
2

4
4

17
7

Ad
mi
ni
st
ra
ti
ve
 a
nd

 g
en
er
al
 e
xp

en
se

s 
 

15
1
7

4
1
8

To
ta
l 
 

3
1
9

4
4
2

11
1

4
8
3

T
V
A
 d
em
on
st
ra
te
s 
co
nc
er
n 

fo
r 
th
e 
qu
al
it
y 
of

 t
he

 e
nv
ir
on
me
nt
 i
n 

al
l 
it
s 
pr

oj
ec

ts
 a
nd
 p
ro
gr
am
s.
 T
hi

s 
is

 a
n 

es
se
nt
ia
l

pa
rt
 
of
 u

ni
fi

ed
 
re

so
ur

ce
 
de

ve
lo

pm
en

t.
 T
V
A
 
al
so
 
wo

rk
s 

wi
th
 
ot
he
rs
 i
n 

en
ha

nc
in

g 
an
d 

ma
in

ta
in

in
g 

en
vi

ro
nm

en
ta

l 
qu

al
it

y,
se

le
ct

in
g 

pa
rt
ic
ul
ar
 a

ct
iv

it
ie

s 
fo
r 
em
ph
as
is
 o
n
 t
he
 b

as
is
 o
f 
th

e 
se

ri
ou

sn
es

s 
of
 t
he
 s
it

ua
ti

on
, 
T
V
A
 p
ro
gr
am
 r

es
po

ns
ib

il
it

ie
s,

 a
nd

T
V
A
 s
ta

ff
 c
om

pe
te

nc
e.

So
li
d 
Wa
st
e 
Di
sp
os
al
 D
em
on
st
ra
ti
on
s

So
li
d 

wa
st

e 
ha

s 
b
e
c
o
m
e
 r

ec
og

ni
ze

d 
as
 a
n 

en
vi
ro
nm
en
ta
l 
co

nc
er

n 
eq
ui
va
le
nt
 i

n 
sc
op
e 

to
 a

ir
 a
nd
 
wa

te
r 

qu
al
it
y

pr
ob

le
ms

. 
Pu
bl
ic
 c

on
ce

rn
 
ab
ou
t 

in
cr
ea
si
ng
 
vo

lu
me

s 
an

d 
ul

ti
ma

te
 
di
sp
os
al
 o
f 

so
li

d 
wa
st
es
 e
mp

ha
si

ze
s 
th

e 
ne
ed
 f

or
 p
la
nn
in
g

an
d 

de
ve
lo
pi
ng
 
ec

on
om

ic
al

ly
 
an

d 
en

vi
ro

nm
en

ta
ll

y 
so
un
d 

me
th

od
s 

fo
r 

di
sp
os
in
g 

of
 m

un
ic
ip
al
 
so

li
d 

wa
st
es
, 

sl
ud

ge
s,

 n
on

-
ra
di
oa
ct
iv
e 

ha
za

rd
ou

s 
wa
st
e,
 c
on
st
ru
ct
io
n 
an
d 

si
te

 c
le

ar
in

g 
wa

st
e,

 i
nd
us
tr
ia
l 

wa
st
es
, 
an
d 

ag
ri

cu
lt

ur
al

 
wa

st
e.

 T
V
A
 
co
ns
id
er
s

so
li

d 
wa
st
e 

pr
ob
le
ms
 a

s 
op
po
rt
un
it
ie
s,
 h
ow

ev
er

, 
an
d 

lo
ok
s 
u
p
o
n
 
va
ri
ou
s 
ty

pe
s 
of

 s
ol

id
 w

as
te
s 

as
 r
es
ou
rc
es
 f
or
 w
hi

ch
 a
 u
se

ne
ed
s 
to

 b
e 
fo

un
d.

 T
he

re
fo

re
, 
T
V
A
 i

s 
de
ve
lo
pi
ng
 p

la
ns
 a
nd
 
me
th
od
s 
fo

r 
co
ll
ec
ti
ng
 w

as
te

, 
pr

oc
es

si
ng

 w
as

te
 f
or

 r
ec

ov
er

y 
an
d

ex
te
nd
ed
 
us
e 

of
 
va

lu
ab

le
 
ma

te
ri

al
s,

 
co
nv
er
ti
ng
 
wa
st
e 

to
 
en
er
gy
, 
an

d 
ul
ti
ma
te
ly
 
di
sp
os
in
g 

of
 w

as
te

 
in

 
en

vi
ro

nm
en

ta
ll

y
sa

ti
sf

ac
to

ry
 w

ay
s.

W
o
r
k
 w

it
h 

Va
ll
ey
 c

ou
nt

ie
s 
an
d 

mu
ni
ci
pa
li
ti
es
 w

il
l 
be
 c
on

ti
nu

ed
 t

o 
es

ta
bl

is
h 
ef
fe
ct
iv
e,
 e
nv
ir
on
me
nt
al
ly
 a
cc
ep
ta
bl
e

so
li

d 
wa
st
e 

co
ll
ec
ti
on
 
an
d 

di
sp
os
al
 
sy
st
em
s.
 A
 
ru
ra
l 

mi
ni

co
ll

ec
ti

on
 
sy

st
em

 
is

 
be

in
g 

de
mo
ns
tr
at
ed
, 

ba
se

d 
o
n
 
a 

sp
ec

ia
ll

y-
co

ns
tr

uc
te

d,
 l
ow

-c
os

t,
 m
ul
ti
pu
rp
os
e 

co
ll
ec
ti
on
 
ve
hi
cl
e.
 T
ec
hn
ic
al
 a

ss
is

ta
nc

e 
du
ri
ng
 t

he
 d

ev
el

op
me

nt
 a
nd
 i

mp
le
me
nt
at
io
n 
of

th
es
e 
sy
st
em
s 

wi
ll

 b
e 

pr
ov
id
ed
, 
an

d 
in
cr
ea
se
d 

ac
ti
vi
ty
 
b
y
 
co
ns
ul
ta
nt
s 

in
 
th
e 

fi
el
d 
of
 s

ol
id

 w
as

te
 m
a
n
a
g
e
m
e
n
t
 a
nd
 d

is
po
sa
l

sy
st
em
s 
in
 t
he

 V
al

le
y 

wi
ll
 b
e 
en
co
ur
ag
ed
.



Du
ri
ng
 f

is
ca

l 
ye

ar
s 
1
9
7
6
 a
nd

 
19

77
, 
em
ph
as
is
 w

il
l 
be
 g
iv

en
 t
o 
de

ve
lo

pm
en

t 
of
 c
om
pl
et
e 
pl
an
s 
an

d 
im
pl
em
en
ta
ti
on

of
 s
ol

id
 w

as
te

 m
a
n
a
g
e
m
e
n
t
 s
ys
te
ms
 t

ha
t 
in
co
rp
or
at
e 
re

so
ur

ce
 r
ec

ov
er

y 
to
 o
bt
ai
n 
m
a
x
i
m
u
m
 u
se

 a
nd

 r
eu
se
 o
f 
dw
in
dl
in
g 
na

tu
ra

l
re

so
ur

ce
s 
o
n
 a
 V
al

le
y-
wi
de
, 
re
gi
on
al
, 
an

d 
lo

ca
l 

ba
si
s.
 T
he
se
 s
ys
te
ms
 w
il

l 
in
cl
ud
e 
pr
ov
is
io
ns
 f
or
 r
ec

ov
er

y 
of
 m
et

al
s 
an
d 

gl
as

s 
b
y

se
pa

ra
ti

on
 a
nd

 r
ec

ov
er

y 
of

 e
ne
rg
y 
by
 b
ur

ni
ng

 t
he
 r
em

ai
ni

ng
 c
om

bu
st

ib
le

 f
ra

ct
io

n 
of
 s
ol

id
 w
as
te
 a
s '
su
pp
le
me
nt
al
 f
ue

l 
in
 u
ti
li
qr
—

bo
il
er
s.
 C
he

mi
ca

l 
an

d 
en
gi
ne
er
in
g 

re
se
ar
ch
 t

o 
de
ve
lo
p 
a 
me
th
od
 f
or

 c
on
ve
rt
in
g 
di
sc
ar
de
d 
au
to
mo
bi
le
 t

ir
es
 i
nt

o 
en
er
gy
 f
or

ms
 a
s

oi
l 
an
d 

ga
s 

is
 b
ei
ng
 u
nd
er
ta
ke
n 

in
 c
oo

pe
ra

ti
on

 w
it

h 
ed
uc
at
io
na
l 

in
st

it
ut

io
ns

 a
nd
 t

ir
e 
ma
nu
fa
ct
ur
er
s.
 T
h
e
 u
se
 o
f
 r
ub

be
r-
as

ph
al

t
mi
xt
ur
es
 t
o 
pr

od
uc

e 
ro
ad
 p
av

in
g 
ma
te
ri
al
s 
wi
ll
 b
e 
ex

pl
or

ed
.

In
ve

st
ig

at
io

ns
 
ha
ve
 
be

en
 
m
a
d
e
 
to
 
pr

ov
id

e 
fo
r 

re
co
ve
ry
, 

co
ll

ec
ti

on
, 
an
d 

re
cy

cl
in

g 
of
 
wa
st
e 

oi
l-
ba
se
 
ma

te
ri

al
s

ge
ne
ra
te
d 
b
y
 T
V
A
 a

ct
iv

it
ie

s 
to

 e
xt

en
d 

th
e 

us
e 
of

 n
at

ur
al

 r
es
ou
rc
es
 a
nd
 c

on
se
rv
e 
en
er
gy
. 
Wa
st
e 

oi
ls

 w
il
l 
be

 c
on
di
ti
on
ed
 b
y
 a

co
nt
ra
ct
or
 f
or
 r
ec

yc
le

d 
in

du
st

ri
al

 f
ue

l 
oi
l.

In
 
th
e 

in
te

re
st

 
of

 
na

tu
ra

l 
re
so
ur
ce
 
co
ns
er
va
ti
on
, 
a 

pr
og

ra
m 

is
 
ra
pi
dl
y 

be
in
g 

de
ve

lo
pe

d 
to
 r

ed
uc
e 

le
ak
ag
e 
o
f

re
fr

ig
er

an
ts

, 
Fl

uo
ro

ca
rb

on
s 
F-

11
 a
nd

 F
-1

2 
(F

re
on

),
 a
nd

 t
o 
re

co
ve

r 
th
es
e 
ch

em
ic

al
s 
fo
r 
re

cy
cl

in
g 
fr
om
 T
V
A
 a
ir
 c
on
di
ti
on
in
g 
an
d

re
fr

ig
er

at
io

n 
un
it
s.

Re
se

ar
ch

 i
s 
co
nt
in
ui

ng
 i

nt
o 
n
e
w
 
me
th
od
s 

fo
r 

di
sp
os
in
g 
of

 m
un
ic
ip
al
 s
ol

id
 w

as
te
 t
ha

t 
ar
e 
m
o
r
e
 e
nv

ir
on

me
nt

al
ly

ac
ce
pt
ab
le
 t

ha
n 

pr
es
en
t 
me
th
od
s 
an

d 
th

at
 w

il
l 
pr

ov
id

e 
fo

r 
re

co
ve

ry
 o
f 
en
er
gy
 a
nd

 m
at
er
ia
ls
. 
Hi

gh
-t

em
pe

ra
tu

re
 p

yr
ol

ys
is

, 
th

e
mo
st
 a
dv

an
ce

d 
sy

st
em

, 
is

 b
ei
ng
 i
nv
es
ti
ga
te
d 

to
 d
et
er
mi
ne
 i

f 
co
mb
in
ed
 w
as

te
s—

mu
ni

ci
pa

l 
so

li
d 
wa
st
e,
 m
un
ic
ip
al
 s
ew
ag
e 
sl
ud
ge
,

an
d 

va
ri
ou
s 
pr
ob
le
m 

in
du

st
ri

al
, 
co

mm
er

ci
al

, 
an
d 

ag
ri
cu
lt
ur
al
 w
as
te
s—
ca
n 
be
 p

yr
ol
iz
ed
 a

nd
 c
on
ve
rt
ed
 t
o 
a 
fu

el
 g
as
 o
f 
a 
qu

al
it

y
su
it
ab
le
 f
or
 m
a
n
y
 u

se
s 
an

d 
wh

ic
h 
ca

n 
be
 p

ro
ce
ss
ed
 f

ur
th
er
 i
nt
o 

li
qu

id
 f

ue
ls

 f
or
 c
he
mi
ca
l 
fe
ed
st
oc
k 
an
d 

ve
hi
cu
la
r 
an
d 

tu
rb
in
e

fu
el

s.

In
ve

st
ig

at
io

n 
of
 f

ac
to

rs
 
co

nt
ri

bu
ti

ng
 
to

 
le
ac
hi
ng
 
of

 o
bj
ec
ti
on
ab
le
 
su
bs
ta
nc
es
 f
ro
m 

la
nd
fi
ll
 
ar
ea
s 

in
cl
ud
es
 t
he

de
ve

lo
pm

en
t 
of

 n
e
w
 t
ec
hn
iq
ue
s 
fo

r 
mo

ni
to

ri
ng

 t
he
 l
oc

at
io

n 
an

d 
ra
te
 o
f 

tr
av

el
 o
f 
th

es
e 
su
bs
ta
nc
es
 t
hr

ou
gh

 s
oi
l 
b
y
 d
et

ec
ti

on
an

d 
an

al
ys

is
 o
f 
ch
em
ic
al
, 
bi
ol
og
ic
al
, 
an

d 
ph
ys
ic
al
 f
ac
to
rs
. 
Fu
rt
he
r 

te
st
in
g 
an

d 
im
pr
ov
em
en
t 
of

 a
 f
as

t 
an

d 
ec
on
om
ic
al
 t
ec

hn
iq

ue
of
 d
et

ec
ti

ng
 l
ea

ch
at

e 
pr
od
uc
ti
on
 a
nd

 m
o
v
e
m
e
n
t
 i
n 
sa
ni
ta
ry
 f

il
ls

 w
il

l 
be
 c
on
ti
nu
ed
 i
n 

fi
sc
al
 y
ea
rs
 1
9
7
6
 a
nd

 1
97
7.

Re
se

ar
ch

 i
nt
o 

de
ve
lo
pi
ng
 s

af
e,
 e

ff
ic
ie
nt
 
me
th
od
s 

fo
r 

di
sp

os
in

g 
of
 a

gr
ic
ul
tu
ra
l,
 i
nd

us
tr

ia
l,

 a
nd

 f
or

es
t 
by
pr
od
uc
t

wa
st
es
 w

il
l 
be
 c
on

ti
nu

ed
. 
Th
es
e 

wi
ll
 i
nc
lu
de
 s
ys
te
ms
 f
or
 r
ec

ov
er

in
g 
me
th
an
e 
ga
s 
fr

om
 p
ou

lt
ry

 w
as

te
s 
fo

r 
us

e 
in

 h
ea
ti
ng
 p
ou

lt
ry

ho
us

es
, 
me

th
od

s 
fo

r 
co

nv
er

ti
ng

 t
an
ni
ng
 w
as

te
s 
su

ch
 a
s 
le

at
he

r 
sc

ra
ps

 a
nd

 h
id

e 
fl

es
hi

ng
s 
in
to
 u
se
fu
l 
so
il
 c
on
di
ti
on
er
s 
an

d 
an

im
al

fe
ed

, 
an
d 

me
th
od
s 

fo
r 

re
ha

bi
li

ta
ti

ng
 a
nd

 
re
ve
ge
ta
ti
ng
 f
ur
na
ce
 a
sh

 
di
sp
os
al
 p
on
ds
 
an
d 

sa
ni
ta
ry
 l

an
df

il
l 
ar

ea
s 
by
 e

st
ab
li
sh
in
g

va
ri
ou
s 
sp

ec
ie

s 
of

 s
hr

ub
s 
an
d 

tr
ee

s 
to
 s
ta

bi
li

ze
 t
he

 s
ur
fa
ce
 a
nd
 p
ro

vi
de

 f
oo
d 
an
d 

sh
el

te
r 
fo
r 

wi
ld
li
fe
.



c7
3

0 a

Ra
il

 h
au
l 

of
fe

rs
 m
a
n
y
 a
dv
an
ta
ge
s 
fo
r 

tr
an

sp
or

ta
ti

on
 o
f 

so
li

d 
wa
st
es
, 
bu

t 
ra

il
 s
ys
te
ms
 n
ee

d 
ad

di
ti

on
al

 d
ev
el
op
me
nt

fo
r 
ha

nd
li

ng
 t

hi
s 
he
te
rg
en
eo
us
, 
lo

w 
de
ns
it
y,
 p
er
is
ha
bl
e 

ma
te
ri
al
. 
Sp

ec
ia

ll
y 
de

si
gn

ed
 r

ai
l 
ca
rs
 w

il
l 
be
 d
ev
el
op
ed
 t
o 
ha

nd
le

 s
ol

id
wa
st
es
 e
co

no
mi

ca
ll

y 
an

d 
ef

fi
ci

en
tl

y.

Re
gi

on
al

iz
ed

 
so

li
d 

wa
st
e 
sy
st
em
s 

wi
ll
 r
eq
ui
re
 u

se
 o
f 

tr
an

sf
er

 s
ta
ti
on
s 
of
 i
mp
ro
ve
d 

de
si

gn
. 
Va

ri
ou

s 
de

si
gn

 c
ri
te
ri
a

wi
ll

 b
e 
in
ve
st
ig
at
ed
, 
an
d 
st

an
da

rd
s 
fo
r 
di
ff
er
en
t 
si
ze
 t
ra
ns
fe
r 
st

at
io

ns
 w
il

l 
be
 e
st

ab
li

sh
ed

.

Di
sp
os
al
 o
f 

sl
ud

ge
s 
fr
om
 
wa
st
ew
at
er
 t
re

at
me

nt
 p

la
nt

s 
is

 a
 s
er

io
us

 p
ro

bl
em

 f
or
 m
os
t 

mu
ni

ci
pa

li
ti

es
. 
Me
th
od
s 
fo
r

re
co
ve
ri
ng
 e
ne
rg
y 
pr
od
uc
in
g 
ma
te
ri
al
s 
fr

om
 t
he

se
 w
as

te
s 

wi
ll
 b
e 
de
ve
lo
pe
d.

Re
gi

on
al

 A
ir
 Q
ua

li
ty

 M
an
ag
em
en
t 

In
 c
ar
ry
in
g 
ou
t 

it
s 
pr
og
ra
m 

fo
r 
pr
op
er
 m
ai
nt
en
an
ce
 o
f 
th

e 
ai
r 
re
so
ur
ce
s,
 T
V
A
 c
on
du
ct
s 
on
e 
of

 t
he
 l
ar

ge
st

 k
n
o
w
n

mo
ni

to
ri

ng
 a
nd

 r
es
ea
rc
h 
ef
fo
rt
s 
re
la
te
d 
to
 a
tm

os
ph

er
ic

 e
mi

ss
io

ns
 f
ro
m 
st
ea
m 

pl
an

ts
. 
Ex
te
ns
iv
e 
re
se
ar
ch
 i
s 
be
in
g 
co

nd
uc

te
d 
bo
th

wi
th

in
 t
he

 a
ge
nc
y 
an

d 
fo

r 
th
e 

Ai
r 
Po

ll
ut

io
n 
Co

nt
ro

l 
Of

fi
ce

 o
f 
th
e 
En
vi
ro
nm
en
ta
l 
Pr

ot
ec

ti
on

 A
ge
nc
y 
o
n
 t

he
 r
em
ov
al
 o
f 
S
O
2

fr
om

 f
lu
e 
ga
se
s 
as
 d
is
cu
ss
ed
 o
n
 p
ag

es
 1
31
 a
nd

 2
23

, 
re

sp
ec

ti
ve

ly
. 
Ai
r 
qu

al
it

y 
an
d 
me
te
or
ol
og
ic
al
 d
at

a 
an
d 
te
ch
ni

ca
l 
in

fo
rm

at
io

n 
o
n

co
nt
ro
l 
te
ch
no
lo
gy
 d
er
iv
ed
 f
ro

m 
T
V
A
 s
tu

di
es

 a
re
 m
a
d
e
 a
va
il
ab
le
 t
o 
co
nt
ro
l 
ag

en
ci

es
 a
nd
 i
nd

us
tr

ie
s.

T
V
A
'
s
 m

on
it

or
in

g 
pr
og
ra
m 

in
cl
ud
es
 f

iv
e 

re
gi

on
al

 a
ir
 
qu

al
it

y 
tr

en
d 

st
at
io
ns
, 
re
mo
te
 f
ro

m 
th

e 
in
fl
ue
nc
e 
of

 l
ar

ge
ur

ba
n 
an

d 
in

du
st

ri
al

 s
ou

rc
es

 o
f 
po

ll
ut

io
n,

 
to
 o

bt
ai
n 

a 
sy
st
em
at
ic
 r

ec
or
d 
of

 a
ir
 q

ua
li

ty
 
tr
en
ds
 t
hr

ou
gh

ou
t 

th
e 

Va
ll
ey
. 
Th
is

mo
ni

to
ri

ng
 i

s 
co

nd
uc

te
d 

in
 a

re
as
 t
ha

t 
ar
e 
no

t 
mo
ni
to
re
d 
b
y
 t
he

 E
nv

ir
on

me
nt

al
 P
ro

te
ct

io
n 
Ag
en
cy
, 
st

at
e 
co
nt
ro
l 
ag
en
ci
es
, 
or

in
du
st
ry
. 
Al
so
, 
a 

lo
w-
co
st
 b
io
in
di
ca
to
r 

ai
r 
qu

al
it

y 
mo

ni
to

ri
ng

 n
et

wo
rk

 i
s 
be

in
g 
de
ve
lo
pe
d 
to
 m
on

it
or

 l
on
g-
te
rm
 t

re
nd
s 
in
 a

ir
po

ll
ut

io
n 
ef
fe
ct
s 
wi

th
 w
hi
te
 p
in
e 

tr
ee

s.

In
 a

cc
or
da
nc
e 

wi
th

 p
ro
vi
si
on
s 
of
 c
on

tr
ac

ts
 a
nd
 d

ee
ds

, 
T
V
A
 r

ev
ie
ws
 p
la

ns
 f
or
 n
e
w
 i

nd
us
tr
ia
l 

pl
an

ts
 o
n
 s

it
es
 t
ha
t

in
vo

lv
e 
T
V
A
 l
an

d 
or

 l
an

dr
ig

ht
s 
an

d 
re

qu
ir

es
 t
he

 i
nc
lu
si
on
 o
f 
ef

fe
ct

iv
e 

ai
r 
qu

al
it

y 
co

nt
ro

l.



D
E
V
E
L
O
P
M
E
N
T
 O
F
 T
R
I
B
U
T
A
R
Y
 A
R
E
A
S

In
 T
ho

us
an

ds

19
75
 a
ct

ua
l

$1
,8
60

1
9
7
6
 e
st

im
at

e
2,
02
5

1
9
T
Q
 e
st

im
at

e
5
0
0

1
9
7
7
 e
st

im
at

e
2,

10
0

Th
ro
ug
h 

th
e 

tr
ib
ut
ar
y 

ar
ea

 
de

ve
lo

pm
en

t 
pr

og
ra

m,
 T
V
A
 a

id
s 

lo
ca
l 
go

ve
rn

me
nt

s 
an

d 
ci
ti
ze
n 
gr

ou
ps

 t
o 

pl
an
 a
nd

im
pl

em
en

t 
su
br
eg
io
na
l 
re
so
ur
ce
 d
ev
el
op
me
nt
 e
ff
or
ts
 t
o 

ac
ce
le
ra
te
 s
oc

ia
l 
an

d 
ec

on
om

ic
 g
ro

wt
h.

 T
V
A
 p
ro
vi
de
s 
a 
br
oa
d 
ra

ng
e 
of

te
ch
ni
ca
l 

as
si

st
an

ce
 t
o 

th
es

e 
or

ga
ni

za
ti

on
s 
to
 a
id

 t
he
m 

in
 t
he

 p
ro

pe
r 
pl
an
ni
ng
 a
nd
 d
ev

el
op

me
nt

 o
f 
lo
ca
l 
re

so
ur

ce
s 
fo
r 
im
pr
ov
ed

qu
al

it
y 
of

 l
if
e.
 T
h
e
 p
ro
gr
am
 i

s 
ba

se
d 
o
n
 t
he
 p
re

mi
se

 t
ha

t 
de
si
ra
bl
e 
an
d 

la
st
in
g 
ch
an
ge
 m
os
t 
of
te
n 
oc
cu
rs
 w
h
e
n
 i

t 
is
 d
ir
ec
te
d 
b
y

lo
ca
l 
ci
ti
ze
ns
 w
it

h 
su

ch
 a
id

 a
s 
th

ey
 m
a
y
 n
ee

d 
an

d 
w
h
e
n
 i
t 
re
co
gn
iz
es
 t
he

 s
pe
ci
al
 n
ee

ds
 a
nd
 o
pp

or
tu

ni
ti

es
 t
ha

t 
ex
is
t 
in
 d
if
fe
re
nt

pa
rt
s 
of
 t
he

 r
eg

io
n.

 T
o
d
a
y
 a

lm
os
t 

al
l 
of

 t
he

 V
al
le
y 

co
un

ti
es

 p
ar
ti
ci
pa
te
 t
hr
ou
gh
 c

it
iz

en
s 
as
so
ci
at
io
ns
, 
sp
ec
ia
l 
st

at
e 
ag
en
ci
es
,

mu
lt
ic
ou
nt
y 
de
ve
lo
pm
en
t 
or
ga
ni
za
ti
on
s,
 a
nd
 l
oc

al
 g
ov

er
nm

en
ta

l 
ag
en
ci
es
.

T
V
A
 i
nv
ol
ve
me
nt
 i
n 

tr
ib
ut
ar
y 

ar
ea
 d
ev

el
op

me
nt

 c
on
si
st
s 
of

 w
or
ki
ng
 w
it

h 
th
e 

lo
ca
l 
pe
op
le
 o
f 
ea
ch
 t
ri
bu
ta
ry
 a
re

a
an

d 
he
lp
in
g 
t
h
e
m
 
to
 
id

en
ti

fy
 
ar
ea
 
ne
ed
s 
an
d 

op
po

rt
un

it
ie

s.
 F
r
o
m
 
th

is
 u

nd
er
st
an
di
ng
 a

 s
er
ie
s 
of

 c
oo
pe
ra
ti
ve
 a

ct
iv

it
ie

s 
or

pr
oj
ec
ts
 i

s 
de

ve
lo

pe
d 

to
 a

cc
el
er
at
e 

th
e 

ar
ea
's
 r

at
e 
of
 p

ro
gr

es
s.

 E
ff
or
ts
 a

re
 c
on
ce
nt
ra
te
d 
o
n
 a
ch

ie
ve

me
nt

 o
f 
ea

ch
 p

ro
je
ct
 b
y

co
ns
ol
id
at
in
g 
in
pu
ts
 f
ro

m 
th

e 
pr

iv
at

e 
se
ct
or
, 
lo

ca
l 
go

ve
rn

me
nt

, 
st
at
e 
ag
en
ci
es
, 
ot

he
r 
Fe

de
ra

l 
ag
en
ci
es
, 
an

d 
T
V
A
.

Tr
ib

ut
ar

y 
ar

ea
 d
ev

el
op

me
nt

 i
nc

lu
de

s 
th
e 
ap
pl
ic
at
io
n 
to
 t
he

se
 a
re

as
 o
f 
th

e 
br

oa
d 
ra

ng
e 
of
 T
V
A
 r
eg

io
nw

id
e 
re

so
ur

ce
de

ve
lo

pm
en

t 
ac
ti
vi
ti
es
 t
ha

t 
ar
e 
de
sc
ri
be
d 
el
se
wh
er
e 
in

 t
hi
s 
do

cu
me

nt
. 
Th

es
e 

ac
ti
vi
ti
es
 i
nc
lu
de
, 
fo
r 
ex
am
pl
e,
 t
ho
se
 i
n 
ag

ri
cu

lt
ur

e,
fo
re
st
ry
, 
mi

ne
ra

ls
, 
re
cr
ea
ti
on
, 
an

d 
wa

te
r.

 T
ri

bu
ta

ry
 a

re
a 
de

ve
lo

pm
en

t 
in

cl
ud

es
 a
ls

o 
a 
n
u
m
b
e
r
 o
f 

ac
ti

vi
ti

es
 e
sp
ec
ia
ll
y 
ap
pl
ic
ab
le

to
 a

re
a 
de
ve
lo
pm
en
t.
 T
h
e
 1
9
7
7
 e
st
im
at
e 

fo
r 

tr
ib
ut
ar
y 

ar
ea

 d
ev
el
op
me
nt
 c
ov

er
s 
th

e 
co
st
 o
f 
pl
an
ni
ng
 a
nd
 c

oo
rd

in
at

in
g 
gr

ou
ps

an
d 

fo
r 

co
nd
uc
ti
ng
 d

ev
el
op
me
nt
 
wo

rk
 
in

 s
el

ec
te

d 
fi
el
ds
 f
or
 w
hi

ch
 T
V
A
 d
oe

s 
no
t 
ha
ve
 r

eg
io
na
l 
pr
og
ra
ms

. 
T
V
A
 i

s 
pr
es
en
tl
y

wo
rk
in
g 
wi

th
 4
2
 l
oc

al
 o
rg
an
iz
at
io
ns
 i
n 
2
4
 a
re

as
 c
ov
er
in
g 
th
e 
en

ti
re

 T
en

ne
ss

ee
 V
al

le
y.

Tr
ib

ut
ar

y 
ar
ea
 
de
ve
lo
pm
en
t 

ac
ti

vi
ti

es
 c
ha
ng
e 
fr
om
 
ye
ar
 t

o 
ye
ar
 i
n 
re
sp
on
se
 t
o 
ch
an
gi
ng
 c
on

di
ti

on
s 
in
 t

ri
bu
ta
ry

ar
ea

s 
an
d 

sh
if
ts
 i
n 

as
pi
ra
ti
on
s,
 n
ee
ds
, 
an
d 

op
po

rt
un

it
ie

s.
 T
he
se
 a

ct
iv

it
ie

s 
of
te
n 

pr
ov
id
e 
a 

te
st
in
g 
gr
ou
nd
 f
or
 n
e
w
 c
on
ce
pt
s 
an
d

n
e
w
 a

pp
ro
ac
he
s 

to
 r

eg
io

na
l 
pr
ob
le
ms
. 
Fo
ll
ow
in
g 
de
ve
lo
pm
en
t,
 t
es

ti
ng

, 
an

d 
de

mo
ns

tr
at

io
n 
m
a
n
y
 o
f 

th
es
e 
in
no
va
ti
ve
 p

ro
je

ct
s

an
d 

ac
ti

vi
ti

es
 a

re
 "
sp
un
 o

ff
" 
to
 T
V
A
 
re

gi
on

al
 p
ro
gr
am
s,
 t
o 

ar
ea
 o

rg
an
iz
at
io
ns
, 
lo

ca
l 
un
it
s 
of

 g
ov
er
nm
en
t,
 o
r 
to
 t
he

 p
ri

va
te

se
ct

or
.



Pr
ac

ti
ca

l 
ap
pl
ic
at
io
n 

of
 s

ol
ar

 
he
at
in
g 

te
ch
ni
qu
es
 t

o 
th

e 
ne
ed
s 
o
f
 t

he
 
h
o
m
e
 
is
 
a 

re
ce
nt
 f
oc
us
 o
f 

at
te

nt
io

n.
Su

cc
es

sf
ul

 
ap
pl
ic
at
io
n 
of

 n
e
w
 
so

la
r 
en
er
gy
 t

ec
hn
ol
og
y 

to
 h
o
m
e
 h

ea
ti

ng
 a
nd

 
ho

t 
wa

te
r 

pr
od
uc
ti
on
 c

an
 
he

lp
 
mi

ni
mi

ze
 t

he
d
e
m
a
n
d
s
 o
f 
th
es
e 
ne
ed
s 
o
n
 c
on
ve
nt
io
na
l 
en
er
gy
 s
ou
rc
es
. 
De
mo
ns
tr
at
io
ns
 a
t 
T
V
A
 f
ac
il
it
ie
s 
an

d 
o
n
 t
he

 U
ni

ve
rs

it
y 
of

 T
en
ne
ss
ee

c
a
m
p
u
s
 a
re
 d
es

ig
ne

d 
to

 l
ea

d 
th

e 
w
a
y
 t
o 
br

oa
de

ne
d 
h
o
m
e
 a
nd

 c
om

me
rc

ia
l 
us
e 
of

 s
ol

ar
 e
ne
rg
y.

T
h
e
 d
ev
el
op
me
nt
 o
f 

pr
ac

ti
ca

l,
 e
ff
ic
ie
nt
 m
et
ho
ds
 t
o 

cl
ea
r 

na
tu

ra
l 
st
re
am
s 
of

 l
it
te
r 
an

d 
ot
he
r 
de
br
is
 h
as

 h
el

pe
d 
to

re
st

or
e 
th
e 

po
te

nt
ia

l 
of

 s
uc
h 
st

re
am

s 
as
 a
 r
ec
re
at
io
na
l 
re
so
ur
ce
. 
A
n
 i

ni
ti

al
 c
oo
pe
ra
ti
ve
 d
em

on
st

ra
ti

on
 b
et
we
en
 T
V
A
 a
nd
 a
 l
oc

al
go
ve
rn
me
nt
 i

n 
we
st
er
n 
No
rt
h 

Ca
ro
li
na
 p

ro
vi
de
d 
a 

te
st
in
g 
gr
ou
nd
 f

or
 s
uc
h 

ac
ti

vi
ti

es
. 
Ti

tl
e 
X
 p

ub
li
c 
e
m
p
l
o
y
m
e
n
t
 f
un
di
ng
 h
as

m
a
d
e
 p
os
si
bl
e 
th
e 
ea
rl
y 
im
pl
em
en
ta
ti
on
 o
f 
fo

ur
 a
dd
it
io
na
l 
st
re
am
 r
es

to
ra

ti
on

 p
ro

je
ct

s.

W
a
y
s
 t
o 
co

ns
er

ve
 e
ne
rg
y 
b
y
 p
ro
vi
di
ng
 i
mp
ro
ve
d 
ma
ss
 t
ra
ns
it
 h
av
e 
be

en
 d
em

on
st

ra
te

d 
th
ro
ug
h 
th

e 
es

ta
bl

is
hm

en
t 
o
f

va
n 

po
ol

s 
an

d 
ex

pr
es

s 
bu
s 

se
rv

ic
es

. 
A
 T
V
A
 d
em
on
st
ra
ti
on
 w

it
h 

si
x 
va

ns
 b
eg
un
 i

n 
fi

sc
al

 y
ea

r 
19
75
 p
ro
vi
de
d 

th
e 

ba
si
s 
fo

r 
a

ne
wl
y 

fu
nd
ed
 
9
0-

va
n 

de
mo

ns
tr

at
io

n 
b
y
 
th
e 

ci
ty
 
of
 K

no
xv
il
le
, 
Te
nn
es
se
e.
 W

it
h 
T
V
A
 a

ss
is
ta
nc
e,
 t
ha
t 

ci
ty
 h

as
 b
e
c
o
m
e
 a

na
ti

on
al

 m
od

el
 f

or
 m

as
s 

tr
an
si
t 
sy
st
em
s 
b
y
 
pr
ov
id
in
g 

ex
pr

es
s 
bu

s 
se

rv
ic

e 
fo
r 

ce
nt
ra
l 
ci
ty
 w

or
ke

rs
. 
Du
ri
ng
 t
he

 f
ir
st
 y

ea
r 
of

op
er
at
io
n,
 1
09
,8
50
 r
id

er
s 
us
ed
 t

he
 s

er
vi

ce
 p

ro
vi
de
d 
b
y
 1
2
 b
us
es
. 
Si
mi
la
r 
bu

s 
tr

an
sp

or
ta

ti
on

 e
ff
or
ts
 a
re

 b
ei
ng
 i
mp
le
me
nt
ed
 i
n

Ch
at

ta
no

og
a,

 T
en
ne
ss
ee
, 
an

d 
th
e 
va
n 
co

nc
ep

t 
is
 b
ei
ng
 e
xt
en
de
d 
to
 t
he
 t
ra

ns
po

rt
at

io
n 
of

 e
mp
lo
ye
es
 t
o 
T
V
A
 c
on
st
ru
ct
io
n 

si
te

s.

Mu
lt
ic
ou
nt
y 

gr
ou

ps
 a
nd

 
in

di
vi

du
al

 l
oc

al
 g
ov
er
nm
en
ts
 a

re
 
he

lp
ed

 
to
 p

ro
vi

de
 m
o
r
e
 e

ff
ic
ie
nt
 s
er

vi
ce

s 
th
ro
ug
h 
th

e
ap
pl
ic
at
io
n 
of
 c
om
pu
te
r 

te
ch

ni
qu

es
 t
o 
su
ch
 f
un
ct
io
ns
 a
s 
ta

x 
re

co
rd

s,
 c
la
ss
ro
om
 s
ch
ed
ul
in
g,
 a
nd
 p

ay
ro

ll
s.

 I
n 
ca

se
s 
wh

er
e 

ca
pi

ta
l

or
 o
pe
ra
ti
ng
 c
os
ts
 o
f 
co
mp
ut
er
iz
at
io
n 
wo
ul
d 

be
 t
oo

 g
re

at
 a
 b
ur

de
n 

fo
r 
an

y 
on

e 
of
 s
ev
er
al
 s
ma
ll
 l
oc
al
 g
ov
er
nm
en
ts
, 
co
mp
ut
er

co
op

er
at

iv
es

 a
re
 b

ei
ng

 f
or
me
d 

in
 w
hi

ch
 a
 s
in
gl
e 
ce
nt
ra
l 
fa

ci
li

ty
 s
er

ve
s 
th

e 
ne
ed
s 
of

 a
ll
. 
Us
in
g 

it
s 
da
ta
 p
ro

ce
ss

in
g 
ex
pe
rt
is
e,
 T
V
A

en
co

ur
ag

es
 
th

e 
'
m
a
x
i
m
u
m
 
in

te
rc

ha
ng

e 
of

 p
ro
gr
am
s 

an
d 

as
si

st
s 

in
 f

ea
si

bi
li

ty
 s

tu
di

es
 t

o 
de
te
rm
in
e 

ty
pe
s 
of

 c
om

pu
te

rs
 a
nd

pr
og
ra
ms
 
ne
ed
ed
 
fo
r 

sp
ec
if
ic
 
si
tu
at
io
ns
. 

Fo
ur
 
co
mp
ut
er
 
co

op
er

at
iv

es
 
th

at
 
us
e 

ex
is

ti
ng

 
co
mp
ut
er
 
fa
ci
li
ti
es
 
av
ai
la
bl
e 

at
c
o
m
m
u
n
i
t
y
 c

ol
le

ge
s 
to

 p
ro

vi
de

 
se

rv
ic

es
 t

o 
lo
ca
l 
go
ve
rn
me
nt
s 

in
 
th
e 

su
rr
ou
nd
in
g 

ar
ea
 h
av

e 
be

en
 f
or
me
d,
 a
nd
 a
 V

al
le

y-
wi
de

co
ns
or
ti
um
 h

as
 b
ee

n 
fo
rm
ed
 t

o 
en
co
ur
ag
e 
an

d 
as
si
st
 a
dd
it
io
na
l 
si

mi
la

r 
ef

fo
rt

s.
 T
w
o
 d
ev

el
op

me
nt

 d
is
tr
ic
ts
 a
re
 b
ei

ng
 a
ss

is
te

d 
in

th
e 
es

ta
bl

is
hm

en
t 
of
 c
om
pu
te
r 
co

op
er

at
iv

es
 f
or
 a
ll
 o
f 
th
e 
lo
ca
l 
go
ve
rn
me
nt
s 
in
 t
he
ir
 d
is

tr
ic

ts
.

Co
un

ty
wi

de
 f

ir
e 

pr
ot

ec
ti

on
 f

or
 r

ur
al

 r
es
id
en
ts
 a

t 
re
as
on
ab
le
 c

os
ts
 i

s 
th
e 

ob
je
ct
iv
e 
of
 a
no
th
er
 c

ur
re
nt
 a

ct
iv
it
y.

Sp
ec
ia
ll
y 

de
si

gn
ed

 
de

mo
ns

tr
at

io
n 

ru
ra
l 

fi
re

 
eq

ui
pm

en
t 

ha
s 

be
en

 
co

ns
tr

uc
te

d 
an

d 
sy

st
em

 
de
si
gn
 
as

si
st
an

ce
 i

s 
be
in
g 
m
a
d
e

av
ai
la
bl
e 
to

 i
nt
er
es
te
d 

co
un

ti
es

. 
T
h
e
 p
ro
to
ty
pe
 s
ys

te
m 

in
 C
um
be
rl
an
d 
Co
un
ty
, 
Te
nn
es
se
e,
 p
ro
ve
d 

ve
ry
 e
ff
ec
ti
ve
 w
it
h 
1
8
0
 f
ir

e
em

er
ge

nc
ie

s 
be
in
g 
m
e
t
 d
ur

in
g 

it
s 

in
it

ia
l 
ye
ar
. 
T
w
o
 a
dd
it
io
na
l 
co
un
ti
es
 h
av

e 
eq

ui
pm

en
t 
pu

rc
ha

se
s 
un
de
r 
w
a
y
 a
nd
 a
n 

ad
di

ti
on

al
si
x 
co

un
ti

es
 a
re
 i
n 
va
ri
ou
s 
st

ag
es

 o
f 
th
e 
pl
an
ni
ng
 p
ro

ce
ss

 l
ea
di
ng
 t
o 
co

un
ty

wi
de

 r
ur
al
 f
ir

e 
sy

st
em

s.

A
 
c
o
m
m
u
n
i
t
y
 
su
pp
or
te
d 

de
nt
al
 
cl
in
ic
 
n
o
w
 
as
su
re
s 
im
pr
ov
ed
 
de
nt
al
 h

ea
lt

h 
in

 o
ne

 r
em
ot
e 

ar
ea

 
wh

il
e 

me
di
ca
l

se
rv
ic
es
 a
re

 b
ei

ng
 p
ro
vi
de
d 

in
 s

ev
er
al
 s
ma

ll
 m
ou
nt
ai
n 
co
mm
un
it
ie
s 
b
y
 b

ri
ng

in
g 
to
ge
th
er
 t
he

 e
ff
or
ts
 o
f 
lo
ca
l 
pe
op
le
 w
it

h 
th
os
e



of
 a
ll
 i
nt
er
es
te
d 

ag
en
ci
es
. 
T
h
e
 V

al
le
y'
s 
to
ur
is
m 

po
te
nt
ia
l 
is
 b
ei

ng
 e
nh
an
ce
d 
th
ro
ug
h 
th
e 
pr

ov
is

io
n 
of
 p
ub
li
c 
ac
ce
ss
 f
or
 c
an
oe
in
g

an
d 

ra
ft
in
g 
o
n
 B
ea
r 
Cr
ee
k 
an

d 
o
n
 t
he
 H
iw
as
se
e,
 C
li
nc
h,
 D
u
c
k
,
 a
nd
 E
lk
 r
iv
er
s,
 t
ot

al
in

g 
m
o
r
e
 t
ha
n 
2
0
0
 m
il
es
.

Wh
er
e 

wa
te
r 

re
so
ur
ce
 d
ev
el
op
me
nt
 i

s 
an
 e

ss
en
ti
al
 e
le
me
nt
 o
f 
ar

ea
 d
ev
el
op
me
nt
, 
th
e 

tr
ib
ut
ar
y 

ar
ea
 o
rg
an
iz
at
io
n

of
te
n 
be
co
me
s 
an
 
ac
ti
ve
 
pa
rt
ne
r 

wi
th
 T
V
A
 i

n 
ma
na
gi
ng
 t
he
 f

ul
l 
de
ve
lo
pm
en
t 
an

d 
ut
il
iz
at
io
n 
of
 t
he
 r
es
ou
rc
es
 a
nd
 f

ac
il

it
ie

s

cr
ea

te
d.

 T
hu
s,
 r
es
er
vo
ir
 s
ho
re
la
nd
 d
ev
el
op
me
nt
 i
n 

tr
ib
ut
ar
y 
ar
ea
s 

is
 o
ft
en
 u
nd
er
 l
oc
al
 m
a
n
a
g
e
m
e
n
t
 r
ef
le
ct
in
g 
lo
ca
l 
ne
ed
s 
an
d

de
si
re
s 
al
on
g 
wi
th
 t
he
 u
p-

to
-d

at
e 
co
nc
ep
ts
 o
f 
la
nd
 a
nd
 w
at
er
-u
se
 p
la
nn
in
g 
de
ve
lo
pe
d 
ov
er
 t
he
 y
ea
rs
 b
y
 T
V
A
.
 A
t
 T
i
m
s
 F
or
d 

th
is

pa
rt
ne
rs
hi
p 

re
su
lt
ed
 
in
 
th
e 
an
no
un
ce
me
nt
 o
f 
a 
4
1
3 -

ac
re
 r

us
ti
c 

st
at
e 
pa
rk
 o
n
 t

he
 s

ho
re
la
nd
 
o
f
 t

hi
s 
at
tr
ac
ti
ve
 m
ul
ti
pu
rp
os
e

re
se
rv
oi
r.
 
Re
ce
nt
ly
 
co

mp
le

te
d 

fa
ci
li
ti
es
 
of
 
a 

si
mi
la
r 

na
tu
re
 
in

 
Be

ec
h 

Ri
ve

r 
re
su
lt
ed
 
fr
om
 
ea
rl
ie
r 

ef
fo
rt
s 

of
 
an
ot
he
r

lo
ca
l-
st
at
e -
T
V
A
 
pa
rt
ne
rs
hi
p 

in
 t

ha
t 

we
st

 T
en
ne
ss
ee
 
wa
te
rs
he
d.
 S
uc
h 

hi
gh
-q
ua
li
ty
 r

ec
re
at
io
n 

fa
ci

li
ti

es
 c
om
pl
em
en
t 

th
e 
fl
oo
d

co
nt
ro
l,
 
ge
ne
ra
l 

ec
on
om
ic
 
de
ve
lo
pm
en
t,
 a

nd
 
wa
te
r 

su
pp
ly
 
be
ne
fi
ts
 
no
rm
al
ly
 
as
so
ci
at
ed
 
wi

th
 
tr

ib
ut

ar
y 

wa
te
r 

re
so

ur
ce

de
ve
lo
pm
en
t.
 I
n 

ad
di
ti
on
 t
o 

th
e 
ki
nd
s 
of
 a
ct
iv
it
ie
s 
de
sc
ri
be
d 
ab
ov
e,
 t
he
 a
re
a 
de
ve
lo
pm
en
t 
pr
og
ra
m 

se
rv
es
 a
s 
a 
de

li
ve

ry
 s
ys
te
m

fo
r 
T
V
A
 c
ap
ab
il
it
ie
s 
in
 m
ee
ti
ng
 t
he
 c
on

ti
nu

al
ly

 w
id
en
in
g 
va
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-e
ig
ht
 s
tu

de
nt

s 
fr

om
 2

1 
un

iv
er

si
ti

es
 p
ar

ti
ci

pa
te

d 
in
 t

he
 p
ro

gr
am

 d
ur
in
g 
th
e 
s
u
m
m
e
r
 o
f 
19
75
. 
Re

qu
es

ts
to
 p
ar

ti
ci

pa
te

 i
n 
th
e 
pr

og
ra

m 
fa
r 
ex
ce
ed
ed
 t
he
 c
ap
ab
il
it
y 
of
 e
xi

st
in

g 
st
af
f 
an

d 
fa

ci
li

ti
es

.

Su
pp
or
ti
ng
 O
pe
ra
ti
on
s

Su
pp
or
ti
ng
 
op
er
at
io
ns
 i

nc
lu
de
 
di
ve
rs
e 

ac
ti
vi
ti
es
 
as
so
ci
at
ed
 
wi
th
 
bo
th
 t

he
 c

on
se
rv
at
io
n 
an

d 
ed

uc
at

io
n 
an
d 

th
e

re
cr

ea
ti

on
 p
ro

gr
am

s.
 M
aj

or
 a
ct

iv
it

ie
s 
in
cl
ud
e:

Ad
mi

ni
st

ra
ti

on
 
an

d 
re
ce
pt
io
n.
 
M
a
n
a
g
e
m
e
n
t
 a
nd

 
ad

mi
ni

st
ra

ti
on

 
fo
r 

th
e 

de
mo

ns
tr

at
io

n 
is
 c
on
du
ct
ed
 f

ro
m 

an
ad

mi
ni

st
ra

ti
on

 
bu

il
di

ng
 l

oc
at
ed
 
at
 t

he
 g

eo
gr

ap
hi

c 
ce

nt
er

 o
f 
th

e 
ar

ea
 a
dj
ac
Rn
t 
to

 U
.S
. 
Hi
gh
wa
y 
68
. 
T
h
e
 m
ai
n

re
ce

pt
io

n 
st

at
io

n 
fo
r 

vi
si
to
rs
 i
s 
lo
ca
te
d 

in
 t
hi
s 
co

mp
le

x 
an
d 

pr
es

en
tl

y 
is

 h
ou

se
d 

in
 a
 m
ob
il
e 

tr
ai
le
r.
 O
ve
r 
48

,0
00

vi
si
to
rs
 w

er
e 

re
ce

iv
ed

 
in
 f

is
ca

l 
ye
ar
 
1
9
7
5
 a

t 
th
is
 s

ta
ti

on
. 

Se
ve
ra
l 
th
ou
sa
nd
 
wr
it
te
n 

in
qu
ir
ie
s 
an

d 
re
qu
es
ts
 f
or

in
fo

rm
at

io
n 

ar
e 
ha

nd
le

d 
ea
ch
 y

ea
r.

 V
is
it
or
s 
en

te
ri

ng
 L
an
d 

Be
tw
ee
n 
T
h
e
 L
ak
es
 f
ro
m 

th
e 
no
rt
h 
ar
e 

as
si

st
ed

 a
t 
a

n
e
w
 c
on
tr
ol
 s
ta
ti
on
; 
th

os
e 
fr
om
 t
he

 s
ou
th
 a
t 
a 
te
mp
or
ar
y 
in

fo
rm

at
io

n 
bo
ot
h.

Ma
in

te
na

nc
e 
an

d 
ad

di
ti

on
s.
 T

hi
s 

ac
ti
vi
ty
 p

ro
vi
de
s 
ma
in
te
na
nc
e 
an

d 
re
pa
ir
 s
er
vi
ce
s 
fo
r 
bu
il
di
ng
s,
 r
oa

ds
, 
gr
ou
nd
s

an
d 

ot
he
r 

su
pp
or
t 

fa
ci

li
ti

es
; 
gr
ou
nd
s 

de
ve

lo
pm

en
t 

an
d 

be
au
ti
fi
ca
ti
on
; 

su
pe

rv
is

io
n 

of
 
pr

oj
ec
t 

ad
di
ti
on
s;

ap
pl
ic
at
io
n 
of

 v
ec
to
r 

co
nt
ro
l 

me
as
ur
es
; 

si
te
 
pl

an
ni

ng
; 
an

d 
de

ve
lo

pm
en

t 
of

 p
la

ns
 f
or
 g

en
er
al
 b

et
te

rm
en

ts
 t

o
pr
oj
ec
t 

fa
ci
li
ti
es
. 
A
 
ma
jo
r 

fu
nc

ti
on

 
is
 t

he
 
up

ke
ep

 
of

 r
oa

ds
 
an

d 
tr
ai
ls
. 
T
h
e
 
ro

ad
 
sy

st
em

 
re
ce
iv
in
g 

re
gu

la
r

ma
in
te
na
nc
e 

to
ta
ls
 
6
3
7
 
mi

le
s,

 c
on

si
st

in
g 
of

 9
6
 
mi

le
s 
of

 h
ar

d 
su
rf
ac
e 

ro
ad

s,
 2
91
 
mi

le
s 
of
 g

ra
ve
l 

su
rf
ac
e

se
co
nd
ar
y 

ro
ad

s,
 a
nd

 
2
5
0
 m

il
es
 o
f 
un
im
pr
ov
ed
 
ro

ad
s.

 C
on
st
ru
ct
iv
e 

ma
in
te
na
nc
e 

is
 b

ei
ng
 a
pp

li
ed

 t
o 
up

gr
ad

e
mo
st
 o
f 
th
e 

se
co
nd
ar
y 

ro
ad
s 

to
 
m
a
k
e
 t
he
m 

ad
eq
ua
te
 f
or

 r
ec

re
at

io
na

l 
ve
hi
cu
la
r 

tr
af
fi
c.
 I
n 

ad
di

ti
on
, 
s
o
m
e
 6
8

mi
le
s 
of
 h
ik

in
g 
an

d 
ho
rs
eb
ac
k 

ri
di

ng
 t

ra
il
s 
re
qu
ir
e 

re
gu
la
r 
ma
in
te
na
nc
e.
 A
ll
 r
oa
ds
 a
nd

 t
ra
il
s 
wh

ic
h 
se
rv
e 

vi
si
to
r

us
e 
re
qu
ir
e 
ad
eq
ua
te
 s
ig
ns
 f
or
 d
ir
ec
ti
on
al
 a
nd

 i
nf
or
ma
ti
on
al
 p
ur
po
se
s.



Ot
he
r 

ma
in
te
na
nc
e 

ac
ti
vi
ti
es
. 
Th
es
e 

in
cl
ud
e 
(
1
)
 o
pe

ra
ti

on
 
an

d 
ma
in
te
na
nc
e 
of
 f
ou
r 

ma
jo
r 
su
bi
mp
ou
nd
me
nt
s

to
ta

li
ng

 a
pp

ro
xi

ma
te

ly
 1

,0
00
 a
cr

es
 a
nd

 a
bo
ut
 3
5
0
 s
ma

ll
 
po

nd
s 
de

vo
te

d 
to
 w

il
dl
if
e,
 r
ec
re
at
io
n,
 a
nd

 e
du
ca
ti
on
-

3
0
 o
f 
th
es
e 

ar
e 
ma
na
ge
d 

fo
r 

fi
sh
; (
2
)
 e
li

mi
na

ti
on

 o
f 
ha

za
rd

s 
su
ch
 a

s 
op
en
 w

el
ls
 a
nd
 c

is
te
rn
s,
 o
ld
 w

ir
e 
fe

nc
es

,
an

d 
de

ad
 a
nd
 d
o
w
n
 t

re
es
 i
n 

pu
bl
ic
-u

se
 a
re
as
 f
or
 p

ro
te

ct
io

n 
of
 p
er

so
ns

 a
nd
 w

il
dl
if
e 
in
 t
he
 a
re

a;
 (
3
)
 c
le

an
up

 o
f

dr
if
t 
an

d 
fl

oa
ta

ge
 a
t 
he
av
y 

us
e 

po
in

ts
 a
lo
ng
 t
he

 3
0
0
 m
il
es
 o
f 
sh
or
el
in
e;
 (
4
)
 m
o
w
i
n
g
 o
f 
so

me
 8
0
0
 a
cr

es
 o
f 
gr

as
s

in
 h

ig
h 

vi
su
al
 i
mp
ac
t 

ar
ea

s;
 a
nd
 (
5
)
 o
pe
ra
ti
on
 o
f 
sh
op
s,
 w
ar

eh
ou

se
s,

 a
nd
 m

ai
nt
en
an
ce
 b
as
es
 f
or
 t
he
 u
pk
ee
p 
of

gr
ou
nd
s,
 b
ui

ld
in

gs
, 
an
d 
eq

ui
pm

en
t 
an
d 
fo
r 
th
e 
co
ns
tr
uc
ti
on
 o
f 
ad
di
ti
on
s.

Pr
op

er
ty

 p
ro

te
ct

io
n 
an

d 
se

rv
ic

es
 t
o 

vi
si
to
rs
. 
A
n
 a
de
qu
at
e,
 w
el
l-
tr

ai
ne

d 
an

d 
eq
ui
pp
ed
, 
un

if
or

me
d 

pa
tr

ol
 f
or

ce
 i
s

es
se

nt
ia

l 
fo
r 
th
e 

se
cu

ri
ty

 o
f 

vi
si
to
rs
 a
nd
 p

ro
te
ct
io
n 
of
 t
he

ir
 p
ro

pe
rt

y.
 T
he
y 

pr
ov
id
e 
se

rv
ic

es
 t
o 

vi
si

to
rs

, 
pr
ot
ec
t

go
ve

rn
me

nt
 p

ro
pe
rt
y 
fr

om
 
th

ef
t 
an
d 

va
nd
al
is
m,
 e
nf
or
ce
 g
a
m
e
 l

aw
s,
 a
nd

 r
es

po
nd

 t
o 
em
er
ge
nc
y 

si
tu

at
io

ns
 o
n

bo
th
 l

an
d 
an
d 

wa
te

r.
 C
ol
la
bo
ra
ti
ve
 r

el
at
io
ns
hi
ps
 a

re
 m

ai
nt

ai
ne

d 
wi

th
 o

th
er

 l
aw
 a

nd
 
co

ns
er

va
ti

on
 
of
fi
ce
rs
 a
t

lo
ca
l,
 s
ta
te
, 
an

d 
Fe
de
ra
l 
le
ve
ls
.



F
E
R
T
I
L
I
Z
E
R
 D
E
V
E
L
O
P
M
E
N
T

F
o
o
d
 
pr
od
uc
ti
on
 i

s 
on

e 
of
 t
he
 t

hi
ng
s 

th
at
 t

he
 
Un
it
ed
 
St
at
es
 d
oe
s 

be
st

. 
Wi
th
 o

nl
y '
 11
 
pe

rc
en

t 
of
 t
he
 w

or
ld

's
cu
lt
iv
at
ed
 c

ro
pl

an
d 
an

d 
0.

4 
pe
rc

en
t 
of
 t
he

 w
or

ld
's

 a
gr

ic
ul

tu
ra

l 
po

pu
la

ti
on

, 
th

e 
Un

it
ed

 S
ta
te
s 
pr

od
uc

es
 n
ea
rl
y 
1
8
 p
er

ce
nt

 o
f 
th

e
wo

rl
d'

s 
ce
re
al
s 
an
d 
7
0
 p
er

ce
nt

 o
f 

al
l 
wo
rl
d 
gr
ai
n 
ex
po
rt
s 
(
1
9
7
3
 d
at
a)
.

Th
is
 c
ap
ab
il
it
y 
de
pe
nd
s 

he
av
il
y 
on
 t
he
 w

id
es

pr
ea

d 
us
e 
o
f
 c
om

me
rc

ia
l 

fe
rt
il
iz
er
s 
an

d 
th
e 

pr
ac
ti
ca
l 
te
ch
no
lo
gy
 t
ha

t
T
V
A
 h
as
 d
ev

el
op

ed
 f
or
 t

he
ir

 m
an

uf
ac

tu
re

. 
T
h
e
 r
es
ul
t 

is
 t
ha

t 
w
e
 a
re
 o
ne
 o
f
 t
he

 b
es

t 
fe
d 
na
ti
on
s 
in
 t
he

 w
or
ld
. 
In

 a
dd
it
io
n,
 w
e

su
pp
ly
 h
ug

e 
qu
an
ti
ti
es
 o
f
 f
oo

d 
to
 o
th

er
s—

in
 h
um

an
it

ar
ia

n 
re

sp
on

se
 t
o 
em
er
ge
nc
y 

ne
ed
s 
an

d 
as
 c
om

me
rc

ia
l 
sa

le
s 
th
at
 o
ff
se
t 
a

ma
jo

r 
sh

ar
e 
of

 t
he
 b
il
li
on
s 
of

 d
ol
la
rs
 w
e
 s
pe
nd
 t
o 
pu
rc
ha
se
 p
et
ro
le
um
 a
nd

 o
th

er
 p
ro
du
ct
s 
in

 w
or
ld
 m
ar
ke
ts
.

Se
ei
ng
 t
ha

t 
th

e 
Na

ti
on

 h
as

 t
he

 n
ec

es
sa

ry
 k
n
o
w
-
h
o
w
 t

o 
pr
od
uc
e 
hi

gh
-q
ua
li
ty
 f
er
ti
li
ze
rs
 a
t 
re
as
on
ab
le
 c
os
t 
an
d 

th
at

fa
rm

er
s 
an

d 
th
e 

fe
rt

il
iz

er
 i
nd
us
tr

y 
un

de
rs

ta
nd

 h
o
w
 t
o 

us
e 
n
e
w
 f
er

ti
li

ze
r 
de

ve
lo

pm
en

ts
 t
o 
ad
va
nt
ag
e 
ar
e 
ma
jo
r 
T
V
A
 o
bj
ec
ti
ve
s.

Wi
th

 t
he
 T
V
A
 N

at
io

na
l 

Fe
rt
il
iz
er
 D
ev
el
op
me
nt
 C
en
te
r'
s 
"
t
e
a
m
"
 a
pp

ro
ac

h 
an

d 
it
s 
wi
de
 r
an
ge
 o
f 
ex

pe
ri

me
nt

al
 f
ac
il
it
ie
s,
 T
V
A

ca
n 
co
nt
in
ue
 t

o 
ma

rs
ha

l 
th
e 
re
so

ur
ce

s 
ne
ce
ss
ar
y 
to

 a
ch
ie
ve
 m
aj

or
 a
dv
an
ce
s 
an

d 
re

so
lv

e 
ma
jo
r 
pr
ob
le
ms
. 
A
t
 t
he

 s
am
e 
ti

me
, 
it
s

pr
ac

ti
ca

l 
or
ie
nt
at
io
n 
ke
ep
s 
re
se
ar

ch
er

s 
re

sp
on

si
ve

 t
o 
ne
ed
s 
fo
r 
da
y-
to
-d
ay
 i
nn

ov
at

io
ns

 t
o 
co
pe
 w
it

h 
sp
ec
ia
l 
si

tu
at

io
ns

.

T
V
A
'
s
 l

ea
de

rs
hi

p 
in

 
de
ve
lo
pi
ng
 
n
e
w
 
fe
rt
il
iz
er
s 
an
d 

in
tr
od
uc
in
g 
th

em
 
in

to
 
th
e 

Na
ti
on
's
 e
c
o
n
o
m
y
 
be
ne
fi
ts
 a

ll
co
ns
um
er
s 
b
y
 h

el
pi

ng
 
to
 a

ss
ur

e 
ad
eq
ua
te
 s

up
pl
ie
s 
of

 f
oo

d 
at
 l
ow

 p
ro
du
ct
io
n 

co
st
. 
O
f
 a
ll
 p

ur
ch
as
ed
 i

np
ut
s,
 f
er

ti
li

ze
r 

is
 t
he

bi
gg
es
t 
co
nt
ri
bu
to
r 
to

 b
u
m
p
e
r
 y
ie

ld
s,

 a
nd
 t
he
 p
ro
du
ct
io
n 
of
 n
ea
rl
y 

al
l 
m
o
d
e
r
n
 f
er
ti
li
ze
rs
 i
nv
ol
ve
s 
pr
oc
es
se
s 
de
ve
lo
pe
d 
b
y
 T
V
A
.

Wi
th

 f
er

ti
li

ze
rs

, 
to

da
y'

s 
ex
pa
nd
ed
 p
ro
du
ct
io
n 
c
o
m
e
s
 f
ro

m 
fe
we
r 
ac
re
s 
an
d 
wi
th
 h
al

f 
th
e 
m
a
n
p
o
w
e
r
 r
eq
ui
re
d 
3
0
 y
ea
rs
 a
go
.

T
h
e
 f

er
ti

li
ze

r 
pr

og
ra

m 
al
so
 c

on
tr
ib
ut
es
 t

o 
ot

he
r 

na
ti
on
al
 o

bj
ec
ti
ve
s.
 I
t 
be
ne
fi
ts
 s
ma

ll
 b

us
in
es
se
s 
by
 g

iv
in

g 
th
em

re
ad

y 
ac
ce
ss
 t

o 
ad
va
nc
ed
 t
ec
hn
ol
og
y.
 I
t 
pr

om
ot

es
 b
et
te
r 
re
so
ur
ce
 u
se

—i
n 

fe
rt

il
iz

er
 m
an
uf
ac
tu
re
 t
hr

ou
gh

 t
he

 d
ev

el
op

me
nt

 o
f

pr
oc
es
se
s 
th

at
 m
a
k
e
 b
et

te
r 
us

e 
of
 r
aw

 m
at
er
ia
ls
 a
nd

 o
n
 f
ar
ms
 b
y
 m
ak

in
g 

it
 p
os
si
bl
e 
to
 i
nt
en
si
fy
 e
ff
or
ts
 o
n
 t
he

 m
os
t 
pr

od
uc

ti
ve

la
nd

s.
 F

er
ti
li
ze
rs
 a

ls
o 
en

ha
nc

e 
th
e 
en
vi
ro
nm
en
t 
by
 p

ro
mo
ti
ng
 p

la
nt
 g
ro
wt
h 

th
at
 r
ed
uc
es
 e
ro

si
on

 a
nd

 s
tr
ea
m 

si
lt
at
io
n.
 M
aj
or

pr
og

ra
m 

sp
in

of
fs

 i
n 

re
ce
nt
 
ye

ar
s 

in
cl
ud
e 

th
e 

ap
pl

ic
at

io
n 

of
 c

he
mi

ca
l 

an
d 

en
gi

ne
er

in
g 

ex
pe

rt
is

e 
ac
qu
ir
ed
 
in
 f

er
ti
li
ze
rs
 t
o

en
vi

ro
nm

en
ta

l 
pr
ob
le
ms
 
as
so
ci
at
ed
 
wi

th
 
ai
r 
an

d 
wa

te
r 

po
ll
ut
io
n 

at
 
el
ec
tr
ic
 
po
we
r 

pl
an

ts
 
an
d 

th
e 

pr
ov
is
io
n 
of

 t
ec

hn
ic

al
as

si
st

an
ce

 t
o 
de
ve
lo
pi
ng
 n
at

io
ns

 s
tr

iv
in

g 
to
 i
mp
ro
ve
 t
he
ir
 f
oo

d 
an

d 
fe

rt
il

iz
er

 p
ro

du
ct

io
n.

T
h
e
 
pr
og
ra
m 

co
nt

ai
ns
 t
w
o
 e
le
me
nt
s:
 (
1
)
 r
es
ea
rc
h 
an

d 
de
ve
lo
pm
en
t 
an
d 
(
2
)
 f
er

ti
li

ze
r 
in
tr
od
uc
ti
on
. 
Re

se
ar

ch
 a
nd

de
ve

lo
pm

en
t 

in
 t

hi
s 
co

nt
ex

t 
em

br
ac

es
 b
as

ic
 a
gr
on
om
ic
, 
ch

em
ic

al
, 
an

d 
en

gi
ne

er
in

g 
re
se
ar
ch
 t
o 
de

ve
lo

p 
n
e
w
 p

ro
du
ct
s 
an
d 
n
e
w

pr
oc

es
se

s,
 i
nc
lu
di
ng
 
wa
ys
 t
o 

us
e 

in
 f

er
ti
li
ze
rs
 s
ul

fu
r 
re
co
ve
re
d 
fr
om
 c

oa
l-
fi
re
d 
ge

ne
ra

ti
ng

 p
la
nt
 s
ta
ck
 g

as
es

. 
Fa

ci
li

ti
es

 i
nc
lu
de

la
bo

ra
to

ri
es

, 
gr

ee
nh

ou
se

s,
 p
il

ot
 p

la
nt

s,
 a
nd

 
pr
ot
ot
yp
e 

pr
od
uc
ti
on
 
un
it
s.
 S

ta
te
 l
an
d-
gr
an
t 

un
iv
er
si
ti
es
 c
oo
pe
ra
te
 i
n 
ag
ro
no
mi
c

re
se

ar
ch

. 
Fe
rt
il
iz
er
 i
nt
ro
du
ct
io
n 
ta

ke
s 
th
e 

re
su
lt
s 
of

 r
es

ea
rc

h 
an

d 
de
ve
lo
pm
en
t 
to
 t
he

 f
ar
me
r 
an

d 
th
e 

fe
rt

il
iz

er
 i
nd

us
tr

y 
th
ro
ug
h

W=.
•



i

fa
rm

 
te
st
 
de
mo
ns
tr
at
io
ns
 
an
d 

in
du

st
ry

 
de

mo
ns

tr
at

io
ns

. 
De
ve
lo
pm
en
ta
l 
(p

ro
to

ty
pe

-s
ca
le
) 
pr
od
uc
ti
on
 
of

 n
e
w
 a

nd
 i

mp
ro
ve
d

fe
rt
il
iz
er
s 

is
 t
he
 l
in

k 
be

tw
ee

n 
re
se
ar
ch
 a
nd

 d
ev
el
op
me
nt
 a
nd

 t
he

se
 d
em

on
st

ra
ti

on
s.

 D
em
on
st
ra
ti
on
s 
ar
e 
co
nd
uc
te
d 

in
 4
7
 s
ta
te
s

an
d 
Pu
er
to
 R
ic

o 
wi

th
 t
he

 l
an

d-
gr

an
t 
un
iv
er
si
ti
es
 a
nd

 2
6
3
 m
an

uf
ac

tu
re

rs
 a
nd

 w
ho

le
sa

le
 d
is
tr
ib
ut
or
s 
an

d 
th
ei
r 
re
ta
il
 d
ea
le
rs
.

T
V
A
 
wo

rk
s 

cl
os

el
y 

wi
th
 f

ar
me

rs
, 
la
nd
-g
ra
nt
 u

ni
ve

rs
it

ie
s,

 t
he

 f
er

ti
li

ze
r 
in

du
st

ry
, 
an

d 
wi
th
 o
th

er
 F
ed
er
al
 a
ge
nc
ie
s

su
ch
 a
s 
U
S
A
I
D
 a
nd

 t
he
 E
nv

ir
on

me
nt

al
 P
ro

te
ct

io
n 
Ag

en
cy

 i
n 
th

e 
co
nd
uc
t 
of

 t
hi

s 
pr
og
ra
m.
 C
oo

pe
ra

ti
on

 w
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 i
ni
ti
at
ed
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n 
1
9
7
6

wi
th

 
th

e 
ne
wl
y 

or
ga

ni
ze

d 
In
te
rn
at
io
na
l 

Fe
rt

il
iz

er
 D

ev
el

op
me

nt
 C
en

te
r,

 l
oc

at
ed

 
o
n
 
th

e 
T
V
A
 M

us
cl

e 
Sh
oa
ls
 R
es

er
va

ti
on

 a
nd

sp
on

so
re

d 
b
y
 t
he

 U
.S
. 
St

at
e 
De
pa
rt
me
nt
, 
th

e 
In
te
rn
at
io
na
l 
De

ve
lo

pm
en

t 
Re

se
ar

ch
 C
en
te
r 
o
f
 C
an
ad
a,
 a
nd

 o
th

er
s.

I
M
P
A
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T
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 T
V
A
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E
R
T
I
L
I
Z
E
R
 P
R
O
G
R
A
M

T
h
e
 e
ff
ec
ts
 o
f 
th

e 
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og
ra

m 
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n
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.S
. 
fe

rt
il

iz
er

 i
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us
tr
y 
an

d 
th

e 
ag
ri
cu
lt
ur
al
 e
c
o
n
o
m
y
 c
an
 b
e 
me
as
ur
ed
 b
y
 t
he

se
ac
co
mp
li
sh
me
nt
s:

I.
 
Am
er
ic
an
 

fe
rt

il
iz

er
 
te
ch
no
lo
gy
 
ha

s 
be
en
 
re

vo
lu

ti
on

iz
ed
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T
V
A
 
pi

on
ee

re
d 

an
d 

pr
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ot
ed
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gh
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na
ly
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s

fe
rt

il
iz

er
s,

 r
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ti
ng
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lo

we
r 
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ta
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on
 
co
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. 
T
V
A
 d

ev
el
op
ed
 
th

e 
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er
ti

li
ze

r 
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an
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at
io
n 
me
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od
 
n
o
w
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wh

ic
h 
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-f
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ng
 
fe
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il

iz
er

s 
th
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or
e 
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ll
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 c
an
 
wi
th
st
an
d 

th
e 
im

pa
ct
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f
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gh
-s
pe
ed
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ea
di

ng
. 
T
V
A
 d
ev
el
op
ed
 t
he
 p

ro
ce

ss
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or
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ro

du
ci

ng
 d
i
a
m
m
o
n
i
u
m
 p
ho
sp
ha
te
 t
ha
t 
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 t
he
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e 
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r
al

l 
bu
lk
 b
le

nd
 p

ro
gr
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s,
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es
ul
ti
ng
 i
n 
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st
 f
er

ti
li

ze
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 b
ei
ng
 f
or
mu
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te
d 

to
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re
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ri
pt
io
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n
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te
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s.

T
V
A
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 d
ev
el
op
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h 
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e 

fe
rt
il
iz
er
s 
wi
th
 d

es
ir
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l 
pr
op
er
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es
 a
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 p

ip
e 
re
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to
r 
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r
us
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r 
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od
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ti
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ma
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ng
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t 
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le
 f
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 l
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d 

fe
rt

il
iz

er
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us
tr
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 d
ev
el
op
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ro
ug
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T
V
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ed
 5
8
8
 p
at

en
t 
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ce
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3
5
7
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 f
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5
3
3
 p
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9
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at
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 d
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at
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 b
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 p
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te
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ic
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 o
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 b
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 f
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li
ze
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du
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 b
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 T
h
e
 a

va
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il
it
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w
 m
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 b
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il
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 b
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.

4.
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A
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 c
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b
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 f
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 f
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4
 p
er

ce
nt

 o
f
 t
ot
al
 w
or
ld
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 f
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 d
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 d
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te
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er
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Es
ti
ma
te
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fo
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tr
an
si
ti
on
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ar
te
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19
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ef
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 c
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 b
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e
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os
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e 
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e
 
fe
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il
iz
er
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ti

on
al

 
ef

fo
rt
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ll
 
g
o
 
in

to
 
de
ve
lo
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ng
 
n
e
w
 
te
ch
no
lo
gy
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r 

us
in
g 
we
t-
pr

oc
es

s
ph

os
ph

or
ic
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ci
d 
m
o
r
e
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ff
ec
ti
ve
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n 

fe
rt

il
iz

er
 p

ro
du

ct
io

n.
 C
on
st
ru
ct
io
n 
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 p
ro

to
ty

pe
 p

la
nt
 t
o 
pr

od
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e 
su

lf
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te

d 
ur

ea
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a

fe
rt

il
iz

er
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nt
ro

ll
ed
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it
ro
ge
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il
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be
 c
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ti
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ed
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ud
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po
ly
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os
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e 
pr
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s 
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ll
 b
e 
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ce
le
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te
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an
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ev
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al
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po
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nt
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ve
 
en
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an
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mi

ze
 
po
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T
h
e
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ee

d 
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r 
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an
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nt
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ls
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r 
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te
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Us
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 m
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 m
a
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ho
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te
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 b
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it
y.

 G
oa
ls
 a
re
 t
o 
m
a
k
e
 f
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 o
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t 
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d 
to
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 m
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e 
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y
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gn
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an
ce
 u
ti
li
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at
e 
re

so
ur

ce
.

2.
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e
w
 
we
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h
e
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er
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du
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ry
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 b
e
c
o
m
e
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os
t 
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ta

ll
y 
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pe
nd
en
t

o
n
 
we
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h 
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 m
a
d
e
 b
y
 
tr

ea
ti

ng
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ho
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ha
te
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k 
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th
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fu
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c 
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h
e
 p
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ce

 d
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f

th
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l 
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ic
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ci
d 
m
a
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e
 b
y
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ri
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fu
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es
 h
as

 i
nc
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n 
re
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ea
rs

 w
it

h 
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e 
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an
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ng
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ne

rg
y
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at
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e
 b
y
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in
g 
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e 
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os
ph
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e 
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 w
it
h 
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ci
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th
er

 t
ha
n 

su
lf

ur
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ci
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al
so
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em
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n 
un
ec
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om
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al
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y
 c
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ri
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h
e
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in
g 

re
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an
ce
 o
n
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et
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ro

ce
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ci
d 
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im

pe
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ti
ve

 t
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so
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f 
pr
ob
le
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 a
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oc
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te
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 p
ro
du
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n 
an
d 
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ve
ly
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e 
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te
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.
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te
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n
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. 
Dw
in
dl
in
g 

su
pp

li
es

 o
f 
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tu
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l 
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 p
ri
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 f
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 f
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an
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f

a
m
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n
i
a
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e 
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il
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k 
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r 
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l 
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il
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ev
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e 
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 f
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 f
er

ti
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d 
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uc
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ca
n 

be
 
de
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 C
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ne
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l 
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 c
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 f
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te
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A
 i
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9
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 f
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ra
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 p
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 f
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at
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 c
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 f
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 p

ro
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ra
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ic
-f

ur
na

ce
,

an
d 

ac
id

 u
ni
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 f
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 m
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at
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 D
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 m
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 b
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 m
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e.

5.
 
Pu

sh
in

g 
fo

rw
ar
d 

wi
th
 
ur
ea
. 
Ur

ea
 
fe

rt
il

iz
er

s,
 
wh

ic
h 

ar
e 
m
a
d
e
 f
ro
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m
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ra
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at
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A
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 f
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l 
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a
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 p
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sh

 t
he
 f
ou

nd
at

io
n 

fo
r 
n
e
w
 p

ro
du
ct
 a
nd

 p
ro

ce
ss

 b
re
ak
th
ro
ug
hs
. 
Th
is

in
cl
ud
es
 e

xp
lo

ra
to

ry
 
re

se
ar

ch
, 
ob

ta
in

in
g 

ne
ce

ss
ar

y 
ba
ck
gr
ou
nd
 
th
eo
ry
 
fo
r 

sp
ec
if
ic
 
ap
pl
ie
d 

re
se
ar
ch
, 
an
d 

me
as
ur
em
en
ts
 o
f

ph
ys
ic
al
 a
nd

 c
he

mi
ca

l 
pr

op
er

ti
es

 o
f 
c
o
m
p
o
u
n
d
s
 r
el

at
ed

 t
o 

fe
rt

il
iz

er
 t
ec
hn
ol
og
y.

Ma
jo

r 
em
ph
as
is
 i
n 
1
9
7
7
 w

il
l 
be
 o
n
 n
e
w
 f

er
ti

li
ze

r 
re
se
ar
ch
 a
nd

 d
ev

el
op

me
nt

 p
ro

je
ct

s.
 T
he
se
 n
e
w
 p

ro
je

ct
s 
in
cl
ud
e

(
1
)
 b
en

ef
ic

ia
ti

on
 o
f 
lo
w 

or
 m
ar

gi
na

l 
gr
ad
es
 o
f 
ph
os
ph
at
e 
ro

ck
, (
2
)
 fi

nd
in

g 
n
e
w
 m
ea
ns
 f
or
 f
ix

at
io

n 
o
f
 n
it
ro
ge
n 
as
 f
er
ti
li
ze
r,
 a
nd

(
3
)
 d
ev
el
op
me
nt
 o
f 
im

pr
ov

ed
 
sl

ow
- 
or

 c
on

tr
ol

le
d-
re

le
as

e 
ni
tr
og
en
 a

nd
/o

r,
 p
ot
as
si
um
 f

er
ti
li
ze
rs
. 
Al

so
, 
a 

si
gn
if
ic
an
t 
a
m
o
u
n
t
 o
f

ba
si

c 
re
se
ar
ch
 e
ff

or
t 

wi
ll
 b
e 
fo
r 
un

st
ru

ct
ur

ed
 i
nv

es
ti

ga
ti

on
s 
of

 p
ro

mi
si

ng
 n
e
w
 i
de
as
 a
nd

 t
he
or
ie
s.

T
h
e
 s
tu

di
es

 o
f 

be
ne
fi
ci
at
io
n 
of

 m
ar

gi
na

l 
gr
ad
es
 o
f 
ph

os
ph

at
e 
ro

ck
  w

il
l 
be
 t
he

 l
ar

ge
st

 b
as

ic
 r
es
ea
rc
h 
pr

oj
ec

t.
 O
nl

y
ab
ou
t 

ha
lf

 t
he
 
ph
os
ph
at
e 

mi
ne
d 

is
 r

ec
ov
er
ed
 
as
 p

ro
du

ct
 b
y
 t

od
ay

's
 m

et
ho
ds
, 
an

d 
th

e 
"b

es
t"

 d
ep
os
it
s 

ar
e 

be
in
g 

de
pl

et
ed

ra
pi

dl
y.

 H
ow
ev
er
, 

th
e 

co
un

tr
y 

ha
s 

la
rg

e 
re
se
rv
es
 
of
 l
ow
er
 
gr
ad
e 

de
po

si
ts

—e
no

ug
h 

to
 
la
st
 
hu
nd
re
ds
 o
f
 y

ea
rs

—i
f 

su
it
ab
le

te
ch
no
lo
gy
 
we
re
 a

va
il
ab
le
. 
T
h
e
 o

bj
ec

ti
ve

 o
f 

th
is

 w
or

k 
is
 t
o 
m
a
k
e
 b

et
te

r 
us
e 
of

 U
.S
. 
ph
os
ph
at
e 

re
se
rv
es
, 
wh

il
e 

al
so
 r
ed

uc
in

g
po
ll
ut
io
n 

pr
ob
le
ms
 r

el
at
ed
 
to
 d

is
ca
rd
in
g 
of

 l
ow
-g
ra
de
 m

at
er
ia
l 
as
 p

ra
ct
ic
ed
 
wi
th
 
pr
es
en
t 
te
ch
no
lo
gy
. 
Th
is
 w
or

k 
wi
ll
 b
e 
an

ex
te

ns
io

n 
o
f
 T
V
A
'
s
 p
ho
sp
ha
te
 r
oc

k 
ch
ar
ac
te
ri
za
ti
on
 s
tu

di
es

 w
hi

ch
 a
re

 r
ec

og
ni

ze
d 
wo
rl
dw
id
e 
fo

r 
ex

ce
ll

en
ce
.

N
e
w
 
ni
tr
og
en
 
fi

xa
ti

on
 
in

ve
st

ig
at

io
ns
 
wi
ll
 
in
cl
ud
e 

st
ud

ie
s 
of
 b

ot
h 

di
ze
ct
 f

ix
at
io
n 
of

 n
it
ro
ge
n 
fr

om
 
th
e 

ai
r 

in
fe

rt
il

iz
er

 
an

d 
im
pr
ov
ed
 
m
e
a
n
s
 o
f
 h
yd

ro
ge

n 
pr
od
uc
ti
on
 f

or
 a
m
m
o
n
i
a
 s

yn
th

es
is

. 
T
h
e
 d

ir
ec
t 

fi
xa
ti
on
 
pr

oj
ec

t 
is

 v
ie
we
d 

as
 a

lo
ng
-r
an
ge
 
ef

fo
rt

. 
Hy
dr
og
en
 
pr
od
uc
ti
on
 
st

ud
ie

s 
wi
ll
 
in
cl
ud
e 

im
pr

ov
in

g 
th
e 

ef
fi
ci
en
cy
 
of

 
el

ec
tr

ol
yt

ic
 
pr

oc
es

se
s.

 
A
b
o
u
t

th
re
e-
fo

ur
th

s 
of

 t
he
 t

ot
al

 e
ne

rg
y 
co
ns
um
ed
 i

n 
fe

rt
il

iz
er

 m
an

uf
ac

tu
re

 i
s 
re
la
te
d 
to
 n

it
ro
ge
n 

fe
rt

il
iz

er
 p
ro
du
ct
io
n.
 T
he
re
fo
re
 a

br
ea

kt
hr

ou
gh

 o
n
 t
hi

s 
n
e
w
 t
ec
hn
ol
og
y 
wo
ul
d 
ha

ve
 a
 s
ub
st
an
ti
al
 i
mp

ac
t 
o
n
 n
at

io
na

l 
en
er
gy
 s
av

in
gs

.

Co
nt
in
ui
ng
 s
tu

di
es

 o
f
 c
on

tr
ol

le
d-
re

le
as

e 
fe

rt
il

iz
er

s 
ha

ve
 t
he
 o
bj
ec
ti
ve
 o
f 
im

pr
ov

in
g 
th
e 

ef
fi
ci
en
cy
 o
f 

fe
rt

il
iz

er
 u
se
.

(
A
t
 t
he

 p
re
se
nt
 t
im

e 
on
ly
 a
bo
ut
 h
al
f 
th

e 
ap

pl
ie

d 
fe

rt
il

iz
er

 i
s 
ut
il
iz
ed
 b
y
 t
he

 c
ro
p.
) 
Th

is
 w
il
l 
in

vo
lv

e 
st

ud
ie

s 
of

 m
at

er
ia

ls
 c
oa

te
d

to
 c
on
tr
ol
 t
he
 r
at

e 
of

 n
ut
ri
en
t 
re

le
as

e 
an

d 
al
so
 s
lo
wl
y 
so
lu
bl
e 
ma
te
ri
al
s.

Fu
rt
he
r 

st
ud

ie
s 

wi
ll

 b
e 
m
a
d
e
 o
f 
me
th
od
s 
fo

r 
pr
ac
ti
ca
l 
an

d 
ec
on
om
ic
al
 s
yn

th
es

is
 o
f 
ul
tr
a-
hi

gh
-a

na
ly

si
s 
c
o
m
p
o
u
n
d
s

of
 p
ho

sp
ho

ru
s 
an

d 
ni
tr
og
en
 t

ha
t 

wi
ll
 c
on
st
it
ut
e 
th

e 
ne

xt
 g
en

er
at

io
n 
of

 f
er

ti
li

ze
r 
ma
te
ri
al
s.
 S
ev
er
al
 s
uc
h 
c
o
m
p
o
u
n
d
s
 h
av

e 
be

en

pr
ep
ar
ed
 i
n 
th

e 
la
bo
ra
to
ry
 a
nd

 e
va

lu
at

ed
 i
n 
th
e 
gr
ee
nh
ou
se
, 
bu
t 
sy

nt
he

si
s 
me
th
od
s 
su

it
ab

le
 f
or
 c
om

me
rc

ia
l 
pr
od
uc
ti
on
 n
ee
d 
to

be
 d
ev

el
op

ed
.



St
ud
y 

wi
ll
 b
e 
co

nt
in

ue
d 
o
n
 c
on

di
ti

on
s 
af

fe
ct

in
g 
th
e 

pr
ec
ip
it
at
io
n 
of
 f
lu
or
in
e 
du

ri
ng

 t
he

 a
ci

du
la

ti
on

 o
f
 p
ho
sp
ha
te

ro
ck

 
to

 
m
a
k
e
 
we
t-
pr

oc
es

s 
ph

os
ph

or
ic

 
ac

id
. 
T
h
e
 
fl
uo
ri
ne
 
wi

ll
 
be
 
co
mb
in
ed
 
wi
th
 
ot
he
r 

im
pu
ri
ti
es
 
an
d 

re
mo
ve
d 

in
 
an

en
vi

ro
nm

en
ta

ll
y 
ac
ce
pt
ab
le
 f
or
m.
 T
hi
s 
wo
ul
d 
de

cr
ea

se
 p
ol

lu
ti

on
 p
ro
bl
em
s 
an

d 
al

so
 i
mp
ro
ve
 t
he
 q
ua

li
ty

 o
f 
th

e 
pr

od
uc

t 
ac

id
.

Ba
si
c 
re
se
ar
ch
 a
ls
o 
wi
ll
 c
on
ti
nu
e 
to
 p
ro

vi
de

 s
up
po
rt
 f
or

 o
th
er
 T
V
A
 o
rg
an
iz
at
io
ns
 i
n 
so
lv
in
g 
sp
ec
ia
l 
pr
ob
le
ms
 a
nd
 i
n

ob
ta

in
in

g 
ba
ck
gr
ou
nd
 s
ci
en
ti
fi
c 
da

ta
.

Su
lf
ur
 R
ec
ov
er
y 
Re

se
ar

ch

In
 t
he

 f
ut

ur
e 
th
e 
U.
S.
 w
il
l 
b
e
c
o
m
e
 i
nc
re
as
in
gl
y 
de

pe
nd

en
t 
o
n
 r
ec

ov
er

ed
 s
ul

fu
r 
as
 i
ts
 p
ro

po
rt

io
na

l 
ou

tp
ut

 o
f 
mi
ne
d

su
lf

ur
 d

ec
li

ne
s.

 T
he

re
fo

re
 e

mp
ha
si
s 

wi
ll

 b
e 

gi
ve
n 
to
 m
et
ho
ds
 o
f 
re

co
ve

ry
 o
f 
st
ac
k 
ga
s 
su

lf
ur

 i
n 
fo
rm
s 

th
at

 a
re
 u

se
fu
l 
in
 t
he

pr
od
uc
ti
on
 o

f 
fe
rt
il
iz
er
s 
an

d 
to
 t

he
 
po

ss
ib

il
it

y 
of

 e
li
mi
na
ti
ng
 o
r 
sh

ar
in

g 
pr
oc
es
si
ng
 s
te
ps
 b
y
 i
nt
eg
ra
ti
ng
 f

er
ti

li
ze

r 
pr
od
uc
ti
on

wi
th

 s
ul

fu
r 
re
co
ve
ry
. 
Pr

oj
ec

ts
 t
o 
be

 s
tu

di
ed

 a
re
 l
is

te
d 
be
lo
w.

1.
 
Ex

pl
or

at
or

y 
re
se
ar
ch
 o
n
 s
cr
ub
bi
ng
 s
ta
ck
 g
as
 w
it
h 
ph
os
ph
at
ic
 l
im

es
to

ne
 t
o 
so
lu
bi
li
ze
 t
he
 l
im

es
to

ne
 a
nd
 l
ea
ve

be
ne

fi
ci

at
ed

 p
ho
sp
ha
te
 o
re
 f
or
 f
er

ti
li

ze
r 
pr

od
uc

ti
on

.

2.
 
De

ve
lo

pm
en

ta
l 
st

ud
ie

s 
of
 p
ro
ce
ss
es
 f
or
 p
ro
du
ct
io
n 
of

 e
le
me
nt
al
 s
ul

fu
r 
fr
om
 s
ta

ck
 g
as

 s
cr
ub
be
r 
so

lu
ti

on
s.

3.
 
Sm
al
l-
sc
al
e 

st
ud

ie
s 
o
f
 a
m
m
o
n
i
u
m
 
su

lf
at

e 
pr
od
uc
ti
on
 a

nd
 
cr
ys
ta
ll
iz
at
io
n 
fr

om
 
a
m
m
o
n
i
a
 s
cr
ub
bi
ng
 p

ro
ce

ss
so
lu
ti
on
s.

4.
 
Ex

pl
or

at
or

y 
st

ud
ie

s 
to
 i
de

nt
if

y 
th

e 
si
mp
le
st
 a
nd

 m
os

t 
ec
on
om
ic
al
 p
ro

ce
ss

 f
or

 r
ec
ov
er
y 
of
 s
ul

fu
r 
ox
id
es
 a
s

su
lf

ur
ic

 a
ci
d 
su
it
ab
le
 f
or
 f
er

ti
li

ze
r 
pr

od
uc

ti
on

.

5.
 
C
o
m
p
u
t
e
r
 
si
mu
la
ti
on
 
of

 p
ro

ce
ss

es
 
as
 a

 
lo
w-
co
st
 
me

th
od

 
to
 
pr

ov
id

e 
gu

id
an

ce
 o
n
 
va
ri
ab
le
s 
to
 
be
 t

es
te
d

ex
pe

ri
me

nt
al

ly
 a
t 
la
bo
ra
to
ry
 a
nd
 p

il
ot
-p
la
nt
 s
ca
le
.

T
h
e
 
ma
jo
r 

in
cr
ea
se
 
in

 
ba

si
c 

re
se
ar
ch
 
ov
er
 
1
9
7
6
 i

s 
fo
r 

ac
ce

le
ra

ti
on

 
of
 s

tu
di

es
 
of

 u
se
 
of

 m
ar

gi
na

l 
gr
ad
es
 o
f

ph
os

ph
at

e 
ro

ck
. 
Ot
he
r 
su
bs
ta
nt
ia
l 
in

cr
ea

se
s 
ar
e 
fo
r 
ex

pl
or

at
or

y 
re
se
ar
ch
 f
or

 n
e
w
 b
re

ak
th

ro
ug

hs
, 
di
re
ct
 f
ix

at
io
n 
o
f
 n
it
ro
ge
n,
 a
nd

im
pr

ov
in

g 
ef
fi
ci
en
cy
 o
f 

fe
rt

il
iz

er
 u
se
.

CA
D



Fe
rt
il
iz
er
 P
ro
ce
ss
es
 R
es

ea
rc

h 
an

d 
De
ve
lo
pm
en
t

De
ve
lo
pi
ng
 t
ec
hn
ol
og
y 

fo
r 
im
pr
ov
in
g 
th
e 

ut
il
iz
at
io
n 
of

 l
ow

 o
r 

ma
rg

in
al

 g
ra
de
 p
ho
sp
ha
te
 r
oc
k 

wi
ll
 b
e 
th
e 
n
u
m
b
e
r

on
e 

re
se
ar
ch
 a
nd

 d
ev

el
op

me
nt

 p
ri
or
it
y.
 T
hi
s 

pr
oj

ec
t 

wi
ll
 e
xt

en
d 

th
e 

us
ef
ul
 l

if
e 
of
 t
hi
s 
es
se
nt
ia
l 
ra

w 
ma
te
ri
al
 (
ph

os
ph

at
e 
ro
ck
)

an
d 

si
mu
lt
an
eo
us
ly
 
al

le
vi

at
e 
an
 e
xt
re
me
ly
 s
er
io
us
 e
nv
ir
on
me
nt
al
 p
ro
bl
em
 i

n 
ph
os
ph
at
e 
mi
ni
ng
 a
nd
 p

ro
du
ci

ng
 a

re
as
. 
A
 m
aj
or

ph
as
e 
of

 t
he

 w
or

k 
wi
ll
 i
nc
lu
de
 s

tu
di

es
 o
f 

ef
fi

ci
en

t 
sy
st
em
s 
fo
r 
up

gr
ad

in
g 
th

e 
qu
al
it
y 
of

 t
he
 r
oc
k 
to
 m
a
k
e
 i
t 
m
o
r
e
 s
ui
ta
bl
e 
fo
r

us
e 
in
 f
er

ti
li

ze
r 
pr
od
uc
ti
on
.

W
o
r
k
 o
n
 
pr
od
uc
ti
on
 o

f 
we
t-
pr
oc
es
s 

ph
os
ph
or
ic
 a

ci
d 

di
re
ct
ly
 
fr

om
 
th
e 

ma
rg

in
al

 g
ra
de
 p
ho
sp
ha
te
 r
oc
k 

al
so

 w
il
l

re
ce

iv
e 

in
cr
ea
si
ng
 
em
ph
as
is
. 
Du
ri
ng
 
th

e 
19

80
's

 
ab
ou
t 
8
0
 p

er
ce
nt
 o
f 

th
e 

U.
S.
 p
ho
sp
ha
te
 f

er
ti

li
ze

r 
wi
ll
 b

e 
pr
od
uc
ed
 f

ro
m

we
t-
pr

oc
es

s 
ac

id
 
in
te
rm
ed
ia
te
. 
T
h
e
 
qu
al
it
y 

of
 
U.
S.
 
ph
os
ph
at
e 

ro
ck
 
is
 
st

ea
di

ly
 
de
cl
in
in
g,
 m

ak
in

g 
ob

vi
ou

s 
th
e 

ne
ed
 
fo
r

te
ch
no
lo
gy
 t
o 
us
e 
lo
we
r 

qu
al
it
y 
ro
ck
 t

o 
pr
od
uc
e 
th

e 
w
e
t-
pr
oc
es
s 
ac

id
. 
T
V
A
 h
as

 m
a
n
y
 y
ea
rs
 o
f 
ex
pe
ri
en
ce
 i
n 
ba
si
c 
we
t-
pr
oc
es
s

ac
id
 t
ec
hn
ol
og
y 
an

d 
ha

s 
be

en
 a
 m
aj
or
 f
ac
to
r 
in
 d
ev
el
op
me
nt
 o
f 
th

e 
ex
is
ti
ng
 p
ro
du
ct
io
n 
sy
st
em
s.

A
 s
ub
st
an
ti
al
 a
m
o
u
n
t
 o
f 
re
se
ar
ch
 a
nd

 d
ev
el
op
me
nt
 r
em

ai
ns

 t
o 
be
 c
om
pl
et
ed
 t
o 
ac
co
mp
li
sh
 t
he

 p
la
nt
 c
ha
ng
eo
ve
r 
to

we
t-
pr

oc
es

s 
ph
os
ph
or
ic
 a

ci
d 
an
d 

ur
ea
-b

as
ed

 
pr

od
uc

ts
, 
bu
t 

th
e 

pr
op
or
ti
on
 
of
 t

ot
al

 e
ff
or
t 

fo
r 

th
is
 w
or

k 
is
 d

ec
li

ni
ng

. 
Ma
jo
r

pr
oj
ec
t 

it
em
s 

in
 
th
is
 
ca
te
go
ry
 i

nc
lu
de
 (
1
)
 i
mp
ro
vi
ng
 
th

e 
qu
al
it
y 
of

 t
he

 a
m
m
o
n
i
u
m
 
ph

os
ph

at
e 

su
sp
en
si
on
; 
(
2
)
 c
om
pl
et
in
g

pr
oc
es
s 
de

ve
lo

pm
en

t 
an
d 

de
si

gn
 o

f 
a 

sy
st
em
 
fo
r 

pr
od

uc
in

g 
pr
em
iu
m-

qu
al

it
y,

 c
le

ar
 a
m
m
o
n
i
u
m
 
po
ly
ph
os
ph
at
e 

li
qu
id
s 
fr

om

im
pu
re
 
me

rc
ha

nt
-g
ra
de
 
ph
os
ph
or
ic
 a

ci
d;
 a
nd
 (
3
)
 c
on

ti
nu

in
g 

co
ns
tr
uc
ti
on
 o

f 
a 

pl
an
t 
fo

r 
de
mo
ns
tr
at
io
n-

sc
al
e 

pr
od
uc
ti
on
 o

f

su
lf

ur
-c

oa
te

d 
ur
ea
, 
a 
n
e
w
 f

er
ti

li
ze

r 
wi
th
 c
on

tr
ol

le
d 
ni
tr
og
en
 r
el

ea
se

.

Co
nt
in
ue
d 

ef
fo
rt
 
wi
ll
 
be
 
co
nc
en
tr
at
ed
 
o
n
 
de
ve
lo
pm
en
t 

of
 
n
e
w
 

fe
rt

il
iz

er
 
pr
oc
es
se
s 

th
at
 
ut
il
iz
e 
we
t-
pr
oc
es
s

ph
os
ph
or
ic
 a
ci

d 
or
 u
re
a 
or
 c
om

bi
na

ti
on

s 
o
f
 t
he
 t
w
o
 m

at
er
ia
ls
 b
ec
au
se
 o
f 

th
ei
r 
in
he
re
nt
ly
 f
av
or
ab
le
 e
co
no
mi
cs
. 
Pr
oc
es
se
s 
fo

r

im
pr
ov
in
g 
th

e 
qu
al
it
y 
of
 t
he

 w
et

-p
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Mr. WHirrrEN-. I wonder if you would yield.
Mr. EviNs. I yield to Mr. Whitten.
Mr.YUEN. Mr. Chairman, I am glad to have this opportunity to

speak on the record with these people before us. We all appreciate the
very fine job that Joe Evins has done, not just in the TVA area but for
the whole country.
Having sat beside Joe through the years and having been actively

interested: in the TVA too, I just wanted to reaffirm the fact that Joe
Evins—and I am going to add another name—Bob Jones—there have
been many, many years where I know they carried the load and others
got the limelight, newsstories. As I think of the TVA, and I go back to
1941, I think you were very lucky to have a man like Lilienthal with
the vision that he had to come up with the concept which was adopted
by the Congress.
Lilienthal with his visionary look was succeeded by Gordon Clapp.

He was a down-to-earth person. He made it work.
Mr. Wagner

' 
I can compliment you too on the fine job you have

done. Through the years when we had the Tims Ford fight and had to
whip two U.S. Senators to look after my chairman, we did it. We
might have had to differ with some TVA people. I wish there was a
list here of the many fine things that Joe Evins has done for the area,
which wasn't always accomplished with ease, but with hard work.
I agree with him about the effect of the rate system and the increases

that we have. I also recognize, however, with a little background in
economics, that a big part of our trouble in the United States is that
our money has got nothing behind it and it gets cheaper and cheaper.
So, as you figure any valuable commodity in terms of cheaper and
cheaper money, it comes out at a higher and higher price.
I think the foreign aid program is a big factor in it. We give them

our money. We give them our goods to get our money back. We get the
goods. They have the money. It is bound to be inflationary. That is
the reason I voted against it.
I had the Secretary of the Treasury put in the record this year—

and I am seeing that it is printed—do you realize we have got over
4,000 military limes in the United States? I doubt if you need half of
them. We have got over 1,700 overseas. Many of them you couldn't
defend 24 hours. I am for defense. I am for defending this country.
That is the reason I hate to see them dissipate the money involved

in maintaining needless bases instead of spending it on the military
that is mobile and a reserve and guard where they contribute to the
economy during the week, and when they are called out.
That is beside the point.
I wish, Mr. Chairman, you would let me ask the staff of this com-

mittee to bring together and place in the record the accomplishments in
the TVA area in which you played a prominent part. You would
hesitate to do that. I ask the privilege of doing it. I think it ought to
be here.
When Joe Evins returns to Tennessee, we are going to miss him;

the country is going to miss him. Around him will be a great section of
the country that he did as much to develop as all the Chairmen of the
TVA Board we have had put together. They came up with the idea,
but he saw that the funds were available to carry the ideas out.
Mr. Chairman, we wish you God's speed wherever you go, but
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wherever you go there will be evidence all around you of your
contribution to our country.
Mr. EVINS. Thank you, Mr. Whitten.
Mr. Myers?
Mr. MYERS. I am a relative newcomer to this committee compared to

the experience of my colleagues. Long before I became a member of
this committee I recognized where the power was in the committee,
and the TVA program is one of the many accomplishments that our
chairman, Joe Evins, has made in his service here in this Congress and
on this committee.
There are many. The TVA is one as are the programs of the

Appalachian Regional Commission. I think the tribute that we pay
this morning is inadequate because you cannot really measure what
the chairman of this subcommittee has done for your area.
There are many things that have been done. I think the TVA is

one of the finest.
It is very true what Mr. Whitten has said. His district certainly is

going to miss him, as well as the entire seven-State TVA area. But
most importantly our country and this committee will miss Joe Evins,
because he has been a champion for those things that make America,
a better place to live in, better place to raise our children and grand-
children. Because of that we are all going to miss the services of our
chairman, Joe Evins.
Mr. EviNs. Mr. Myers, the Wabash River is going to be developed.
Mr. MYERS. I was hoping you would stick around and help me do it.
Mr. EviNs. Mr. Bevill ?
Mr. BEVILL. If I may join my colleagues, I wish to take advantage

of this opportunity to pay tribute to my distinguished chairman. I
personally and frankly feel—I have said this many times—that you
are the most outstanding chairman in this Congress. I have served on
many committees during my 10 years and have never been impressed
any more with the accomplishments and the manner in which you have
conducted this committee, and I can see why you are known as the
builder of America because this has given you the opportunity to
play such an important role in building America.
I was just looking at a list of things in which you played a leading

role—building dams reservoirs, roads, bridges, highways, post offices,
Federal buildings, hospitals, community centers, libraries, vocational
schools, rural electrification, telephone lines.
Mr. EVINS. I don't know where the gentleman did his research.
Mr. BEVILL. And in revitalizing the cities and communities. I think

that certainly accounts for the report that you are compared to
Hadrian, who was the great Roman builder, because you have done
such an outstanding job. I can see why he was compared to Estes
Kefauver

' 
James Polk, and you will go down in history as one of

the greats.
I share what my colleague from Mississippi said. I think the coun-

try will suffer a real loss in your retirement in your leaving this
committee and this Congress.
Mr. EviNs. Thank you, gentlemen.
Mr. BURGENER. Mr. Chairman, I am not the youngest member of

the committee, but I am the newest. I want to associate myself with
the remarks of my colleagues. I have thoroughly enjoyed your
leadership.
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The people of Tennessee are to be commended in their good judg-
ment in sending you here so long. I wish you every success in your
well-deserved retirement.
Mr. Ram. Thank you. It has been a pleasure to work with you all.

It has been a pleasure to see TVA make progress and go forward. We
know they will do so in the next 40 years.
I have looked over your budget, Mr. Chairman. It is good, well

prepared, one of the largest in your history. I will have questions
later. We will hear you now. You may proceed.

GENERAL STATEMENT

Mr. WAGNER. Thank you, Mr. Chairman.
Let me say it is with genuine regret we learned several days ago of

this decision of yours. It has been widely recognized and we recognize
that you have been a firm supporter and solid supporter of TVA and
its activities. I feel through that support you have really been working
in the interest of our people, the people of the Tennessee Valley and
the people of the Nation.

Building takes first an idea and then an execution
' 

but if funds
aren't available, nothing happens. This committee, through your
leadership, has certainly funded a great many worthwhile things in
the Tennessee Valley.
I have been appearing before this committee in one capacity or

another more than 20 years now. Most of those 20 years have been
before you as chairman of this subcommittee, and certainly when you
have been critical of us we have deserved it. This matter of electric
rates I will talk about in a minute. We are as concerned about it as
you are. We pledge to you as you leave the Congress that we will do
everything in our power to hold those rates as low as we possibly can,
and I would expect that, although you are no longer in the Congress,
we will hear from you from time to time.
It is not far from your home to the headquarters and we would hope

to have the benefit of your advice for many years.
We too feel that your leaving will create a void here which will not

be filled for some time, and we regret your decision, but we recognize
your right to years of relaxation and leisure.
Mr. EviNs. Mr. Chairman, we have been told that the Tellico Dam

is probably TVA's last power dam. TVA is now going nuclear. Nu-
clear is also very controversial. Is it true that TVA has developed the
Tennessee River, developed most of the tributaries and Tellico Dam
is probably the fast major power dam to be built by TVA, to be built
in the foreseeable future.
Mr. WAGNER. It probably is the last one in the foreseeable future.

There may be others that come up as the economy changes.
Mr. EviNs. Will the next 40 years see an increase in the use of

nuclear power in the TVA area?
Mr. WAGNER. We will still build coal-burning plants. If it looks like

we can provide the current for less money in an environmentally
acceptable fashion with the nuclear, we would do that. If it looks like
coal is the best bet, we will do that. There may be other technologies
developed in the future.
We will always go for the best and lowest cost.
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Mr. Chairman, we welcome the opportunity to meet with this sub-
committee to present our programs and plans for fiscal year 1977 and
to discuss our appropriation request. We will be glad to describe our
budget programs in such detail as you may wish. However, at the out-
set, I would like to bring the Subcommittee up to date on one aspect of
the overall TVA program which has a direct effect on the lives and
livelihood of more than 6 million Tennessee Valley residents—the
TVA electric power program. I do so because of this subcommittee's
interest and concern over the complex energy problems facing our
Nation today, and because TVA, as the country's largest power sup-
plier, must continually address itself to these same problems. If I may,
I would now like briefly to discuss this area of national concern before
moving on to our budget program for fiscal year 1977.

FUEL COST AND ELECTRIC RATES

In the past couple of years millions of Americans have been shocked
and confused by threatened shortages and increased costs of energy.
I think you could fairly include electric power suppliers in the list of
unhappy consumers, because the costs of oil and gas and coal to run
electric powerplants all increased by 100 percent or more within 2
years after the oil embargo.
The members of the public most severely affected by these skyrock-

eting energy costs are people on low or fixed incomes. Each of us is
painfully aware of the hardships faced by low-income families who
cannot pay today's living costs, and their problems are compounded
when high winter heating costs come on top of the rising bills they
must face throughout the year for food, shelter, clothing, and other
necessities. We have had many letters, Mr. Chairman. We have met
with people. We are concerned about the plight of these low-income
people and will do something about it. They are frustrated and angry,
and the many letters you and we have received are indicative of the
tremendous impact that high energy costs are having on the lives of
not only Tennessee Valley residents, but citizens throughout the
country.
The public is asking us why energy costs have gone up and what

can be done about them. The answers to these questions are complex,
but the heart of the problem for TVA, as it is for the electric utility
industry nationwide, is today's higher cost of fuels required for power
generation.
As the members of this subcommittee know, most of TVA's power

supply is generated from coal—some 34 to 38 million tons annually. In
1969 the average cost of coal burned in TVA powerplants was about
$4.50 a ton. As of mid-1974 it had doubled to $9 a ton, and then in
less than a year it doubled again to $18 a ton. It has continued at about
that level in recent months. We have paid up to $35 for individual pur-
chases. The prices we are talking about here are average prices. As a
result TVA's fuel costs have increased from about $150 million in
calendar year 1969 to $612 million in calendar year 1975. That is an
increase of over 8450 million in fuel costs alone in a 6-year period.
This is by no means the only area of rapid cost increases TVA has
faced, but it is certainly the largest.
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With the stabilization somewhat in recent months of coal costs,
there has been some positive news for power consumers in the Ten-
nessee Valley region. Electric rates have gone down in 5 of the last
6 months after reaching a peak last September. Since then we have
had five decreases and one small increase. This leveling off has cer-
tainly been a gratifying trend after the sharp increases earlier, and
we are working daily to hold the line.
Just as electricity isn't the only part of the energy problem, elec-

tric rates are not the only part of our efforts to make electricity afford-
able to the consumer. People pay electric bills, not electric rates, so our
efforts are directed at holding down bills as well as holding down
rates. I'd like to describe some of the actions we are taking in both
areas.
In terms of rates, I am happy to report that the gap between the

national average residential electric rate and the lower average in the
Tennessee Valley region is still being maintained. In 1975 the national
average was 3.2 cents per kilowatt-hour of electricity used, while it
was 2.1 cents in the Tennessee Valley. Year after year TVA and its
distributors have kept the cost of power production and distribution
much lower than the average for utility companies nationwide. Ac-
cording to Federal Power Commission reports, these basic costs to-
taled about $1,120 million in the TVA region during fiscal 1975.
That's $700 million less than what this cost would have been at the
higher national average. While some of this difference is due to econ-
omies of sizes, we think it is also a measure of the efficiency of the
TVA power system—efficiency which helped save our power consu-
mers $700 million last year.

TVA COAL RESERVES

TVA is continuing to expand its coal reserves and production
from those reserves. Development of additional mining on the Camp
Breckinridge reserves, which will mean a 30-percent increase in sched-
uled deliveries from that source, is on target with production expected
to begin in the fall of 1977. Smaller new mines are being developed
on the Koppers reserves, with one mine in production and another
due to begin production shortly. Last year TVA leased additional
reserves adjoining the Breckinridge property, and preliminary engi-
neering work for development of mining there is underway now. TVA
also is actively looking into other reserves that might be acquired.

NUCLEAR PLANTS

As a further means of stabilizing energy costs, we are moving
ahead as rapidly as possible to get our nuclear plants constructed and
on line without sacrificing safety standards. Like other power sup-
pliers, TVA has faced serious obstacles in this work, including changes
in regulations that have required extensive design changes in nuclear
powerplants already under construction. As you know, efforts are
being made at the national level to permit more standardization and
reduce this problem in nuclear plant design and construction.
TVA's first nuclear plant, Browns Ferry, has been out of service

since the fire there nearly a year ago, because of the complex job of
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planning and carrying out acceptable repairs and modifications to
the control cable system there. Fuel costs at Browns Ferry are far
below those at our coal-fired powerplants, and the replacement of
its economical power from other sources has meant added costs. To
give you a figure on the fuel cost, our average cost of coal is $18 a
ton; fuel costs of nuclear fuel are equivalent to $3 a ton. So there
is a substantial saving. This will also mean a savings when the first
two Browns Ferry units return to service and when construction is
completed on a third unit there. Most of the new generating capac-
ity under construction for the TVA system is nuclear, as studies have
continued to indicate that nuclear would be the more economical and
environmentally acceptable choice for our system. Obviously, how-
ever, it is going to take both coal and uranium to fuel a growing
amount of our Nation's energy needs. As new generating capacity is
required, we will continue to analyze the economic and environmental
considerations on a case-by-case basis to insure the lowest possible
cost to the consumer.

ELECTRIC RATE STRUCTURES

In addition to these operational efforts to help power consumers,
we .are also taking a hard look at electric rate structures. We have
designated a staff in our Power Utilization Division to analyze the
effects of alternative rate structures in the TVA area. We have also
begun a special power load metering project at Chattanooga to help
provide additional information for evaluating rate design concepts.
These are special meterings to check the effect of peak loads on our
system and see whether it would be economical in toto to go to a
peak load pricing system. But we want the data first. Our concern,
however, is to make sure any changes are equitable and are, in fact,
improvements.
Some approaches to altering rate design are based on the premise

that the lower the income, the smaller the use of electricity. Follow-
ing this theory, it would seem that if one reduced rates to the small-
est users of electricity and increased them to the larger users, low
income people would be helped. But this approach is based on a,
false premise. For example, TVA's analysis of electric bills follow-
ing January's extremely cold weather confirmed once again that many
of the low-income families in our region live in energy wasteful homes.
Many lack adequate insulation or weatherproofing and use very large
quantities of electricity during the winter heating season.
You mentioned, Mr. Chairman, a woman with a social security

income of $130 a month and an electric bill of $105 a month. That is
a low-income person. One hundred five dollars is roughly 5,000 kilo-
watt hours. That is a high user. If we would provide low rates for
low use and high amounts for higher use, we would hurt and not
help the woman.
We had a number of similar cases brought to us by citizens of

LaFollette, Tenn., and we have had some from Chattanooga.
Mr. EviNs. I can never see how lowering rates would hurt any-

body, Mr. Chairman. You said it would hurt her. I can't see how it
would hurt.
Mr. WAGNER. The proposal is, you lower the rates for low blocks

of usage and you would then have to increase them for higher blocks
of usage to stay in the black. Otherwise you would lose money.
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Mr. Ey'Ns. You may proceed.
Mr. WAGNER. Thank you.
We don't want to do anything to penalize the people who have

faced the biggest increases in electric bills and the biggest hardships
in paying them. The remedy must be based on individual need, some-
thing the electric meter doesn't show.

HOLDING DOWN ENERGY COSTS

With the increase in income levels that has occurred over the years
in the Tennessee Valley, electric bills still are a small part of living
costs for most families—about 3 percent on the average in 1975. That
is the average. This doesn't go to the question of the low-income elec-
tric users you mentioned. But averages can mask exceptions, such as
the low-income families, and these are the people we are trying most
to help.
Many do not know they can make significant savings on heating

bills by weatherproofing their homes at minimum cost. Some are
renters and have no strong incentive to make permanent improve-
ments. We are working intensively with local electric power distrib-
utors. Federal and State energy agencies, social welfare agencies,
and others to attack these problems on an individual basis.
TVA and the distributors have had underway for some time an in-

tensive campaign to inform consumers about energy efficiency. This
effort not only fosters the wise use of our energy resources, but pro-
vides dollars and cents help in holding down power consumption. We
are also helping train conservation specialists for local power systems,
since the families we are talking about are their customers, and we are
looking at the feasibility of training welfare agency workers to give
assistance in conservation measures as part of their visits to low-in-
come families.
In cooperation with the power distributors, TVA has just launched

a super saver energy home program which, with the help of home-
builders, will be implemented on a valleywide basis. In this program
we. have developed detailed specifications for the ultimate in weather-
proofing and insulation to be installed during construction. Building
these homes in different locations should provide several demonstra-
tions of dramatic savings in a home's use of energy, and the lessons
learned should be valuable whether the heating source is electricity,
a fossil fuel, or some other means.
Mr. EviNs. Mr. Chairman, if I might interrupt, that is a primary

function of the Federal Power Commission, to talk conservation, prac-
tice conservation, and teach conservation to our children. I have heard
the FPC Chairman say, "Make conservation a way of life." It is
good to talk about conservation, but it is very difficult to have humble
people with modest incomes rebuild their houses. What they are
interested in is low rates.
You are just giving us a lot of rhetoric here. We have heard that be-

fore. You may proceed.
Mr. WAGNER. I should say that, for instance, many low-income homes

may have a fireplace they don't use and the chimney isn't stopped up.
We have found leaks in ductwork that carry the heat. Those things
can be repaired at very low cost and they are within the financial
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means of the low-income families. That is the kind of thing we are
trying to do, Mr. Chairman.
We are continuing our efforts to encourage use of the heat pump as

an energy saver. It is at least in part a form of solar energy. We esti-
mate that the 60,000 Tennessee Valley homes now using heat pumps
are saving about 420 million kilowatt-hours of electricity and more
than $7 million on electric bills this winter.
To find a better way of identifying energy inefficiency on a large

scale, we will conduct an experiment this November involving TVA,
the Energy Research and Development Administration, our Athens,
Tenn., power distributor, and the U.S. Army. An aircraft equipped
with sensitive heat detecting equipment will fly over approximately
one-third of the city of Athens. This sensing equipment will detect
heat loss from homes and businesses. Our plan would then be to
contact the individuals who own the structures to let them know that
significant energy savings might be obtained through an investment in
insulation or other weatherproofing techniques. This program may
have valleywide or national implications if it proves successful and
practical.
The roots of the problem of high energy costs run deep, and can only

be solved in the long run by concerted national action. In the Tennes-
see Valley, we are working closely with the public to explain why
their costs for power have increased and what we and they can do to
help alleviate the problem. -
I would like to thank the subcommittee for giving me this time to

present pertinent information about the TVA power system. Now,
if I may, I would like to highlight our appropriation request for
fiscal year 1977.

WATER RESOURCES DEVELOPMENT

Mr. Chairman, you commented on the fact that last Thursday
marked the 40th anniversary of the completion of TVA's first major
water resources development project—Norris Dam and Reservoir, on
the Clinch River in east Tennessee.
In looking back over the history of Norris Dam, we can see in micro-

cosm the contributions that projects such as this have made to the
quality of life for all the valley's people.
As the largest of TVA's tributary river storage reservoirs, Norris

has played a key role in reducing the threat of floods which once
ravaged the region. Its turbines have combined with those in other
TVA dams to churn out billions of kilowatt-hours of low-cost hydro-
electric power. Its regulation of streamflows has helped to maintain a
year-round navigation channel on the Tennessee River that has been a
major factor in attracting billions of dollars in industrial development
to the region, creating tens of thousands of new jobs. Around its shores
have sprung up numerous parks and recreation areas, while its waters
and surrounding woodlands abound with fish and wildlife for all to
enjoy.
A large percentage of the appropriations request before you today is

for water resources development projects which are underway now.
As is true of Norris Dam, these projects will provide both immediate
and long-term benefits for the people of the Tennessee Valley region.
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TELLIco PROJECT

The Tellico Dam and Reservoir Project on the Little Tennessee
River, first funded by the Congress in 1967, is continuing on schedule.
As the subcommittee instructed us last year, we are pushing to begin,
filling the reservoir in January 1977, with project completion in De-
cember 1977. As you know, this project will extend navigation some 30
miles up the Little Tennessee, creating a water and shoreline resource
with great potential for industrial, homesite, and recreational develop-
ment in an area that has been marked by a general lack of economic
opportunity.
The project will also add an average of 200 million kilowatt-hours

a year of pollution-free, low-cost hydroelectric power to meet the
region's energy needs without requiring construction of a powerhouse.
It will also provide an. additional 126,000 acre-feet of flood storage.
Most of the flood control benefits will be downstream at Chattanooga,
where damage in a 1973 flood could have been further reduced by at
least $15 million if this additional floodwater storage had been
available.

THE DUCK RIVER PROJECT

I am happy to report to the subcommittee that the first of two dams
comprising the Duck River project in middle Tennessee—Normandy—
was closed in January and the reservoir is being filled as rapidly as
rainfall will permit.
With the approaching completion of all work at Normandy, the

main construction effort is being shifted to the Columbia damsite
downstream, where preliminary work has been underway since 1973.
When Coluthbia Dam is completed in 1980, the two reservoirs will pro-
vide a combined total of about 340,000 acre-feet of storage volume for
flood control, resulting in substantial flood protection for nearly 10,000
acres of agricultural and potential industrial land downstream from
the dams.
I might add that the Sixth U.S. Circuit Court of Appeals recently

upheld a lower court's decision on the adequacy of TVA's environ-
mental impact statement for the project.

THE BEAR CREEK PROJECT

A significant portion of our appropriation request for water re-
sources development is for the Bear Creek multipurpose water control
system in northwest Alabama and northeast Mississippi. As you may
recall, this project consists of four small dams which will provide
flood relief for agricultural lands, recreational opportunities, and a re-
source for meeting the water supply needs of an area experiencing con-
siderable industrial growth.
Bear Creek Dam and floodway, which was completed in 1970, has

already yielded substantial benefits for farmers in the area by reducing
the frequency and extent of crop-season flooding. TVA agricultural
economists, comparing crop and acreage information both before and
after the completion of Bear Creek Dam, estimate that farmers in the
area are realizing an average annual benefit of nearly $114,000 from

68-016 0 - 76 - 16
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construction of the dam and floodway. We recently closed Little Bear
Dam, and we expect to complete the last two dams in the system in
1978.

FERTILIZER DEVELOPMENT

I have spoken briefly of the agricultural benefits resulting from the
completion of one unit of the Bear Creek project. Let me turn now for
a moment to a program which has had a far greater impact on agricul-
ture both in the Tennessee Valley and throughout the Nation—TVA's
fertilizer-agriculture research and development activities.
Primarily through the introduction and widespread use of new

fertilizers and innovative agricultural practices, the United States is
one of the best fed nations in the world. Yet we also manage to supply
huge quantities of food to others—both for humanitarian reasons and
as commercial sales. This extraordinary capability depends heavily on
the technology TVA has developed in the manufacture and introduc-
tion of new fertilizers.
TVA's National Fertilizer Development Center at Muscle Shoals,

Ala., is the basic source of new fertilizer technology for the United
States and, to a growing extent, for the entire world. In fact, most of
the fertilizers made in this country are manufactured under TVA
patents or with the aid of TVA-developed processes. Partially be-
cause of this highly developed fertilizer technology and its availability
to manufacturers and the public, the United States is able to produce
nearly 18 percent of the world's cereals and 70 percent of the world's
grain exports.
Although the past accomplishments of the National Fertilizer De-

velopment Center have been many, much remains to be done. Of par-
ticular concern at this time is the development of technology to make
better use of phosphate reserves, and to make it practical to utilize
lower grade deposits. We are also beginning work on developing new
alternatives for the production of ammonia, the building block for all
nitrogen fertilizers, in light of our dwindling supplies of natural gas,
historically the prime feedstock for manufacturing ammonia. Addi-
tional effort will go into developing new technology for using wet-proc-
ess phosphoric acid more effectively in fertilizer production. Work
will also be accelerated on developing and introducing less energy-in-
tensive manufacturing processes.
I might add that TVA has recently developed a process for manu-

facturing ammonium phosphate fertilizer which we estimate could
save as much as 700,000 barrels of oil or about 4.5 billion cubic feet of
natural gas per year if adopted by the fertilizer industry nationwide.
Another energy-saving and pollution-reducing process developed
recently is specially well-suited for use in granulation plants that make
mixed fertilizer grades.

OTHER PROJECTS

As the subcommittee is aware, funding was added by the Congress
to our budget request for fiscal year 1976 and the transition quarter
for three significant projects. As we have not had the opportunity to
discuss these projects with you previously, I would like to do so now.
The first of these projects is located in the Lower Elk River valley

of middle Tennessee and north Alabama, where TVA and local officials
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have been working for some time on plans to demonstrate an alterna-
tive to the growing national problem of rural sprawl in strips along
country roads. By applying innovative concepts in regional planning,
the project will demonstrate how a planned community in a rural area
can meet the demand for services generated by increased population
growth while preserving much of the open space and forested land
usually associated with a rural setting.
The first of these planned communities—or rural villages as they

are called—will be located near the existing town of Elkmont in Lime-
stone County, Ala. With technical assistance from TVA, the Alabama
Elk River Development Agency will develop the project. The fiscal
year 1977 allowance will fully finance TVA's part of the program.
Proceeds from the sale of land and fees from utilities at Elkmont will
furnish the revenues needed to finance future villages at other locations.
I am also pleased to report that we are moving rapidly ahead toward

beginning construction late this summer on a flood protection project
for South Chickamauga Creek near Chattanooga. In March 1973, ex-
treme rainfall caused South Chickamauga Creek to reach record levels,
resulting in serious flood damages in this densely populated area. Had
TVA's flood protection plan for South Chickamauga Creek been com-
pleted in time for this flood, an estimated $10 million in flood damages
caused by the creek would have been averted. This project, which is a
cooperative effort between TVA and the city of Chattanooga, will
involve construction of a series of levees, internal drainage systems,
and channel widening and relocation.
Finally, TVA and four State governments recently announced that

work would begin this spring on a demonstration program to reclaim
abandoned "orphan" coal strip mines in portions of Kentucky, Ten-
nessee, Alabama, and Virginia. These are lands that were mined and
abandoned before effective reclamation laws were enacted, and this
program is the first multistate attempt at correcting this problem.
Mr. Chairman, we are grateful for the time and attention you have

given our opening statement. Now, with your permission, I will ask
Mr. Seeber to provide more detail on our budget request for fiscal 1977.
Mr. EVENS. Mr. Seeber, we have looked over your budget. You may

proceed.
Mr. SEEBER. Mr. Chairman, our appropriations request for fiscal

year 1977 is $121,185,00. We do not expect any unobligated balance
to carry over from 1976 or the transitional quarter.
The budget request includes $52 million in Water Resources De-

velopment capital outlays. The largest of those figures is for the Duck
River project, $17 million; for the Bear Creek, $16 million; for the
Tellico project, $9.7 million; for the South Chickamauga Creek proj-
ect, $3.7 million; for the Decatur Bridge, $2.5 million.
The budget provides $2.7 million for use in constructing the demon-

stration rural village near Elkmont, Ala. TVA's Land Between the
Lakes project would have a capital investment of $1.8 million to ex-
pand and improve recreation and conservation education facilities.
Also on the capital outlays side is $12.7 million for chemical facili-

ties for the National Fertilizer Development Center at Muscle Shoals,
Ala. On the operating side of the budget, the total expenses there is
$50 million. This includes $12.8 million for our operating the water
resources development program, $20.5 million for the fertilizer de-
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velopment program, $3 million for operation of Land Between the
Lakes, and $12.7 million for our general resources development pro-
gram, including agriculture, forestry, stripmine reclamation, tributary
area development, community improvement and human resources
development.
That is a summary.
Mr. Elam. Thank you, Mr. Seeber, and Mr. Chairman.
The appropriation for last year was $100,025,000. Next year you are

asking for $121,185,000, which is a $21,160,000 increase.
We have a breakdown of the various projects which Mr. Seeber has

just mentioned. I wanted to make three general observations without
going into a lot of detail.

FOREIGN PURCHASES

It has been called to my attention from some of my colleagues, and
I don't know how extensive it is, that TVA is presently purchasing
its generators or generating equipment abroad rather than from
domestic manufacturers. When you purchase abroad that contributes
to our balance-of-payments situation. To what extent are you purchas-
ing from domestic sources today?
Mr. WAGNER. Most are from domestic sources. The last purchase

was from a Swiss firm.
Mr. EVINS. The present policy is to purchase from domestic sup-

pliers wherever possible?
Mr. WAGNER. Yes, sir. We buy in accordance with the Buy American

Act and the Executive orders and policies issued under it. These pro-
vide specifics under which we compare bids from abroad, and domes-
tically. The great bulk of the purchase of our electrical equipment has
been in this country also.
Mr. EVINS. I haven't seen anything in your budget about that. It

was called to my attention by some of my colleagues.
Please elaborate for the record what TVA proposes to do about

escalating power rates. You said this is a national problem. TVA has
always prided itself in its great flexibility and its being able to oper-
ate on its own without interference from outside sources.
I think TVA can solve the problem if it will. We want you to sup-

ply for the record specifically what you propose to do about trying to
bring these rates down.
Mr. WAGNER. I Will be glad to do that.
[The information requested follows:]
TVA is committed to the production and transmission of electricity at the

lowest feasible cost consistent with reliable service and environmental quality.
We are continuously taking actions to reduce cost of operation at existing facil-
ities and to plan for meeting the region's future power requirements in the most
efficient manner available to us. Our continuing efforts range from actions that
may save several millions of dollars to those that may save only a few hundred.
For example, we have made some changes in the way work crews are made up
and how overtime is scheduled which has resulted in a reduction of maintenance
expenses by at least $1.5 million per year. We have been able to increase use of
automated control equipment. We have made numerous small changes to power-
plants which will simplify and speed up maintenance duties. All these actions
reduce costs and help hold down rates. In the immediate future the supply of
power from TVA's Browns Ferry nuclear plant will help stabilize TVA's costs
of generation. Following a rise in fuel costs from 5.92 mills per kilowatt-hour to
8.22 mills per kilowatt-hour in fiscal year 1976, fuel costs are estimated at only
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8.23 mills per kilowatt-hour in fiscal year 1977 reflecting the influence of this
plant's low fuel costs. In the longer range we expect that major cost and supply
benefits will result from increases in the mining of our own coal reserves and
from our efforts to locate and reserve nuclear raw materials. By mining our own
coal we can help offset sudden increases in the cost of coal such as the Nation
experienced last year. The same stabilizing influence will be brought to TVA's
nuclear fuel generation costs by TVA's nuclear fuel supply program.
Again, however, the problems of energy supply and cost are national in scope,

and only concerted national actions can provide total solutions.

COST INCREASES

Mr. Evirrs. What does TVA propose to do about the cost overruns
occurring in its nuclear powerplants?
However, I was pleased and gratified that one project shows no cost

overruns. In about five or six you had large cost overruns. How were
you able to be so successful in the one and not in the others?
You can supply the details of that answer for the record.

-[The information requested follows:]
At the time the Watts Bar nuclear plant project estimates were reviewed, it

was determined that no adjustment in the cost estimate for this plan was neces-
sary. However, the same factors which have affected other plant costs are at
work at Watts Bar and a later review of the cost estimate may show that an
increase in the estimate is necessary. The magnitude of any increase is not known
at this time.

Mr. EvErrs. Normandy Dam is completed but percentagewise how
far along is the Columbia Dam?
Mr. limimorrs. At the end of this fiscal year 1977 budget, about 50

percent complete.
BEAR CREEK PROJECT

Mr. Ey-1m. Tell us in a few words why the Bear Creek project has
increased $3 million. For the past 2 or 3 years you have been increasing
it over your previous estimates. It shows your estimates are not ac-
curate at the time.
Mr. WAGNER. The cost increase we have had, Mr. Chairman, has

been due to a number of things. One of them is poor foundation con-
ditions that we discovered during construction of Little Bear Dam.
We explore foundations ahead of time. We find cavities in between
drill holes that require taking care of and so there was an increase
in the cost of foundation at Little Bear Dam. This situation has re-
quired more excavation and fill than expected. Our concrete costs have
been higher than they should have been because we had bad weather
during the Little Bear construction program. There also have been
some increased design costs and archeological investigations for Upper
Bear Dam.
Mr. Evirrs. If you can hold down these escalating costs, you might

be able to hold down on your rates.
Mr. WAGNER. We are hoping to do that.

CHICKAMAUGA CREEK PROJECT

Mr. Evirrs. Last year the committee provided funds for initiation
of the Chickamauga Creek project. This year we note the cost goes up
substantially over previous estimates. What have you found out in the
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past year that caused prices to go up? How much are the local people
contributing toward the project?
Mr. WAGNER. The people locally, through the city, are contributing

about $4.5 million, which is about 28 percent of the total project cost.
The prices have gone up there, costs have gone up generally, because
the project has been delayed from when we initially planned to build
it. Inflation caused prices to rise.
Mr. Evngs. There is substantial local contributions?
Mr. WAGNER. About $4.5 million.
Mr. EviNs. Explain for the record what TVA is doing in providing

assistance to TVA communities in connection with the Tennessee-
Tombigbee project.

TOXBIGBEE AREA HELP

Mr. WAGNER. In general we are working with the communities in
their efforts to set aside and develop waterfront lands that might be
available for industrial use and to accommodate other changes which
the waterway will bring.
This work does not duplicate but builds on the planning activities

of the States and other agencies. It is the same as the assistance pro-
vided to States and communities in all of the Tennessee Valley region.
However, because of the major changes to be expected from the Ten-
nessee-Tombigbee project, there are more requests from that area.
We can give you something more on that for the record.
Mr. Evnvs. Very good. Supply some additional information for the

record.
[The information requested follows:]
At the request of the North Mississippi Industrial Development Association

and the Mississippi Research and Development Center, TVA has conducted a
study to identify areas along the Tennessee-Tombigbee Waterway and in nearby
communities which have the potential for industrial development.

Industrial opportunities were identified most strongly at four towns along
the waterway. As a result of the study, seven communities have asked for our
assistance in determining industrial development opportunities resulting from
the construction of the waterway. Studies are now underway for two of the
communities to jointly develop a port facility and related industrial park. Simi-
lar studies will soon be started for the other communities.

Mr. EviNs. Tell us what you are doing in connection with ERDA
regarding solar research.
Mr. WAGNER. We are cooperating with ERDA and the University

of Tennessee in building a solar home near Knoxville as an experimen-
tal demonstration.
Mr. EviNs. Is this all from appropriations from ERDA or is it all

from appropriations from TVA?
Mr. WAGNER. We are putting some TVA money in that.
Mr. EviNs. How much? You didn't supply that in your budget.
Mr. WAGNER. About $50,000 in that project to date, and we expect

to spend an additional $25,000 in fiscal 1977. You asked about our co-
operation with ERDA. We also are supporting research on solar
energy through our contributions to the Electric Power Research In-
stitute. Over the next four years EPRI will spend more than $15 mil-
lion on solar research and development.
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ORPIIAN MINE REPAIR

Mr. EviNs. Last year the committee provided substantial funding
for the initiation of stripmining reclamation projects by TVA. How
many acres are expected to be reclaimed in fiscal year 1977?
Mr. WAGNER. The total program is 87,000 acres, Mr. Chairman.
Mr. EviNs. 87,000 acres?
Mr. WAGNER. That is right. That would not all be in 1977. I don't

have the figure for 1977 specifically, but the program would involve
parts of the four participating states and includes between 35 and 40
counties in the Tennessee Valley region.
Mr. EviNs. How many reclamation projects are currently under-

way?
Mr. WAGNER. On this program we are just beginning.
Mr. EviNs. You are still planning?
Mr. WAGNER. The States are planning and getting set. We are or-

ganizing and are about ready to go.
Mr. EviNs. Nothing has been accomplished with current year funds

other than planning?
Mr. WAGNER. The appropriation was released to us in January of

this year.
Mr. EviNs. That is a very important program, stripmining and re-

clamation, and we encourage you to go forward with it.
How many years do you envision it will take?
Mr. WAGNER. We have planned a 5-year program. It would depend

on the way in which it is funded. I should say we are very grateful to
Congress and the administration for having made this program avail-
able. These are orphan lands. They have been an eyesore for a long
time. We have been interested in seeing them reclaimed on a rather
large-scale demonstration for some time. This would do it.
Mr. EviNs. Your justifications note that TVA "will work coopera-

tively with landowners, State and Federal resource and regulatory
agencies, coal surface mine operators, equipment manufacturers, and
others" in both development and application of this program. Explain
the cooperative efforts with State and Federal agencies.
Mr. WAGNER. The abandoned mine reclamation demonstration will

be conducted by the State reclamation agencies with technical super-
vision and oversight by TVA. In some demonstration programs, the
states are active participants. On reclamation projects involving active
stripping the States approve variances in their reclamation require-
ments for test and demonstration of advanced mining and reclamation
techniques.
The Departments of Agriculture and Interior assisted in the de-

velopment of the abandoned mine reclamation proposal. Various Fed-
eral agencies will provide advisory assistance to States in conduct of
the program. Reclamation of abandoned mines on Federal properties,
such as National Forests and Corps of Engineers projects, are fully co-
ordinated with the agency concerned. The Departments of Agriculture
and Interior and TVA have initiated a cooperative research project in
Breathitt County, Ky., to analyze the environmental effects and costs
involved in three methods of mining—present Kentucky law, back-to-
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contour, and modified back-to-contour. The Department of Agricul-
ture is assisting in the monitoring of hydrologic data on TVA's mul-
tiple seam back-to-contour mining demonstration in east Tennessee.
Mr. EviNs. Do the landowners and mine operators reimburse TVA

for reclamation demonstrations on their property?
Mr. WAGNER. Landowners and mine operators do not reimburse

TVA for reclamation demonstrations on their property. Our demon-
strations are primarily aimed at providing off-site benefits by con-
trolling siltation and acid drainage as well as improving the aesthetics.
Direct benefits to the landowners are nominal, at best. Moreover, in the
abandoned mine demonstration project, landowners must allow public
access for recreational use, agree not to remine the area for 5 years
after treatment, and protect the reclamation work for 10 years. Each
owner will be asked, but not required, to contribute equipment, labor,
or materials to the reclamation effort. Preliminary contacts indicate a
willingness on the part of many owners to contribute in some way to
the reclamation.
Mr. EVENS. What impact will these demonstrations have on the land

reclaimed?
Mr. WAGNER. The reclamation effort involves some grading by

earthmoving equipment, construction of silt traps or settling basins,
sowing grass, and tree and shrub planting. This is the minimum level
of work necessary to correct problems of surface water flow, erosion,
and acid water drainage to eliminate off-site damages. Elimination of
off-site damages is the chief purpose of the program.
Mr. EviNs. What is your total capability in fiscal year 1977?
Mr. WAGNER. About $5.5 million, Mr. Chairman.

PROGRESS ON HARTSVILLE

Mr. EVINS. What is the current status of the Hartsville nuclear
powerplant? What is holding up the project?
Mr. WAGNER. We are waiting for a limited work authorization from

NRC. We would hope that would be forthcoming pretty soon and
construction would begin.

TOWNLIFT

Mr. EVENS. You mentioned the Lower Elk community that we pro-
vided funds for. How many townlift projects has TVA completed?
How many are underway? How many do you envision?
Mr. WAGNER. We are working in 35 communities in the townlift

program, Mr. Chairman, and it is a little difficult to say how many
you do each year, because these towns in the townlift program will
adopt different programs. One may be for improvement in the appear-
ance of the downtown area; another one may be a program for im-
proving their water supply; or another one for the flow of traffic pat-
terns through the city. So each city may have a number of projects,
and I think normally we are completing about 55 to 60 projects a year
in these 35 communities.

POWER RATES

Mr. EviNs. TVA's electric power rates have escalated rapidly over
the past few years, particularly since 1967. The committee has noted
in some press reports that TVA rates have actually increased faster
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than those charged by private utilities, causing TVA to be in danger
of losing its low-cost power yardstick image. Beginning in 1967, how
many rate increases has TVA imposed on the people of the Tennessee
Valley region. and how much is the accumulated revenue from these
rate increases?
Mr. WAGNER. Increases in electric rates since 1967 have been brought

about primarily by increases in the price of fuels of all types. When
fuel prices rise the impact on production costs of all electric utilities
tends to be rather uniform. Such price increases of recent years have
contributed to about a 1 cent/kWh change in the price of electricity
sold by TVA, about the same as they have added to electric bills across
the country. However, since TVA's previous rates were very low, the
same 1 cent/kWh increase results in a much different percentage rate
of change for TVA than for the Nation. Since 1967 TVA's wholesale
rates have been modified 7 times including the adoption of the fuel ad-
justment provision in August 1974 and the Modification of that pro-
vision to include imported power in January 1975; 11 upward and 8
downward adjustments have occurred since August 1974 due to the
application of the fuel and purchased power adjustment provisions.
The accumulated revenues through June 30, 1976, are expected to be
about $3.2 billion. Of this amount $2.1 billion results from general rate
modifications and $1.1 billion results from the operation of fuel and
purchased power escalators.
Mr. EVINS. Why have TVA rates risen faster than those charged

by private utilities?
Mr. WAGNER. Since TVA rates were much lower to begin with,

naturally the rate of increase would be greater. Since 1967 all electric
rates have risen significantly, even so, the average TVA residential
rate today is less than the national average residential rate was in
1967. Both rates have increased in about the same amounts, TVA's
from 0.9 cent per kilowatt-hour in 1967 to 2.1 cents in 1975; the
national average from 2.2 cents to 3.2 cents.
Mr. EviNs. The TVA Annual Report for 1975 states that the pri-

mary cause of escalating power rates is the price of coal. What is your
current average cost of coal per ton and how has this changed over
the past year?
Mr. WAGNER. TVA's current average cost of coal burned is $18.63

per ton. This amounts to 215 percent of the $8.61 per ton average for
the 12 months ending June 1974, and is 149 percent of the $12.49 per
ton cost for January 1975.
Mr. Evixs. The committee last year urged you to investigate and

take appropriate action against coal companies that might be in viola-
tion of antitrust laws. What have you done in this regard?
Mr. WAGNER. Following the hearings last spring before the Public

Works Subcommittee of the House Appropriations Committee on
TVA's 1976 appropriations, TVA's former General Counsel, Robert
H. Marquis, together with his first assistant, Herbert S. Sanger Jr.,
our present General Counsel, met with officials of the Antitrust Divi-
sion of the Department of Justice and the Federal Trade Commission
to discuss the possibility of antitrust action related to increases in
prices TVA has had to pay for coal. We expressed particular con-
cern about the effects on coal purchasers of oil companies' acquisition
of coal companies. We restated TVA's view that a full investigation



246

should be conducted and offered our full cooperation in supplying
any information available to us which might be useful in connection
with such action. The officials concerned indicated interest but did
not commit their agencies to any particular course of action. We
understand that the Department of Justice has found no evidence of
a conspiracy to drive up coal prices although it is continuing to review
the coal industry.
I testified before the Senate Judiciary Committee's Subcommittee

on Antitrust and Monopoly on June 19, 1975, giving that subcommittee
the benefit of TVA's experience with coal prices and coal availability
before and after conglomerate ownership of our coal suppliers. I also
gave testimony to the Subcommittee on Energy of the Joint Economic
Committee on December 8, 1975. Members of the TVA staff also met
with the House Judiciary Committee at its request on June 18, 1975,
to discuss the coal industry and coal prices.

Beginning in October 1975, TVA staff assisted the FTC Bureau of
Competition during the FTC's consideration of the proposed merger
of Falcon Seaboard, Inc., and MAPCO, Inc., both major TVA coal
suppliers. This included assisting FTC's staff in preparing document
requests, supplying FTC with data concerning TVA's contracts with
these companies and concerning TVA's coal suppliers and coal com-
pany ownership generally. The MAPCO-Falcon merger could have
had a substantial, direct effect on TVA, as Falcon supplies us with
more than 9 percent of our coal receipts and MAPCO's Webster
County Coal Corp. supplies us with about 3.5 percent of our coal. The
MAPCO-Falcon merger was dropped by the companies before they
responded to the FTC request.
On March 1, 1976, TVA representatives testified at a nonpublic

proceeding before the Federal Trade Commission with respect to
Kennecott Copper Corp.'s compliance with the FTC order to divest
itself of Peabody. TVA made its files and top management available
to the FTC staff in this matter.
In the area of the application of the antitrust laws to the energy

companies, we recognize, as have others, including members of Con-
gress, that investigation and enforcement in such a complex field is
too large a task for any single, corporate agency such as TVA, which
itself has no investigatory, regulatory, or subpena powers. For exam-
ple, the Congressional Record for October 23, 1975, after referring
to several unsuccessful congressional bills to limit or prohibit oil firms
from investing in alternative energy sources and the length of time
involved in an FTC judicial effort, stated on page H10291 that "The
Congress must take action to put the cords binding the petroleum
companies together." Nevertheless, using the resources which we do
have we have taken several steps which will result in positive benefits
to TVA. Our General Counsel's staff has begun an independent effort
to determine the possibility of private antitrust causes of action in the
coal industry with emphasis on those aspects of industry operations
that have the greatest impact on TVA. This effort is in progress.
During the period since the 1975 appropriation hearings, TVA has

continued to aggressively enforce its coal contracts in other ways. For
example, during the last year, TVA suspended deliveries under 44 coal
contracts and terminated the contractors' right to make further
deliveries under eight contracts for violations of contract provisions.
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Such violation included failure to deliver coal, failure of the coal
delivered to meet quality requirements, failure to perform required
reclamation, and deliveries from unauthorized sources. In addition,
since December 1975, TVA has cooperated with the Department of
Justice and the FBI in an investigation of possible improper actions
by certain TVA coal suppliers. Results of this investigation were
recently presented to the Federal Grand Jury in Knoxville; the De-
partment of Justice is continuing to investigate this matter.
Mr. EviNs. TVA has imposed monthly fuel escalators on the already

overburdened power consumer of the Tennessee Valley region. Tell
the committee how often this escalator has increased in the past year.
Mr. WAGNER. During the past 12 months TVA's fuel adjustment

addendum increased 7 months and decreased 5 months.
Mr. EviNs. How long do you plan to maintain fuel escalators?
Mr. WAGNER. We believe that the escalation provision should remain

in effect until fuel prices stabilize to such an extent that we can pro-
ject future fuel costs with reasonable accuracy. The only alternative
to maintaining the escalation provision would be to raise our rates
sufficiently high to allow for considerable margin of error in esti-
mating future fuel costs. We do not believe that this alternative would
enable us to maintain our rates at the lowest feasible level.
Mr. EviNs. How significant an impact have the environmental con-

siderations had on your power rates?
Mr. WAGNER. Although significant amounts are being invested each

year in the construction of facilities to protect the quality of air and
water—for example, $180 million in fiscal year 1975—up to now, as a
result of the accounting for such expenditures, environmental costs
have had a relatively minor impact on TVA power rates. In looking
at the annual operating expenditures that are considered in reviewing
rates, we estimate that in fiscal year 1975, annual operations expendi-
tures for environmental control, including depreciation, interest, and
operating and maintenance expenses, amounted to some $43 million.
This was 3.6 percent of TVA's total expenses for the year.
.Clearly, the full impact of environmental expenditures on power

rates is still ahead of us. TVA's program to improve environmental
protection at our existing or planned steam generating plants was only
about 10 percent complete by the end of fiscal year 1975. By the time
the committed program is completed, we estimate TVA's total invest-
ment in air and water pollution control facilities will be about $1
billion. The program includes measures necessary to control fly ash
emissions to levels required by the Environmental Protection Agency
and the States, as well as to control sulfur dioxide emissions, chemical
effluents, and heated water discharges from all our plants to the ex-
tent needed to adequately protect the environment. Of course, the
costs associated with the uncompleted portion of this program will not
be reflected in our operating costs nor in our charges for power until
they have been completed and placed in service.
However, our main concern about costs of compliance with environ-

mental requirements is that certain requirements now being proposed,
in addition to those I just mentioned could increase these annual costs
many times, without corresponding environmental benefits.
Mr. EviNs. Do you believe that any current environmental require-

ments are unnecessary?
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Mr. WAGNER. There are several current environmental requirements
which we believe are unnecessary and in addition there are proposals
before Congress at this time which would, if enacted, add to the list.
In the area of water pollution control, TVA feels cooling towers have

been required where they are not necessary to protect the acquatic
biota. Facilities TVA is being required to install for chemical effluent
control at steam electric generating plants will result in minimal en-
vironmental benefit, considering the substantial costs involved.
In the area of air pollution control, the major requirement which

we believe to be unnecessary is the one which would require existing
coal-fired powerplants to use constant emission reduction measures,
such as scrubbers, when less expensive methods would protect the pub-
lic health and welfare.
The Clean Air Act Amendments of 1970 require that sulfur dioxide

emissions must be controlled to the extent necessary to protect the
public health and welfare from adverse effects of sulfur dioxide. There
is no quarrel, of course, with this requirement. The problem is that
in implementing this requirement, we believe the Environmental Pro-
tection Agency has chosen to unnecessarily restrict the alternatives
available to meet the requirement. In TVA's case, the most economical,
reliable, and effective way to meet the requirement at most plants is
through the construction of tall stacks and the installation of inter-
mittent emission control systems. This method of SO2 control can fully
protect public health and welfare from all known adverse effects for
about one-tenth the cost of constant control methods such as scrub-
bers, low-sulfur coal, and massive coal washing required by EPA.
It has been TVA's contention that EPA has illegally restricted the

use of TVA's alternate control methods. The issue is now before the
U.S. Supreme Court in a case filed by TVA. Proposals are now being
considered by Congress to enact into law an amendment to the Act
which would prohibit these methods of SO2 control. If these proposals
are adopted the annual cost of operating our coal-fired plants will be
increased by some 8300 million per year.
Mr. EviNs. How would your rates have been affected if you could

have eliminated some unnecessary environmental requirements?
Mr. WAGNER. As I have indicated, we do not believe that the cooling

towers at Browns Ferry and Sequoyah nuclear plants or the expendi-
tures for chemical effluent control are necessary to protect the environ-
inent. However, we have committed $100 million to the construction
of cooling towers at Browns Ferry and Sequoyah and $75 million to
chemical effluent control at existing coal-fired plants. Annual operating
expenses are estimated at $14 million and $12 million respectively. If
the more stringent SO2 emission standards and thermal water quality
standards which are now being advocated are required, the annual costs
would be increased from the level of $26 million to over $350 million,
including some $300 million for meeting SO2 standards at existing
coal-fired plants. Power rates will have to be increased to produce $26
million per year to cover these unnecessary expenses already committed
and increased to produce over $350 million if the additional unneces-
sary investments are required.
Mr. EviNs. What impact have these huge increases in operating ex-

penses had on consumer power rates?
Mr. WAGNER. The increase in operating expenses from 1975 to 1976

will require an increase in the average revenue from consumers of
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0.293 cent per kilowatt-hour, or 27 percent. Projected operating ex-
penses for 1977 will result in a decrease of 0.045 cent per kilowatt-
hour, or 3 percent, as a result of increased sales.
Mr. EviNs. The Congress has increased TVA's debt ceiling from $5

billion to $15 billion. Tell the committee why this massive increase in
borrowing authority was needed.
Mr. WAGNER. TVA's total of bonds and notes outstanding under

this borrowing authority exceed $4 billion and commitments for
equipment on order but not yet delivered would have totally exhausted
the remainder of the $5 billion borrowing authority. The additional
borrowing authority was needed to provide us with the capability to
finance necessary power generating facilities to meet the increasing
power needs of the area for which TVA is required to provide an
ample supply of electric power.
Mr. EviNs. Your budget justifications show that you plan to borrow

$1 billion in fiscal year 1977. Explain why this is needed.
Mr. WAGNER. The $1 billion of borrowing for fiscal year 1977 is re-

quired to provide the major portion of capital expenditures for power
facilities, or that portion not provided for from current earnings.
These capital expenditures are necessary to continue in that year the
construction program which will meet the power needs of the TVA
region.
Mr. Evirrs. It is shown in your justifications that your interest

charges have risen from $228,976,000 in fiscal year 1975 to $307,900,-
000 in fiscal year 1976 and on to $417,900,000 in fiscal year 1977. How
have these increases in interest charges affected consumer power rates?
Mr. WAGNER. TVA charges interest to construction on the funds

used for capital purposes prior to the time these projects are com-
pleted and placed in service. I would like to supply a tabulation which
shows total interest charges, the amount of this interest charged to
construction, and the remaining amount of interest charged to
operations.
[The information follows:]

[In millions of dollars; fiscal years]

1975 1976 1977

Total interest charges $229.0 $307.9 $417.9
Interest charged to construction —117.4 —135.0 —186.9

Interest charged to operations 111.6 172.9 231. 0

The $61.3 million increase in interest charged to operations from 1975 to 1976
will require an increase in total revenue of 0.05 cent per kilowatt-hour, or 4
percent. The additional $58.1 million in 1977 will require 0.025 cent per kilowatt-
hour increase, or 2 percent.

GENERATING CAPACITY ADDITIONS

Mr. EviNs. Your budget justifications state that your system loads
are expected to increase from 18,633 megawatts in January 1975 to
about 31,250 megawatts by the winter of 1981-82 and to further in-
crease to about 40,550 megawatts by the winter of 1986-87. Tell the
committee how these load estimates are determined.
Mr. WAGNER. Forecasting total area requirements for the next 10

years is a process consisting of a series of major steps beginning with
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the collection of data on past loads and the economic and population
factors affecting demand for electricity. National and regional eco-
nomic forecasts are utilized to provide a set of economic forecast as-
sumptions. Loads are grouped for analysis by broad classes of con-
sumers. Business and industrial consumers are further divided by size
of demand. There are about 180 business and industry loads with de-
mands of 5,000 kilowatts or more. Forecasts of these loads are based
on contract demands, historical loads, stated plans of the firms, and
the expected future markets for products. Forecasts are also prepared
for loads under 5,000 kilowatts utilizing various statistical methods in-
cluding time series analysis and extrapolation techniques. Econo-
metric and appliance saturation techniques are also used. The large
Federal and industrial directly served loads are studied and forecast
on an individual basis. The results of these forecasts taken together
produce the forecast for the total TVA power system.
Mr. EviNs. Your budget justifications show that your operating

margin amounted to $31,988,000 in fiscal year 1975, took an incredible
jump in fiscal year 1976 to $139,592,000 and takes another leap in fiscal
year 1977 to $179,269,000. Tell the committee why such massive in-
creases are needed in the operating margin.
Mr. WAGNER. The operating margin for 1975 amounted to only 2.8

percent over costs of $1,144 million. After required accounting adjust-
ments to cover interest charged to capital, there was $5 million avail-
able to meet system capital requirements of $870 million. The
remainder was provided from borrowings. On this basis, each of the
years 1976 and 1977 will produce $109 million, only 10 percent of the
$1,100 million necessary for system expansion. We anticipate borrow-
ing $1 billion in each of those years.
Mr. EVINS. How does TVA's operating margin compare to those

of private utilities?
Mr. WAGNER. Investor-owned utilities do not report an amount

called operating margin. Operating margin is used by TVA to mean
earnings remaining after the payment of the return on the appropna-
tion investment. A comparable figure reported by private utilities is
their net income. According to Moody's Public Utility Manual 1974,
net income of all privately owned class A and B electric utilities
averaged 15.3 percent of operating revenues for the 15-year period
ending December 31, 1972. TVA's operating margin for fiscal year
1975 and projections for fiscal years 1976 and 1977 amount to 2.7 per-
cent, 8.2 percent, and 9.2 percent, respectively, of operating revenues.
. Mr. EviNs. How have these massive increases in the operating mar-
gin affected consumer power rates?
Mr. WAGNER. The increase in TVA's operating margin from $32

million in fiscal year 1975 to the projected S139.6 million in fiscal year
1976 will add about $1 per 1,000 kWh of residential usage. The total
bill this month for a thousand kWh will be about $24. The projected
increase of $40 million between fiscal year 1976 and fiscal year 1977
amounts to about another 15 cents to this bill.
Mr. EviNs. Your operating expenses have risen from $961,138,000

in fiscal year 1975 to $1,333,781,000 in fiscal year 1976, and then to
$1,482,567,000 in fiscal year 1977. Why are your operating expenses
increasing at such a rapid rate?
Mr. WAGNER. The increases in TVA's operating expenses have been

primarily attributable to rapidly escalating coal costs during the last
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few years. Approximately 70 percent of the power supplied by TVA
is generated by coal-fired generating plants which now consume about
35 million to 40 million tons of coal per year. Thus a $1. increase per
ton increases TVA's annual operating costs by $35 million to $40
million. The average cost of coal burned in TVA steam plants in-
creased from $8.61 per ton in fiscal year 1974 to $12.99 in fiscal year
1975. The average cost per ton for the first 7 months of fiscal year
1976—that is, through the end of January 1976—was $17.96, and the
average for the month of January itself was $18.62. Even assuming
the market price of coal remains at the current level, TVA's cost of
coal burned will continue to increase as older contracts for lower
priced coal expire, and as prices under existing contracts escalate or
become subject to renegotiation. If system coal consumption in the
current fiscal year reaches the estimated amount, the total cost of
coal burned in fiscal year 1976 will be about $690 million, an increase
of more than $250 million over fiscal year 1975. Thus it is evident that
higher coal costs are the major reason for the increased operating ex-
penses. Operating costs have also been affected to a somewhat less
degree by other factors such as purchased power costs which were
necessitated in part by the Browns Ferry outage and by increases in
other areas such as labor and maintenance costs.
Mr. EVINS. Based on these load projections and your anticipated

construction costs and interest charges on new generating capacity,
how high do you expect consumer power rates to rise by the winter
of 1986-87?
Mr. WAGNER. Power rates will be determined by a great variety of

factors. Based on current estimates the rate increases over the next
10 years may be much smaller than those of the past 10 years, provid-
ing coal costs do not increase at unreasonable rates. Throughout the
next 10 years the rising capital costs of new facilities added to the
system will cause both interest charges and depreciation to rise. The
increase in capital costs will be somewhat offset by the increasing pro-
portion of nuclear generation which would cause system fuel costs to
rise more slowly or to stabilize.

POWER SUPPLY AND USE

CUMBERLAND STEAM PLANT

Mr. EVINS. Give the committee a current status report on construc-
tion of the Cumberland steamplant—units 1 and 2.
Mr. WAGNER. Onsite construction on the Cumberland plant began in

iMarch 1968. The two generating units were placed n commercial
operation in March 1973 and November 1973, respectively. The work
currently underway consists primarily of boiler modifications re-
quired to reduce operational costs and is scheduled for completion by
June 1976.
Mr. Elam. Why has the estimated cost of these units increased by

$2 million?
Mr. WAGNER. The $2 million increase results primarily from a design

decision to install longer wearing cast basalt-lined coal piping in the
pulverizer system and from higher than expected payments to the
Bureau of Employees' Compensation.



252

BROWNS FERRY NUCLEAR PLANT

Mr. EviNs. Give the committee a report on your current assessment
of the significance of a fire at the Browns Ferry plant on March 22,
1975, particularly in regards to safety.
Mr. WAGNER. The fire at Browns Ferry has a great significance to

safety for it illustrates that the defense-in-depth philosophy that
underlies the design, construction, and operation of nuclear plants
does, in fact, work. This philosophy provides echelons of safety fea-
tures—quality in equipment, design, and construction, redundant
safety features, and multiple barriers. Defense-in-depth does not
depend on perfection in any single system or component, but results
in an overall high degree of safety. Thus the philosophy assumes that
there will be accidents.
As a result of the fire, some safety-related equipment did not func-

tion due to damage to electric power and control systems. However,
alternate methods of control were always available for cooling the re-
actor after shutdown, and the nuclear fuel remained covered with
water at all times. However, the outcome of the incident with regard
to the protection of the public health and safety was successful. The
reactors were shut down and cooled down successfully, no one on the
site was seriously injured, and no radioactivity above normal operat-
ing limits was released. Thus there was no radiological impact on the
public, and the defense-in-depth philosophy protected the public.
Mr. EviNs. Have you made any procedural or design modifications

at the plant to improve safety as a result of the fire?
Mr. WAGNER. The Browns Ferry application was originally filed

on July 7, 1966, and the construction permits for units 1 and 2 were
issued on May 10, 1967, and for unit 3 on July 31, 1968. The design by
TVA and review by AEC were governed by the state-of-the-art at that
time. The operating license review in 1970-72 used the technology
of that period. As a result of the fire and subsequent analyses,
advances in technology since the original licensing in regard to fire
protection are being incorporated into the plant.
Fire stop penetrations, where the fire originated, are being com-

pletely redesigned. Old sealant materials have been removed and are
being replaced with recently developed, more fire-resistant materials.
Administrative procedures have been developed to strictly control

any combustible materials that are required to be introduced into the
plant in the course of its routine operation or maintenance and thereby
limit to an extremely low level the probability of a fire. The organiza-
tion and training of the plant fire brigade has been reviewed and aug-
mented where necessary to increase the efficiency of the plant operators
in fighting any fire that might occur.
Design changes have been made in two general areas; namely, elec-

trical systems and fire protection systems. Vital cables and conduits
were rerouted and all exposed electrical cables in safety related areas
of the plant were coated with a fire retardant material. These actions
were taken in an effort to further reduce the effects of a fire on vital
electrical equipment and systems. Additional fire detection and extin-
guishing equipment has been provided to increase the plant capability
to quickly bring under control and put out any fire which might occur.
Mr. EviNs. How costly was the fire?
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Mr. WAGNER. The estimated direct construction cost for recovery
from the fire is approximately $7,700,000 and the net cost of replace-
ment energy obtained from other sources is $120 million, making the
total about $128 million.
Mr. EviNs. How much purchased power did TVA require as a result

of the fire, and how did this affect consumer power rates?
Mr. WAGNER. Through December 1975, the estimated amount of

power purchased to replace the loss of Browns Ferry generation has
been $111 million. In addition and to the extent possible, some of the
loss was made up through TVA coal-fired generation. The estimated
rate effects of the higher costs of purchased power and TVA coal-
fired generation over the costs of nuclear generation have amounted to
an increase of about $1 for each 1,000 kilowatt-hour of residential
usage per month.
Mr. EviNs. The General Electric Co. is providing the fuel and other

major components for the Browns Ferry plant. The committee in re-
cent press reports has noted that three engineers quit their jobs at
General Electric over concern for nuclear plant safety. One of these
engineers, it is understood, worked on the Browns Ferry plant. Com-
ment on this situation.
Mr. WAGNER. It is clear from the interview which Chairman Anders

of the NRC had with the three former GE employees that their con-
cerns were not directed specifically at Browns Ferry. Mr. Anders re-
ported that, and I quote, 'Their major concern appeared to be philo-
sophical in nature over the long-term use of nuclear power. They raised
several general safety issues, all of which are under active considera-
tion by the NRC staff. They said they had no additional detailed facts
or data that in their view required immediate regulatory action."
Continuing, Mr. Anders said, "Thus, the NRC finds no basis for tak-
ing immediate action as a result of the discussions today."

It is equally clear that the testimony offered by the three before the
Joint Committee on Atomic Energy on February 18, 1976, was not
directed to the Browns Ferry plant.
TVA believes that its own review, that of the NRC, and the inde-

pendent review by the Advisory Committee on Reactor Safeguards are
fully adequate to insure that the public health and safety is adequately
protected in the modifications and operation of the Browns Ferry
plant.
Mr. EviNs. Give the committee a current status report on construc-

tion of the plant.
Mr. WAGNER. Units 1 and 2 were declared in commercial operation

in August 1974, and March 1975, respectively. In March 1975, a fire
occurred which damaged some electrical cables and equipment and
required shutdown of the two units. Following repair and modifica-
tions of the affected systems, we expect units 1 and 2 to be returned to
service this spring. Unit 3 is currently undergoing preoperational
testing, and our schedule calls for commercial operation in. June 1976.
Efforts to restore units 1 and 2 may result in some delay in operation.
Mr. EviNs. Explain the cost overrun of $20 million, which pushes the

estimated total cost of the plant up to $835 million.
Mr. WAGNER. The estimated cost increased $9,800,000 for an addi-

tional 1,100,000 craft labor man-hours and $1,800,000 for additional
equipment required to meet continuing changes in NRC safeguard and

68-016 0 - 76 - 17



254

quality assurance requirements. Interest during construction increased
$14,500,000 due to schedule delays and higher project expenditures,
•and contingency and miscellaneous adjustments decreased $6,100,000.

SEQUOYAII NUCLEAR PLANT

Mr. EVINS. Give the committee a report on the current status of
construction of the Sequoyah Nuclear Plant.
Mr. WAGNER. The project design is well advanced and construction

is about 70 percent complete overall. Turbogenerator erection is about
88 percent complete for unit 1 and 69 percent complete for unit 2. In-
stallation of the nuclear steam supply system is about 68 percent com-
plete for unit 1 and 32 percent for unit 2. Overall concreting is about
90 percent complete. Work is underway on the cooling towers, emer-
gency raw cooling water pumping station, and installation of various
piping systems, conduit, and cable. The commercial operation of the
two units is scheduled for September 1977 and May 1978, and the
project is scheduled for completion in, May 1979.
Mr. EviNs. Commercial operation of the plant has slipped by 8

months because, according to your justifications, equipment and ma-
terials have been delivered late by the manufacturer.

Tell the committee what action you have taken to assure proper and
timely delivery of the equipment and materials in the future.
Mr. WAGNER. We are implementing an integrated system to schedule

the design, procurement, and construction activities required for our
projects. This system will better identify the leadtime requirements for
various items of equipment, which should relieve the problems of late
deliveries. This system will benefit later plants to a much larger extent
than Sequoyah.
Mr. EVINS. Your budget justifications show a cost overrun on the

Sequoyah plant to be $80 million. on the estimated cost report to the
committee last year. Explain this massive cost overrun.
Mr. WAGNER. The estimate increase of $80 million results from

major scope additions, design revisions, construction schedule delays,
and other factors. The major scope additions consist of a deep water
intake for the emergency raw cooling water system required by revised
NRC regulations and a full-flow demineralizer building and equipment
necessary because of revised design criteria. Of the total increase, $40
million is attributable to interest during construction arising from the
8-month delay in operation of the units and higher project expendi-
tures. The balance of the increase provides for additonal craft labor,
materials and equipment, and general costs associated with the scope
additions, design revisions, and schedule stretchout.

RACCOON MOUNTAIN PUMPED-STORAGE PROJECT

Mr. EviNs. Give the committee a report on the current status of con-
struction of the Raccoon Mountain pumped-storage project.
Mr. WAGNER. The design of the project is about 95-percent complete

and construction is almost 80-percent complete. The powerhouse
chamber construction is about 75-percent complete, the dam is 98-
percent complete, and construction of the transmission plant is well
advanced. On the lower level, work is underway on the powerplant
chamber, discharge structure, main access tunnel, and service equip-
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ment building. On the upper level, work is continuing on the earth and
rock fill dam, visitors' building, control building, and the 500-kilovolt
switchyard. Commercial operation of the four units is scheduled for
February 1978, April 1978, June 1978, and August 1978, respectively,
and the project is scheduled for completion in May 1979.
Mr. EVINS. It is stated in your justifications that completion of the

plant has been delayed by 26 months. Explain this slippage in com-
pletion of construction.
Mr. WAGNER. The schedule slippage results from deficiencies in the

spiral scroll case assemblies which contain the water that surrounds
the pump-turbine units. The 26-month delay reflects the time required
to redesign and remanufacture this equipment.
Mr. EVINS. Explain the massive cost overrun of $60 million for the

Raccoon Mountain plant.
Mr. WAGNER. The stay rings supplied by the vendor failed during;

test procedures. This failure and subsequent redesign and remanu-
facture resulted in a 26-month delay in the project schedule and an
additional cost, of approximately $47 million. The rest of the increase
is due to additional material requirements in the construction of the
dam and higher equipment usage rates encountered in the construction
of the plant.

wAyrs BAR NUCLEAR PLANT

Mr. EviNs. Give the committee a report on the status of construction
of the Watts Bar nuclear plant.
Mr. WAGNER. The project design is well advanced and construction

is about 35-percent complete overall. Powerhouse concreting is well
advanced, and the turbine building structural steel erection has
reached 96 percent of completion. Installation of equipment has begun.
The cooling tower contractor has virtually completed the first tower
and is continuing internal work for the second. Construction of cooling
water facilities and condenser erection is underway. The steel contain-
ment contractor has completed installation of the bottom liner plate
for the unit 2 reactor containment vessel and is continuing installation
of the bottom liner plate for unit 1. Commercial operation of the two
generating units is scheduled for November 1978, and August 1979,
respectively, and the project is scheduled for completion in June 1980.

BELLEFONTE NUCLEAR PLANT

Mr. Ey'Ns. What is the current status of construction of the Belle-
fonte plant?
Mr. WAGNER. Major equipment for the plant has been ordered. The

project design and construction are about 47-percent and 10-percent
complete, respectively. Powerhouse concreting has advanced to 21-
percent completion and installation of unit 1 reactor containment
vessel bottom liner plate has begun. Excavation for pumping stations
is underway. The unit 1 reactor pressure vessel and steam generators
have been received. The two generating units are scheduled for com-
mercial operation in June 1980 and March 1981. The project is
scheduled for completion in March 1982.
Mr. EvusTs. Explain the 6-month delay in completion of the plant.
Mr. WAGNER. The development of a detailed integrated schedule for

design, procurement, and construction of the plant showed that the
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construction manpower in critical crafts would peak at unacceptable
levels. It would not be possible to employ so large a work force, and
work areas are limited and would not permit the required force to work
efficiently. The only practical alternative was to level the manpower
requirements through lengthening of the schedule by 6 months.

HARTSVILLE NUCLEAR PLANT

Mr. EVINS. State and local officials have expressed concern over
possible adverse socio-economic impacts that construction of such a,
massive plant might have on the local area. Give the committee a re-
port on how TVA plans to lessen these possible adverse effects on the
Hartsville area.
Mr. WAGNER. When TVA filed the application for the Hartsville

project with the AEC, two local officials and the State of Tennessee
petitioned to intervene in the proceeding on socioeconomic matters.
After various meetings with TVA in which TVA's impact mitigation
plans were reviewed, both the State and local officials withdrew from
the proceeding, since their concerns had been satisfied.
A significant element in resolving these concerns is the involvement

by local officials in the determination of the existence of various im-
pacts and in the decisionmaking that will provide appropriate mitiga-
tion of impacts. A local committee of governments, the Hartsville
Project Coordination Committee, has bee-en established to monitor the
continuing and changing impacts on local governments. TVA has
provided funding to enable the committee to hire a professional staff.
This provides an essential mechanism for communication with the
local communities in order to assess the success of the various mitiga-
tion programs and obtain recommendations for future activities.
An agreement among TVA, the Tennessee Department of Educa-

tion, and the seven local school districts provides for mitigation of im-
pacts on education in the area. In addition to education, mitigation
activities will be provided in the areas of housing, resident training
and recruitment, education, water and sewer facilities, local govern-
ment budgets, health and medical services, employee transportation,
planning and coordination, and monitoring. Mitigation in these areas
by TVA may take the form of direct monetary payments, supplying
equipment, or providing technical assistance, or a combination of these.
Mr. EviNs. Your budget justifications state that the cost estimate of

the Hartsville plant "has not been revised pending establishment of a
firmer schedule and further appraisal of future price escalation and
interest rate assumptions."
Does this statement indicate you expect the estimated cost to in-

crease, and if so, how much?
Mr. WAGNER. The cost estimate presented to the Congress is based

on the schedule presented in the budget program for 1976. The
schedule has been tentatively deferred 1 year. It is anticipated that
additional costs will be incurred as a result of the delay and continuing
price escalation, but the amount of any increase has not been
determined.

OTHER CAPITAL OUTLAY

Mr. Evixs. Give the committee a report on your plans for the
Phipps Bend Nuclear Plant.
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Mr. WAGNER. Our plans for the Phipps Bend site are to construct
two nuclear-fueled generating units with a rating of approximately
2,574,000 kilowatts. The units will be similar to the units being
planned for the Hartsville site. The units are of the boiling water
type and would include a closed condenser cooling water system. En-
vironmental and licensing studies are currently underway, and the
outlook is that construction could begin in March 1977. Our antici-
pated commercial operation dates are March 1983 and March 1984.
Mr. EVINS. Report on the status of the Yellow Creek Nuclear Plant.
Mr. WAGNER. The Yellow Creek site is being considered for con-

struction of two nuclear-fueled generating units with a rating of
approximately 2,814,000 kilowatts. The units would be of the pres-
surized water type and would incorporate a closed condenser cooling
water system. Environmental and licensing procedures are underway,
and our current schedule calls for onsite, construction to begin in
June 1977. Our anticipated commercial operation dates are June 1983
and June 1984.
Mr. EVINS. How many additional nuclear plants do you expect to

build and at what cost?
Mr. WAGNER. Projections of load growth into the late 1980's is

approximately 1,500 megawatts per year. This load growth will re-
quire the addition of generating capacity of some type in the future.
TVA has not made a determination at this time as to when this
capacity should be added or what type of generation would be chosen.
At the point when a decision is made we will compare coal versus
nuclear generation and decide which is the better alternative.
Mr. Evixs. Has TVA encountered problems in purchasing nuclear

fuel reserves and, if so, what action have you taken to secure adequate
supplies?
Mr. WAGNER. TVA has experienced problems in nuclear fuel pro-

curement in the entire fuel cycle except for conversion. Recognizing
the difficulty in procuring TVA's total uranium requirements from
uranium producers, TVA entered into a program of acquiring
uranium reserves and of actively exploring for uranium in the United
States as an additional means of supply. When we met with the sub-
committee last year, we had estimated reserves in the ground of
approximately 15 million pounds of uranium. During the year we have
increased these reserves by about 3 million pounds to 18 million. These
increases have resulted from our exploration program. We have not
purchased any proven reserves in the ground during the past 11/2 years
since it has not been possible in the current market to acquire such
reserves at reasonable costs. During this period the market price of
uranium concentrates has increased severalfold and this has affected
the cost of uranium reserves in the ground. The primary reason is the
desire of an owner to sell the finished product to capture the full
profit and not dispose of his basic raw material. There is some uncer-
tainty as to what our uranium requirements will be for the next
several years because of the Westinghouse Corp.'s announced intent
not to deliver uranium concentrates for four TVA nuclear units in
accordance with nuclear fuel supply contracts. Westinghouse had con-
tracted to supply about 3.5 million pounds to TVA under these con-
tracts but now proposes to deliver only 0.56 million pounds. TVA,
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along with the other power suppliers, has filed a lawsuit to require
Westinghouse to fulfill these contractual obligations.
Mr. Evils's. Do you plan to build additional steam generating

plants?
Mr. WAGNER. TVA studies on a continuing basis the relative benefits

of the various generating plant alternatives available to meet future
loads. We have recently initiated an in-depth examination of fossil
generation for possible installation as a capacity addition to the power
system. While it is premature to speculate on the outcome of our cur-
rent studies, coal-fired generation has been and continues to be a viable
alternative to nuclear plants in meeting the region's future power
needs unless this type of generation is made infeasible by environ-
mental requirements.

WATER RESOURCES DEVELOPMENT

DUCK RIVER PROJECT

Mr. Evirrs. Closure of Normandy Dam has been accomplished with
completion of construction scheduled for September 1976. No further
appropriations are being requested for the Normandy project in fiscal
year 1977. Give the committee a full report on the current status of the
Normandy project.
Mr. WAGNER. Construction of the project is well advanced and the

dam was closed on January 5, 1976. Reservoir filling is underway and
is expected to reach its normal seasonal level in the spring of this year.
All remaining items including highway and bridge work, general yard
landscaping and grading, earth dam seeding and sodding, erection of
the maintenance building, and final cleanup are scheduled to be com-
pleted by September 1976.
Mr. EviNs. What are the plans of TVA and other agencies for

development of recreational and other service resources in the Nor-
mandy project area?
Mr. WAGNER. TVA has constructed five public access points at vari-

ous locations on Normandy reservoir. Timber was left in selected
areas of the lake for the purpose of improving fishing. TVA is work-
ing with local governments to encourage development of city and
county recreation areas, and TVA is working with the Upper Duck
River Development Association and Agency to secure the development
of needed commercial recreation facilities. Concept plans for specific
recreation site have been prepared by TVA.
TVA has made sites available to the city of Tullahoma for a new

water treatment plan and intake on Normandy Reservoir. The intake
is presently under construction and nearing completion. The city of
Manchester is currently considering the development of major new
water system elements, probably utilizing Normandy Reservoir as a
source.
Mr. Evils's. Give the committee a status report on the construction

of Columbia Dam for which you are requesting $17 million in fiscal
year 1977.
Mr. WAGNER. Design of the project is about 30 percent. complete,

land acquisition is 13 percent complete, and construction is about 5
percent complete. Construction activities have been at a .low level due
to limited funding until recently. Acceleration of work is now under-
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way. The diversion of the Duck River was accomplished on Febru-
ary 5, 1976, and excavation for the concrete dam and spillway blocks
has begun. Concrete placement is scheduled to begin in August 1976.
Foundation preparation and grouting operations are in progress for
the earth fill dam. The dam closure is scheduled in January 1980 and
project completion in June 1980.
Mr. Evixs. Your budget justifications state that "construction will

continue at a low level at Columbia until early in calendar year 1976."
Keeping in mind that we are in a period of high unemployment, how
can construction of the Columbia Dam be accelerated to provide more
employment?
Mr. WAGNER. Acceleration of construction activities has already

begun as a result of additional fiscal year 1976 funding provided in
the appropriation signed by the President on December 26, 1975. By
June of this year, employment will approach 200, compared to 26 last
summer. Employment is expected to reach about 340 by the end of
fiscal year 1977.
Mr. EviNs. What are your total capabilities for the Duck River

project in fiscal year 1977?
Mr. WAGNER. The $17 million request for construction of the Colum-

bia Dam represents our total capability for this project for fiscal year
1977.

BEAR CREEK PROJECT

Mr. Elam. Give the committee a report on the current status of
the Bear Creek project.
Mr. WAGNER. The Bear Creek project consists of four multipurpose

dams and a floodway channel improvement. Construction of the Bear
Creek Dam and Reservoir was started in May 1967 and the dam was
closed in March 1969. The floodway construction started in June 1970
and was completed in October 1973. Little Bear Dam and Reservoir
was started in January 1973, the dam was closed in October 1975, and
final cleanup work will be completed in fiscal year 1976. Upper Bear
Dam and Reservoir was started in May 1975 and closure of this dam
is scheduled in January 1978. We also anticipate the start of the last
unit of the project, Cedar Creek Dam and Reservoir, in April 1976
and dam closure in January 1978.
Mr. Elam. Explain in detail the design modifications and archeo-

logical investigations for Upper Bear Dam.
Mr. WAGNER. Design modifications to the project included the

flattening of the slope of the earth fill dam to achieve acceptable
stability and the addition of a protective spillway retaining wall.
The archeological surveys for the dam and reservoir area are now

complete. Two sites which were identified as archeologically signifi-
cant are scheduled for additional testing and excavation this summer.
Laboratory analysis and reports preparation is being conducted on
all material recovered.
Mr. Evils's. Are you experiencing any legal problems or environ-

mental challenges in connection with the Bear Creek project?
Mr. WAGNER. We have not experienced environmental challenges or

other organized opposition to the Bear Creek project.
Mr. EviNs What are your total capabilities for the Bear Creek

project in fiscal year 1977?
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Mr. WAGNER. Our total capability for the Bear Creek project for
fiscal year 1977 is estimated at $16,049,000, the same amount as the
budget request.

TELLICO DAM

Mr. EVINS. Give the committee a report on the current status of
the Tellico Dam project.
Mr. WAGNER. The overall project is about 80 percent complete.

Work is continuing on construction of the main earth fill dam in the
east channel area where the river flow was diverted on August 17, 1975.
Rock excavation for the canal and construction of the canal bridge
have begun. Construction of saddle dams is well advanced. Reservoir
clearing operations are underway and work is continuing on the re-
location of highways, bridges, and utilities. The dam is scheduled for
closure in January 1977 and the project is scheduled for completion
in December 1977.
Mr. EviNs. Your level of funding for Tellico was $23.6 million in

fiscal year 1976 and your fiscal year 1977 budget request is $9.7
million—a decrease of $13.9 million. Is this your capability for fiscal
year 1977?
Mr. WAGNER. Our capability for fiscal year 1977 is $9.7 million,

the same as the budget request.
Mr. EviNs. Explain the environmental problem with the snail

darter. Give the committee a report on any litigation pending in
connection with the Tellico project.
Mr. WAGNER. There have been problems, Mr. Chairman, and I

would like to submit a detailed response for the record.
[The information follows:]

STATEMENT ON LITIGATION ON TELLICO PROJECT

Last year at the appropriation hearings we informed both the House and
Senate committees that opponents of the Tellico project were again planning
to commence litigation, under the Endangered Species Act, to halt the project
on the ground that its completion would destroy the snail darter and its
presently known habitat. The darter is a small 3-inch fish which was discovered
in August 1973. It was collected in the Little Tennessee River by Dr. David
A. Etnier and Mr. Robert Stiles prior to completion of the litigation involving
the environmental consequences of the Tellico project. The possible presence
of "undescribed" species of darters in the portion of the Little Tennessee River
to be impounded and the possible adverse impacts of the project on them were
specifically recognized in testimony before the court and also in TVA's environ-
mental impact statement for the project. Following a 4-day trial in September
1973, the district court upheld the adequacy of TVA's environmental impact
statement and the validity of TVA's decision to proceed with the project.
Environmental Defense Fund v. Tennessee Valley Authority, 371 F. Supp. 1004
(E.D. Tenn. 1973). The district court's decision was affirmed by the Court of
Appeals for the Sixth Circuit. 492 F. 2d 466 (6th Cir. 1974).
We informed both committees last year that TVA did not construe the

Endangered Species Act as preventing the completion of the Tellico project;
that we believed the environmental consequences of the Tellico project had
been fully disclosed; and that TVA was doing and would do its best to preserve
the darter; but, in any event, that the project should be completed on schedule.
The committee in appropriating the President's full appropriation request of
$23,742,000 for fiscal year 1976 and $5.4 million for the transition quarter,
directed TVA to complete the Tellico project "as promptly as possible for
energy supply and flood protection in the public interest" (House Rep. No. 94-
319, 94th Cong., 1st Sess. 76 (June 30, 1975) ).

Since our last report to the committee, several events have brought the Tel-
lico snail darter issue to a head. Despite some controversy over the procedures
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used, the snail darter has been scientifically described as a separate species of
fish (Percina (Imostoma) tanasi). Effective November 10, 1975, it was listed
as an endangered species by the Department of the Interior through the U.S.
Fish and Wildlife Service. (40 Federal Register 47505-506) (Oct. 9, 1975). On
December 16, 1975, the Fish and Wildlife Service published a proposed rule in
the Federal Register (40 Fed. Reg. 58308-312) that would list that portion of
the Little Tennessee River lying between miles 0.5 to 17 as the critical habitat
for the snail darter. Finally, on February 18, 1976, three individuals (two Uni-
versity of Tennessee law professors and a law student) filed suit in the U.S.
District Court for the Eastern District of Tennessee, seeking a temporary and
permanent injunction against further construction and completion of the pro-
ject, claiming that these actions are illegal and in violation of the Endangered
Species Act. On February 25, 1976, the district court refused to grant a prelimi-
nary injunction and set .the case for trial on April 23, 1976. It is our opinion
that the suit is without merit.

It is TVA's position that the ultimate decision to proceed with this project
rests with TVA, and that TVA has acted responsibly, and in good faith in
reaching its decision to complete the project. We believe that Congress did not
intend the Endangered Species Act to be retroactively applied to existing pro-
jects like Tellico, which was over 50 percent complete at the time of the act's
passage and the fish's discovery, and which was 70 to 80 percent complete at
the time of the official listing of the snail darter as an endangered species.
Even if applicable to Tellico, TVA construes section 7 of the Endangered Species
Act to require Federal agencies to take reasonable measures, in consultation
with the Secretary of the Interior, to conserve endangered or threatened species
of fish, wildlife, and plants. The act was not intended to supplant an agency's
primary responsibilities, or to repeal prior congressional approval and fund-
ing of authorized projects, such as Tellico, because the habitat of an endan-
gered species would be altered or destroyed by completion of the project. TVA
certainly does not construe the act as a mandate to halt an authorized project
without regard to its stage of completion or the fact that $80 million in public
funds has been appropriated by Congress and invested in a regional develop-
ment- project to provide flood control, navigation, hydroelectric power, water
supply, and to produce other benefits, including recreation, fish and wildlife use,
shoreline development, new job opportunities, industrial development, and to
foster improved economic conditions in an area characterized by underutiliza-
tion of human resources and outmigration of young people.
While we believe the present suit lacks merit, the general question raised is

of grave concern to us. The Tellico project is not alone in facing possible legal
challenges based on the Endangered Species Act. TVA believes that almost any
major Government project could be attacked on similar grounds if project op-
ponents are willing to search hard enough to find a particular species of plant,
insect, or animal life heretofore not even discovered—much less recognized as
a separate species or as endangered or threatened. The act does not explicitly
distinguish the societal value of species like the eagle or the whooping crane
from other minor forms of insects, plants, or mollusks, many of which have
not undergone extensive study or attempts at classification or subclassification.
The Duck River project could face similar litigation. On September 26, 1975,
the Department of the Interior proposed endangered species status for several
species of midwestern pearly mussels which may be present in the Duck River
(40 Fed. Reg. 44329).
TVA is conscious of its resource conservation mission and of the national

policy to protect the environment. We are doing our best to conserve the darter
while completing the project. TVA began funding a University of Tennessee
study of this darter in September 1974, over a full year prior to the listing of
the fish as endangered by the Department of the Interior. In the spring of 1975
TVA biologists initiated a conservation program which includes transplanta-
tion of this fish to the Hiwassee and other rivers. They have been assisted in
this program by nationally recognized consultants, Dr. Edward C. Raney, pro-
fessor emeritus of Cornell University, and Jones and Stokes of Sacramento,
California. Our biologists have consulted and cooperated with the Endangered
Species Office of the Fish and Wildlife Service and with the State of Tennessee's
Wildlife Resources Agency. As part of our conservation effort, we have trans-
planted over 770 snail darters to the Hiwassee and Nolichucky Rivers to date.
The fish appear to be doing very well in this new habitat.
We are doing our best to preserve the snail darter, and the results to date

have been very encouraging. We cannot guarantee that the transplant will ulti-
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mately be a success. In any event, however, we believe the Tellico project mustbe completed on schedule. Project costs have risen by millions of dollars as aresult of earlier delays. Construction has been underway since March 1967 andapproximately $80 million of public money has been invested to realize the pro-ject's benefits. We ask the committee to approve the $9.7 million requested bythe President to complete the project.

OTHER WATER RESOURCES

Mr. EviNs. Explain why your request for additions and improve-ments at multipurpose dams has increased from $779,000 in fiscal year1976 to $1,002,000 in fiscal year 1977.
Mr. WAGNER. The increase is for facilities and equipment used inoperating multipurpose dams and reservoirs. The major item is tobegin replacement of hoisting equipment for the 21 spillway gatesat Wilson Dam. This dam was placed in service in 1924 and opera-tion of existing methods to raise and lower spillway gates has be-come a problem especially during flood control operations.
Mr. EviNs. You are asking for $28,000 to make improvements to

insure safe working conditions for employees.
Mr. WAGNER. The spillway deck at Wilson Dam needs to have

safety handrails installed.
Mr. EviNs. You are requesting $236,000 for improvements to visi-

tors' facilities at nine locations. Provide details of your plans for
each location.
Mr. WAGNER. I would like to submit a list for the record.
[The information follows:]
1. Norris Reservation: Develop trails and wildlife enhancement plantings.
2. Watauga Reservation (two locations) : Install sanitary facilities, picnic

units, and develop parking and improve road and boat ramp.
3. Chickamauga Reservation: Install launching facility.
4. Fontana Reservation: Construct hikers' bathhouse.
5. Hiwassee Reservation: Paving of road and parking area.
6. Wilson Reservation (two locations) : Install landing, float for ramp, chain

link fence, and trail improvements.
7. Wheeler Reservation (two locations) : Improve and pave roads and park-

ing area.
8. Kentucky Reservation: Install sanitary facilities.
9. Melton Hill Reservation: Install picnic facilities.

Mr. EviNs. Why has the Federal cost of the Decatur railway bridge
project increased from $6.2 million in fiscal year 1976 to $8.3 million
in fiscal year 1977?
Mr. WAGNER. The major part of the increase is for 500 tons of

additional bridge steel, at a cost of $1 million, which was recom-
mended by our engineering design consultant after detailed design
drawings were available. General industry price increases for bridge
operating machinery account for $300,000 of the increase; projected
delays in steel deliveries will require a stretchout of the project, with
resulting escalation effects of $400,000. The remaining increase of
$400,000 is made necessary by increased requirements in design, in-
spection, and general costs.
Mr. EVINS. Provide details of locations and plans for each item for

development of recreation facilities for which you are requesting
$803,000 in fiscal year 1977.
Mr. WAGNER. I would like to submit a listing of our present plans,

recognizing that circumstances could arise that would alter this
schedule.
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[The information follows :]
1. Fort Loudoun Reservoir (one site ) : Roads improvements and install sani-

tary facilities, utilities, and picnic units.
2. Norris Reservoir ( one site) : Access road improvements.
3. Cherokee Reservoir (one site) : Install sanitary facilities and utilities.
4. Nottely Reservoir: Develop roads and install picnic units, sanitary facilities,

and utilities.
5. Wheeler Reservoir (one site). Pave roads.
6. Guntersville Reservoir (three sites) : Install sanitary facilities, boat ramp,

and parking and expand and pave beach parking lot.
7. Kentucky Reservoir ( five sites) : Pave roads and parking areas; install

picnic units; develop parking and roads; construct boat launching ramp; and
clear and clean up specific areas. Develop small wild areas.

8. Land acquisition. Unidentified tracts on multipurpose reservoirs. Land
access tracts on Holston River at five locations.

9. Development of the South Cumberland recreational area in cooperation
with State of Tennessee.

Mr. EviNs. Why has your request for investigations for future facili-
ties decreased from $149,000 in fiscal year 1976 to S45,000 in 1977?
Mr. WAGNER. The 1'976 estimate of $149,000 included $100,000 to

begin design of the South Chickamauga Creek flood control facility
at Chattanooga, Tenn. Activities include field surveys, foundation in-
vestigations, and other preliminary design work. These activities will
be completed in the current fiscal year.

COMMUNITY ASSISTANCE

Mr. Elam. Explain how TVA assists local communities in attracting
new industry.
Mr. WAGNER. To carry out TVA's responsibilities for encouraging

economic development in the Tennessee Valley region, TVA provides
technical assistance to local communities in attracting new industry.
This includes a continuous program of research in industry growth
trends, which permits communities to identify growth industries and
emerging industrial opportunities. We also help in matching industry
location requirements with the resources of the community, and in
the identification and preliminary planning of potential industrial
sites and parks.

MERCURY

Mr. EviNs. Explain the problem with mercury concentrations in
fish mentioned in your budget justifications on page 50.
Mr. WAGNER. During 1969 and 1970 TVA discovered concentrations

of mercury in fish in Chickamauga, Pickwick, and Kentucky Reser-
voirs and the North Fork Holston River which exceeded Federal
standards. TVA data was furnished to the States of Alabama and
Virginia, which halted discharges of mercury from two caustic soda-
chlorine production plants. TVA monitoring is continuing with data
being distributed to EPA and the States of Alabama, Tennessee, Mis-
sissippi, and Virginia.
Present information does not indicate any decrease in the concentra-

tions already existing in the reservoirs. We are optimistic, however,
that the problem will correct itself through natural means, such as
stream flushing and the covering of contaminated sediment.
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Mr. EvaNs. Why is your request for operating expenses of recrea-
tional development increased from $836,000 in fiscal year 1976 to
$1,097,000 in fiscal year 1977?
Mr. WAGNER. Increasing use of public recreation areas on TVA

reservoirs has resulted in a need for additional security and area
supervisory services and additional maintenance expenses, especially
at older facilities, at an increased cost of $173,000. The remaining in-
crease of $88,000 is to handle an increasingly large number of requests
from local agencies for technical assistance and to provide for addi-
tional recreation planning for the valley.

POOR VALLEY CREEK

Mr. EviNs. Give the committee a report on the Poor Valley Creek
project.
Mr. WAGNER. In 1973 a memorandum of understanding was signed

by Governor Dunn, of the State of Tennessee, and TVA to jointly
develop a State park on the Poor Valley Creek embayment of Chero-
kee Reservoir. TVA agreed to provide 80 percent of the cost of the
dam and transfer the adjacent reservoir lands for park purposes. The
State agreed to provide 20 percent of the cost of the dam, acquire other
necessary lands, and build and operate the park. In the fall of 1975 a
draft environmental statement was circulated to outside agencies for
comment. Their questions are being answered and incorporated in the
final environmental statement which should be completed by late
spring.
Mr. EVINS. Your budget justifications state that multipurpose reser-

voir operations in fiscal year 1977 are to be financed by appropriations
of $7.5 million, $4.1 million from power proceeds, and $400,000 from
"related income." Explain how these amounts are determined.

Mr. WAGNER. Costs of all TVA projects are allocated according to
the purposes served. The costs of operating the system of multipurpose
reservoir projects are allocated approximately 65 percent nonpower
and 35 perecnt power depending on the programs benefited. Nonpower
funds include $400,000 of income generated from operating the system
such as income from land use permits and timber sales.
Mr. EviNs. It is stated in your justifications that maintenance is

becoming more significant at TVA dams and reservoirs. Does this
statement indicate that you expect maintenance to become a major
problem in the years ahead?
Mr. WAGNER. As our dams, spillways, roads, and other structures

continue to age, maintenance requirements will increase. However,
maintenance is not expected to become a major problem for some years
to come.

GENERAL RESOURCES DEVELOPMENT

LOWER ELK TOWN

Mr. EviNs. The commiteee provided funding in fiscal year 1976 for
initiation of the Lower Elk Town project. Although we discussed
this earlier, provide a report on the current status of the project.
Mr. WAGNER. Funds for starting this project were in the fiscal year

1976 appropriation, $1 million for fiscal year 1,976 and $1 million for



265

the transitional quarter. The fiscal year 1977 allowance will complete
the funding requirements for the project.
The Alabama Elk River Agency, a State agency, will be the devel-

oper. A contract between this agency and TVA is in the final stages
of preparation. As soon as it is executed, funds will be made available
to the agency to exercise its options on the Elkmont Village site.
Detailed planning for the village is completed. The agency has issued
invitations for bids to private engineering firms for specifications for
installation of the roads, sewer, water, and underground untility serv-
ices. This work could begin as early as late March.
Mr. EVENS. Your budget request for the Lower Elk Town project is

$2.7 million for fiscal year 1977, an increase of $1.7 million over fiscal
year 1976. Why is this increase necessary?
Mr. WAGNER. TVA's financial commitment to the project is $4.7

million. The fiscal year 1976 appropriation was $2 million, including
$1 million for the transitional period. The request for $2.7 million in
fiscal year 1977 is for the remainder needed to complete the project.
Mr. EVENS. Your justifications state that the Lower Elk project will

"demonstrate the feasibility of a system of rural villages that offer
high level of public services and amenities." Elaborate on that
statement.
Mr. WAGNER. Rather than permit future housing development to

scatter into sprawling, unplanned strips along major highways and
county back roads, the project will demonstrate that it is feasible to
develop well-planned rural villages to meet the housing demand. The
demonstration is expected to show that capital invested in a system of
rural villages that offers a high level of public services and amenities
can be recovered by the developer. Public services and amenities in
each rural village will include central water and sewerage systems,
underground electric and telephone services nature trails, picnic areas,
playgrounds, tennis courts, swimming pools, and riding and walking
trails.
Mr. Elam. Your justifications further state that the "Elkmont

rural village serves also as a demonstration of new techniques in the
treatment of waste water and the use of solar energy in residential
heating and cooling." Explain these new techniques and how they will
be demonstrated. Does ERDA provide any assistance on this project?
Mr. WAGNER. We are looking at the feasibility of waste water terti-

ary treatment by spray irrigation of vegetation. This would use the
soil as a "living filter" before returning the waste water effluent to the
streams. It will demonstrate how wastes, rather than representing
pollution, can become a recycled resource that can renovate soils and
add nutrients and minerals.
A number of homes will be used to demonstrate inexpensive tech-

niques of using the Sun and prevailing weather to conserve electric
energy by incorporating air ducts in the floor and roof systems, using
heat absorbing construction materials and colors, optimizing insula-
tion and vapor barriers, and properly orienting the structure on the
site to maximize benefits from the Sun, weather, and existing vegeta-
tion. In addition, solar energy demonstrations in the project are
planned for hot water, space heating, and cooling.
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Applications have been submitted to the U.S. Department of Hous-
ing and Urban Development for grants to fund a solar demonstration
in one residential unit. Additional applications will be submitted to
HUD when they issue additional requests for proposal. ERDA and
HUD have joint responsibility for management and coordination of
the residential demonstration program.

AGRICIIIII uRAL PROJECTS

Mr. EviNs. Your budget request for agricultural projects has in-
creased from $1,181,000 in fiscal year 1976 to $1,248,000 in fiscal year
1977. Yet your finances from nonpower proceeds for this program have
decreased from $345,000 in fiscal year 1976 to $329,000 in fiscal year
1977.
Mr. WAGNER. The additional appropriations will permit us to

initiate a limited number of demonstrations for producing forage fed
beef cattle.
Mr. EviNs. Explain why an increase in appropriations is necessary

and why other revenues are declining.
Mr. WAGNER. The decline in revenue is the result of a small reduc-

tion in the amount of fertilizer we expect to use in the program. These
revenues are derived from payments made by farmers to partially
offset the cost of TVA fertilizers used in demonstrations.
Mr. EviNs. Explain why you plan to place less emphasis on regional

conferences and workshops in fiscal year 1977 as stated in your
justifications.
Mr. WAGNER. During the past few years considerable time and effort

have been devoted to special workshops and conferences to assist us in
identifying emerging problems and specifying new program needs.
Now that we have identified specific problem areas, we will place more
emphasis on action programs.
Mr. EviNs. It is stated in your justifications that, in regard to the

rapid adjustment farm program, "TVA helps by furnishing fertilizer
required in the demonstrations at no cost to the farmer, except for
freight and handling charges." Explain why these farmers are not
charged for the fertilizer.
Mr. WAGNER. TVA furnishes a small portion of fertilizer used on

rapid adjustment farms. The purpose is to provide an incentive for
these farmers to make changes in their farming operations as outlined
in a farm plan developed prior to their participation in the program.
The demonstrations ultimately lead to neighboring farmers adopting
the new practices, including the use of the new fertilizers used in the
program.
Mr. EVINS. How are these farmers selected for participation in the

program?
Mr. WAGNER. Farmers are selected for the rapid adjustment program

by a university-TVA committee. A number of criteria are used. A
major agricultural problem is identified first of all. Then, a number
of farms experiencing this problem are nominated by county exten-
sion leaders. The farm best suited to the problem criteria is selected.
Mr. EviNs. What special agricultural investigations do you plan to

conduct in fiscal year 1977, and what will be the costs of each?
Mr. WAGNER. Special agricultural investigations include three cate-

gories of work: $37,500 is allocated to preliminary-type investigations,
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which include such activities as assisting development districts in eval-
uating alternative farm waste disposal systems; $30,000 is allocated
for evaluating the environmental impact on agriculture of regional de-
velopments such as highways, airports, and residential housing;
$37,500 is to be used for providing technical assistance to development
groups in the areas of rural housing and land use. Assistance is also
provided to selected black land-grant universities to improve their
agricultural research and teaching programs.

WASTE HEAT UTILIZATION

Mr. Elam. Explain the need for an increase of $279,000 in fiscal
year 1977 for waste heat projects.
Mr. WAGNER. The new demonstration-scale greenhouse facility at

Browns Ferry is scheduled to begin operating during fiscal year 1977.
Most of the additional funds will be used for horticultural and engi-
neering tests at this facility. In addition, some of the funds will be
used to test variations in the heat exchange systems for greenhouse
and soil heating research facilities at Muscle Shoals.
Mr. EVINS. It is stated in your justifications that waste heat from

powerplants is equivalent to 1.6 million barrels of oil, or slightly less
than 20 percent of the total energy used in the United States annually.
Explain TVA's research into how this energy can be harnessed.
Mr. WAGNER. About two-thirds of the heat used to fuel these plants

is lost in the condenser cooling water. TVA is developing technology
to utilize this waste energy in the production of food and fiber. For
example, the Browns Ferry plant has sufficient energy to heat 1,500
acres of greenhouses. Success with these projects would result in more
efficient use of energy, improved food production, and a reduction in
the size of cooling facilities at powerplants.
Mr. Evirrs. Does ERDA participate in this research effort ?
Mr. WAGNER. Yes; TVA and ERDA through ORNL have cooper-

ated. ERDA has funded the conceptual design for the green house
structures. TVA has responsibility for development of greenhouse pro-
duction systems and related research, including construction and op-
eration of both research and demonstration-scale facilities.
Mr. EVENS. It is stated in your justifications that a Southeastern

Waste Heat Research Center will be established at Browns Ferry in
fiscal year 1977. Explain the need for this Center and your plans for
its establishment and future operation.
Mr. WAGNER. Perhaps there is some misunderstanding in what we

mean by a center. This is not an elaborate new research complex; it is
intended to identify the focal point for our waste heat research activi-
ties. The purpose of the program is to develop and demonstrate the
technology needed to utilize the enormous quantity of heat that is
available at electric power generating plants. Specifically our plans
call for small-scale research projects to be conducted at Muscle Shoals
with demonstration-scale facilities being constructed and operated at
Browns Ferry once the technology is developed. Each demonstration
would, of course, be subject to congressional review and approval.
Research and development activities will focus on developing tech-

nology that utilizes waste heat for greenhouse environmental control,
environmental control for confined livestock facilities, soil heating
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to extend crop growing season, biological recycling of nutrients from
livestock waste, and food-fish production facilities.

FOREST RESOURCES DEVELOPMENT

Mr. Evirrs. Your budget request for forest resources development is
$1,650,000, an increase of $160,000. Why is this increase necessary?
Mr. WAGNER. The $160,000 increase in fiscal year 1977 is needed to

carry on a wide variety of projects, including assistance to local insti-
tutions in developing training programs for loggers accelerated de-
velopment of genetically improved plants for wildlife habitat, and
promotion of logging and mill wood residues to produce energy.
Mr. Ev-mrs. Why is it necessary to reinventory forests in some coun-

ties as stated in your justifications?
Mr. WAGNER. The 10 counties selected for remeasurement in 1977

are a part of a continuous forest resource inventory system covering
the 125 Tennessee Valley counties. The intial inventories of these 10
were made some 10 years ago and are outdated due to considerable
changes resulting from timber cutting, natural mortality, and tree
growth. These reinventories determine where timber supplies are
building up or are being 

industries into 
They serve to guide new and ex-

panding forest products ndustries into counties where there is a suffi-
cient supply of the kinds of wood needed to sustain operations. They
measure long-term trends in the forest environment, wildlife habitat,
and land use. The knowledge from these inventories is essential to
plan programs that will alleviate resource pressures that an expand-
ing valley population will create.
Mr. EviNs. The wildland resource allocation procedure provides

"computer technology and land management concepts to give land-
owners a valuable decisionmaking tool," according to your justifica-
tions. Explain how this system will work.
Mr. WAGNER. This is a computer program that analyzes landowner

objectives in terms of his resources. It considers alternate management
strategies and for each estimates possible wildlife, recreation, es-
thetic, and timber, and economic benefits. It then determines the best
management strategy to produce maximum benefits consistent with
landowner desires and resource capabilities.
Mr. EviNs. What benefits will be gained by the landowners?
Mr. WAGNER. It efficiently helps landowners make reasonable and

effective multiple-use management decisions with respect to forest
and associated open lands. The landowner is informed of realistic
expectations in terms of income, wildlife, esthetics, soil stabilization,
and other benefits he can expect from various management activities.
Mr. Evnis. Will landowners reimburse TVA for this service?
Mr. WAGNER. Development cost will not be recovered. When the

program becomes completely functional, computer expenditures will
be recovered from State forestry agencies and consulting foresters
who will execute the program for private landowners.

MINERALS RESOURCES PROJECTS

Mr. Evngs. Explain why your budget request for minerals resources
projects has decreased from $287,000 in fiscal year 1976 to $257,000 in
fiscal year 1977.
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Mr. WAGNER. The decrease results from no new aeromagnetic sur-
veying being scheduled in fiscal year 1977. Other activities included
in this program category will continue at normal levels.
Mr. Evmrs. Give the committee a report on the benefits that the

Tennessee Valley region has gained from TVA's mineral resources
projects.
Mr. WAGNER. Benefits of TVA's mineral resources program have

been realized through making available information concerning the
possible occurrence and location of minerals in the Tennessee Valley
region. The availability of such information has attracted industry
tc:rthis region and brought about a fuller utilization of the mineral
resources in the valley.

HUMAN RESOURCES DEVELOPMENT

Mr. EVINS. Your justifications state that one of the purposes of the
human resources development program is to "reduce unemployment
and underemployment in the valley." Explain how you plan to accom-
plish this goal.
Mr. WAGNER. TVA is helping to reduce unemployment and under-

employment by operating two public service employment programs
that are funded partly with Comprehensive Employment and Train-
ing Act funds from the States of Kentucky and Tennessee. Approxi-
mately 100 unemployed persons from these two States are enrolled in
these programs and are gaining both work experience and job-related 
instruction that provide income maintenance as well as opportunities
for job upgrading after they leave the program.
TVA is participating also in a public service employment program

funded in part through title 10 of the Economic. Development Act.
Approximately 300 unemployed persons are enrolled in this program.
In these programs TVA pays for education component, counseling,

job placement service, and administrative cost of work supervision and
administrative services.
. TVA is helping also to decrease unemployment and underemploy-
ment by the development of a craft training program that will allow
local residents to gain access to high-wage craft employment at major
construction projects of TVA.
Mr. Evnis. Explain the purpose and nature of the cooperative pro-

gram with Volunteer State Community College.
Mr. WAGNER. The purpose of the cooperative program with Volun-

teer State Community College is to help qualify local residents for
jobs created during construction of the Hartsville nuclear plant. The
specific objective is to bring about a fourfold increase annually in the
number of adult high school graduates. This program will enhance
the graduates' ability to enter Hartsville-related apprenticeship and
construction training programs even though a high school diploma is
not specifically required. TVA is sharing the cost of this program with
the Volunteer State Community College and four local school districts.
Mr. EviNs. Explain why you are placing special emphasis on at-

tracting women and minority students to engineering and other
careers.
Mr. WAGNER. The engineering field, as well as many other fields,

while offering important career opportunities historically have in-
cluded relatively few women and minorities. There are employment

68-016 0 - 76 - 18
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opportunities in these fields, and the attraction of women and minor-ities to them would not only help meet employer demands but wouldconstitute a significant contribution to equal employment efforts.
Mr. EviNs. Explain the purpose and nature of the environmentalstudy area TVA is developing near Nolichucky Dam.
Mr. WAGNER. The Nolichucky environmental study area providescitizens of surrounding upper east Tennessee areas an attractive andunique setting for environmentally-oriented learning experiences.Organized day use programs for the more than 180,000 students andteachers of the seven-county area are conducted by a specialist jointlyemployed by the local school systems. These programs make use offacilities at the area such as powerhouse classrooms, observationtowers, trails, nature study areas, and the waterfowl managementarea. Other use of the area is in an informal interpretative programin which self-guided experiences are provided. This center providesa unique opportunity to demonstrate the relationships between en-vironmental concerns and energy development.
Mr. EVINS. Provide details of the "resource identification work" at•the Hartsville nuclear site and in the lower Hiwassee River area.
Mr. WAGNER. As part of our human resources development effortswe provide technical assistance to communities that are interested in

developing local environmental education programs. One step in de-
veloping a program is to inventory the natural, biological, and cul-tural features of the area to provide a base from which the program
will function. Such inventories will be conducted in the Hartsville
and lower Hiwassee areas in fiscal year 1977.

REGIONAL ECONOMIC STUDIES

Mr. Elam. Your budget justifications state the funding for regional
economic studies "cover staff expenses" for conducting these studies.
How many employees are covered under this item? What are the
salaries paid these employees?
Mr. WAGNER. This item provides for 24.5 man-years at a salary cost

of $429,000.
Mr. Elam. What benefits has the Tennessee Valley region gained

from these studies?
Mr. WAGNER. Regional economic studies provide tools utilized by

practically every program in TVA. In addition, the results of these
efforts are used by the various resource development organizations
with whom we work. The collection, organization, and interpretation
of data related to such factors as employment, income, and population
provide a firmer base from which programs are planned and decisions
made.
Mr. Elam. How many townlift projects are proposed for fiscal year

1977?
Mr. WAGNER. Approximately 60 projects will be completed in fiscal

year 1977. Each community's townlift is broken down into several
projects, thus a span of years is usually involved.

ENVIRONMENTAL QUALITY PROJECTS

Mr. EviNs. Give the committee a report on your solid waste disposal
programs, particularly as to how the program affects local areas.
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Mr. WAGNER. Through our tributary area development program we
provide technical assistance on solid waste disposal problems to cities
and counties in all seven Valley states. Since 1969 approximately 120
communities and counties have been served. There are currently 77
requests for assistance pending. TVA assistance usually takes one of
the following forms: feasibility studies pertaining to refuse collection
and disposal systems; sanitary landfill operation and construction
plans; and prototype system and equipment development.
The type of specialized assistance provided by TVA is generally

unavailable to most communities from other sources. Nearly all of the
plans provided by TVA are being implemented by participating gov-
ernments at local expense.
Mr. EviNs. Tell the committee your plans for recycling waste oil-

base materials generated by TVA activities.
Mr. WAGNER. We are concerned about the economical reuse of all

waste materials. Used oil from our automobile and equipment pools
and from old oil cooled electric transformers provides potential sources
for reuse. We have studied using this material as fuel in our coal-fired
powerplants but have determined that recycling for higher grade uses
by the private sector is a better alternative. We are making arrange-
ments for the collection and recycling of TVA waste oil materials.
Mr. EviNs. What findings have you made to date from your monitor-

ing program of regional air quality?
Mr. WAGNER. We have been monitoring air quality at locations re-

mote from high pollution sources to determine, general background
pollution levels and trends. It is too early to determine air quality
trends; however, thus far we have learned that particulate and sulfur
dioxide levels are well below the present national ambient air quality
standards.
Mr. EviNs. Explain the need of a bioindicator air quality monitoring

system.
Mr. WAGNER. A bioindicator air quality monitoring system uses

plants that are genetically sensitive to air pollution injury. Some of
these plants appear to be sensitive to only one pollutant—sulfur di-
oxide, or ozone, or fluoride. Other plants appear to be highly resistant
to the same types of pollutants. By clustering groups of these plants—
each sensitive or resistant to a different type of pollutant—in various
areas of the valley, we have a long-term indicator of air pollutants for
a very low cost. A more expensive alternative is use of electromechani-
cal trend measuring devices.

DEVELOPMENT OF TRIBUTARY AREAS

Mr. EviNs. Your budget request for development of tributary areas
is $2,100,000 for fiscal year 1977, an increase of $75,000 over the fiscal
year 1976 estimate. Why is this increase necessary?
Mr. WAGNER. The increase is needed to help local governments with

problems that they are not able to handle alone. This type of assistance
includes helping to find solutions to problems in areas such as housing,
recreation, roads, flood control, computerization of accounting and
budgeting systems, and rural fire protection. The number of requests
from local governments for such assistance continues to increase and
a considerable backlog has developed.
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Mr. EVINS. What is the nature of your assistance to local areas?
Mr. WAGNER. This assistance usually takes the form of technical as-

sistance. The mix of programs offered varies in response to the current
needs of local governments. Often we provide assistance directly to
local governments in rural fire protection, solid waste management,
computerization, and several other functional areas. In other cases,
technical assistance from both TVA and non-TVA sources is mobilized
to assist local governments in such diverse areas as recreation, regional
planning, industrial development, community development, flood con-
trol, and emergency medical service.
To initiate new programs we sometimes loan equipment to local areas

as an incentive. We have had good results in starting local programs
by providing stream maintenance equipment, first equipment, experi-
mental solid waste equipment, and medical equipment.
Mr. EVENS. Give the committee a report on your mass transportation

demonstration in the city of Knoxville.
Mr. WAGNER. TVA has undertaken the demonstration to provide its

employees an opportunity to use mass transit for commuting to and
from work and to demonstrate how large employers can establish and
operate similar programs.
The number of TVA employees driving to work alone has dropped

from 65 percent in November 1973 to 19 percent in January 1976, with
virtually all of the other 81 percent commuting by carpools, buses, or
vans. It is estimated that during calendar year 1975 these ride-sharing
efforts resulted in a savings of 400,000 gallons of fuel.
As a spin-off benefit of the demonstration, the city of Knoxville,

Tenn., has initiated a van pooling program on its own and a car-bus
pooling program. The van pooling program involves a grant from the
Urban Mass Transportation Administration and is the first municipal
van pool grant program in the Nation.
Mr. EVENS. How much will this demonstration cost and is the city

sharing in the costs?
Mr. WAGNER. The cost in calendar year 1975 was $64,000. The city

did not make any financial contribution however, the city provides
most of the buses, part of the capital cost of which is paid by the city.

RURAL FIRE PROTECTION

Mr. Evirrs. Give the committee a report on the current status of
your countywide fire protection program.
Mr. WAGNER. Throughout the Tennessee Valley there are virtually

no countywide fire departments in rural areas. The major deterrents
are high operational costs and the absence of rurally oriented fire-
fighting equipment. Attacking each of these problems directly, TVA
is publicizing and promoting the minuteman concept, a new idea in
rural fire fighting. In this approach, a volunteer fireman is alerted by
a pock( t radio and goes to the fire not the fire station. He may be
equipped either with fire extinguishers in his car trunk or he may be
driving a small minipumper. The secondary response to a fire emer-
gency is a fire truck either from the central city or other cities nearby.
A second component of TVA's program is to provide local supervision
of the construction of fire-fighting equipment. A third activity is the
design, assembly, and demonstration of prototype rural fire-fighting
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equipment. During 1975, 68 counties and communities were provided
with advice about emergency response systems and 15 minipumpers
and attack tankers were constructed under the guidance of TVA.
staff. Four countywide fire departments are now in operation: Cum-
berland, DeKalb, and Morgan Counties in Tennessee and Cherokee
County, N.C.
Mr. EviNs. Provide details of TVA's involvement in development of

a new State park at Tims Ford.
Mr. WAGNER. Our involvement in the recreational development of

Tims Ford Reservoir, including a State park, dates from our early
planning efforts for the reservoir. The largest single contribution to
the State park came through TVA's acquisition of and transfer to the
Tennessee Elk River Development Agency land for the park. TERDA
in turn transferred 413 acres to the State for construction of the initial
phase.
Other specific activities in bringing about the State park include

an agreement with the Tennessee Elk River Development Agency and
the Tennessee Department of Conservation on the need for the park,
purchase of sufficient land, participation with the consultant retained
by the State in 1969 to prepare a master plan for the park, and con-
tinued participation with TERDA and the State leading to construc-
tion of the park currently underway by the State.

INTERAGENCY HEALTH SERVICE DEMONSTRATIONS

Mr. EviNs. Explain how health programs developed for TVA em-
ployees are adapted to assist local communities.
Mr. WAGNER. In our own occupational health program we have de-

veloped a system which utilizes a high degree of mobility, automation,
and centralized administration. We believe these same concepts and
some of the equipment have applicability for meeting health service
problems in remote communities. We try to demonstrate this by pro-
viding technical assistance, loaning specialized mobile equipment, and
in some cases helping with laboratory and administrative backup work.
One good example is the Briceville Medical Clinic. Briceville is a

remote mining community located in the mountains of east Tennessee.
Here, working with local citizens and in cooperation with students of
the Vanderbilt Medical School, we conducted a health fair in the sum-
mer of 1970. Many of the area's residents were examined, and we used
our automated medical laboratory to develop medical profiles on
each. Of course after screening, followup and long-term care are im-
portant. To accomplish this the community organized for the purpose
of establishing a community medical clinic. We helped by providing a
surplus mobile clinic, and the community raised money and hired a
nurse-practitioner to staff the clinic. Last summer after much hard
work by many volunteers, the cooperation of doctors, area hospitals,
the ounty and State health departments, and others, Briceville dedi-
cated a new permanent medical facility. This facility is serving people
who 5 years ago were going without health care.

Incidentally, through our local flood control program, working with
some of the same community leaders, we are just now completing a
small channel project which will reduce Briceville's historic flood
problem.
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Both of these projects illustrate what a community can do if citi-
zens unite and work, and if the government can provide some of the
right kind of help.
Mr. Elam. Explain the cooperative nature of your demonstrations

of medical systems and technology. How are the costs shared?
Mr. WAGNER. These local programs are often started by conducting

a health fair in cooperation with some medical school, which provides
health screening to many area residents. Often from this beginning
community health clinics are established which are capable of pro-
viding health services which were not previously available.
In these demonstrations we work with State health departments,

medical schools, local health departments, hospitals, and physicians.
These groups make the demonstrations work, and they carry on once
TVA's role has ended. Generally, each group bears its own cost and
the non-TVA coot exceeds by far the TVA cost.

LAND BETWEEN THE LAKES—CAPITAL OUTLAY

Mr. Evnts. Your budget request for capital outlay at Land Be-
tween The Lakes has decreased from $2,126,000 in fiscal year 1976 to
$1,833,000 in fiscal year 1977, a decrease of $293,000. Explain the basis
for this decrease.
Mr. WAGNER. To maintain funding in fiscal year 1977 at the same

level as in fiscal year 1976, capital outlay funds for the Land Between
The Lakes program were reduced to offset increased costs of opera-
tions. Higher operating costs occur as additional facilities are placed
in servi e and as visitation increases.
Mr. EVENS. Explain the nature of the education stations for which

you are requesiing $79,000 in fiscal year 1977.
Mr. WAGNER. The $79,000 budget in fiscal year 1977 for education

stations involves two projects, improvements to the existing Youth
Station and initial development of an 1850's vintage farm.
Improvements to the Youth Station will account for $25,000 of the

$79,000. The station accommodates overnight and day-use school
groups.
The farm will involve moving several existing log structures to a

single site. These will be arranged as a farmstead and will be operated
as a living historical farm reminiscent of the early between-the-rivers
era. Not only will the farm be in actual operation, there will be numer-
ous ongoing demonstrations of crafts of the era. This will be a major
center for cultural history interpretation in the area and will be oper-
ated through close coordination with colleges and universities in the
region. who will supply students to assist with the programs.
Mr. EVENS. Why have recreation facilities increased to $545,000 in

fiscal year 1977?
Mr. W.' GNER. The increase in fiscal year 1977 provides for a much

needed activities building at Brandon Spring Group Camp and an as-
sembly area to accommodate large crowds of people.
Mr. EVENS. Give the committee a report on the current status of your

highway improvements in the park.
Mr. WAGNER. Approx.mately 50 percent of the 41-mile-long Trace,

the primary north-south road in Land Between The Lakes is in good
condition. The remainder needs improving. Upgrading of an 8-mile
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section of the Trace in Kentucky is scheduled to begin in fiscal year
1976 and be continued with fiscal year 1977 funds. Improvement of the
remaining 13.1 miles in Tennessee is scheduled in the near future and
will complete the major improvements now planned for the primary
road.

OPERATING EXPENSES

Mr. ENT'Ns. Explain why your operating expenses for Land Be-
tween The Lakes increased by $419,000 to $3,178,000 in fiscal year 1977.
Mr. WAGNER. Increases in Land Between The Lakes operations

budgets have barely kept pace with inflation for several years. During
this same period new facilities were opened for public use and addi-
tions made on many existing facilities to accommodate increased pub-
lic use. Maintenance on roads, buildings, and campgrounds has been
deferred in order to operate facilities and to meet the demands of both
the general public and special groups. The increase in fiscal year 1977
will help to improve the level of maintenance at both new and aging
facilities, permit operation of some new demonstrations, and cover
increased visitor use at existing facilities.
Mr. EviNs. How many persons are employed in the operation and

maintenance of Land Between The Lakes?
Mr. WAGNER. Employment in the operation and maintenance of

Land Between The Lakes varies seasonally from approximately 140
during the off season to about 215 during the busy summer season.
Mr. EvrNs. Explain the purpose and nature of the "cooperative pro-

grams with various organizations and institutions" mentioned in your
justifications on. page 106.
Mr. WAGNER. "Cooperative programs" is the term used to describe

projects undertaken jointly with others, from colleges to special inter-
est groups. Usually there are economical benefits to TVA, but the prin-
cipal benefit comes from the increase in variety of recreational activ-
ities which can be enjoyed by visitors. Examples of cooperative pro-
grams include the construction of a hiking trail with the National
Campers and Hikers Association. The trail, incidentally, is now desig-
nated as a National Recreation Trail by the Department of the In-
terior. Land Between The Lakes and the state park departments of
both Kentucky and Tennessee jointly sponsor numerous special edu-
cational events each year. Examples of such events include Weekend
with the Eagles, Archaeology Weekend, the Blue-Gray Affair (Civil
War) , and Geology Weekend.
Mr. Elms's. What is the purpose and nature of the work-study pro-

grams mentioned in your justifications on page 107?
Mr. WAGNER. The program gives participants an opportunity to

gain. field experience that will be useful in their careers, to gain an
understanding for work and the fruits of work, and to develop an
appreciation of the stewardship of our natural resources. Junior high,
high school, and college level school groups have conducted work-study
programs in resource management and ecology. Examples of the work
include tree and wildlife shrub planting, trail maintenance erosion
control, the erection of wildlife nesting structures, litter pickup, build-
ing fish attractors

' 
and other conservation activities.

Mr. EviNs. What is the current level of visitation at Land Between
The Lakes?
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Mr. WAGNER. Visits to Land Between The Lakes in calendar year
1975 totaled 2,131,814. This represented a 151,581, or 7.7 percent in-
crease over 1974. As of February 22, 1976, there were 40,000 more
visitors than during the same 2-month period in 1975.
Mr. EviNs. How has actual visitation compared with your expecta-

tions?
Mr. WAGNER. The increased cost and shortage of gasoline in 1974 and

1975 were expected to cause a decrease in visitors. The number of vis-
itors dropped for a few months, but soon increased and exceeded ex-
pectations. The number of visitors in calendar year 1975 increased
almost 8 percent over calendar year 1974. The number of visitors to the
facility during the next 5 years is expected to increase markedly.

FERTILIZER DEVELOPMENT

Mr. EviNs. You are requesting $8,424,000 for capital outlay of
chemical facilities, more than double the fiscal year 1976 appropria-
tion level of $3,764,000. However, your nonpower proceeds for capital
outlay has dropped from $1,990,000 in fiscal year 1976 to only $100,000
in fiscal year 1977. Explain the nature of these nonpower proceeds and
why they are dropping so drastically in fiscal year 1977. Why is such
a huge increase needed in appropriations?
Mr. WAGNER. Mr. Chairman, I would like to answer your question

briefly and then supply a more detailed response for the record.
First, let me describe the fertilizer development program. The

program consists of three elements: research and development, intro-
duction, and the necessary capital projects to support the two. His-
torically, research and development has been financed entirely by
appropriations. The introduction costs are partially offset by proceeds
which are derived primarily from the sale of introductory fertilizer.
Like research and development, capital projects are funded from ap-
propriations with one exception. Late in 1974 and in 1975, fertilizer
shortages and the resulting increase in demand created a special situa-
tion. Fertilizer prices rose and since the price for our introductory
material is just a little under fertilizer market prices, income from in-
troduction was exceptionally high. This same situation was expected
to continue into fiscal year 1976.
At the same time, we were faced with some unscheduled capital re-

quirements, primarily for pollution control facilities. Consequently,
we decided that we would use the extra proceeds in fiscal year 1976 to
fund some of our capital projects. Since that decision, the fertilizer
market has made a complete reversal and the expected proceeds did
not materialize. Moreover, we were faced with the necessity of defer-
ring some of the fiscal year 1976 capital projects funded from ap-
propriations to meet introduction expenses. The $8 million in fiscal
year 1977 will finance essential capital projects needed to maintain an
ongoing program. These consist of items deferred from fiscal years
1975 and 1976, plus some new facilities needed for pollution control.
[Information follows:]

TENNESSEE VALLEY AUTHORITY

FERTILIZER DEVELOPMENT PROGRAM

TVA's fertilizer program is national in scope. As the only Federal agency
undertaking basic fertilizer research, TVA plays a major role in assuring that
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high quality fertilizers are produced at reasonable costs and that farmers and
the fertilizer industry understand how to use new fertilizer developments to
maximum advantage. The beneficiary is the general public—the ultimate con-
sumer of food and fiber. The production of nearly all modern fertilizers involves
processes developed by TVA and patented in the name of the U.S. Government.
Licenses to use TVA's patents are made available to private industry, thus as-
suring that the public reaps maximum benefits from the Government's research
expenditures. Some 588 licenses have been issued for use in plants in 39 States.
The fertilizer development program is included in three budget categories:

(1) fertilizer research and development, (2) fertilizer introduction, and (3)
chemical facilities needed in the development and introduction of new fertilizers.
The program is financed from appropriated funds and from income received from
the sale of experimental fertilizers through introductory programs. Appropria-
tions are used to finance research and development, almost all chemical facilities,
and part of the introduction costs.
One objective of the introduction program is to manufacture and distribute

fertilizers in enough quantity to generate broad acceptance by both farmers and
the fertilizer industry. Although introductory fertilizers are sold to cooperators,
the objective is to help defray part of the cost, not to generate a profit. Obviously,
the cost of producing an experimental fertilizer is higher than producing a ma-
terial which has been in production for some time. Because it is experimental,
pricing the introductory material, even at cost, would make it more expensive
than existing materials, and there would be no incentive for farmers to use it.
Consequently, introductory fertilizers are priced a little below existing market
price. As a consequence, income from the sale of fertilizers is influenced largely
by the general fertilizer market situation. The problem is compounded by the
budget cycle which requires that estimates of the market situation must be
made about a year to a year and a half in advance of the fiscal year being
budgeted.
During fiscal year 1974 the fertilizer market situation changed drastically.

Shortages of commercial fertilizer materials developed and prices advanced
rapidly. The estimates included in the President's budget for fiscal year 1976
were based on the assumption that good market conditions would continue
through 1975, 1976, and the transition quarter. Because of the unusually high
income projected from introduction, we proposed to use the extra funds for the
installation of unscheduled pollution abatement equipment and facilities re-
quired to meet environmental standards and to defray part of the cost of needed
production facilities. Modest increases were estimated in the contingency reserve.
A reversal of the fertilizer market situation started during fiscal year 1975

and conditions have continued to worsen. The demand for fertilizer decreased as
a result of higher prices; at the same time the supply of fertilizers increased
nationwide. Consequently the interest in TVA's introductory fertilizers also
diminished. TVA's actual expenditures and income in 1975 for the fertilizer de-
velopment program and the estimates now before the Congress for 1976, the
transition quarter, and 1977 reflect the critical situation which TVA faces be-
cause of the reversal in the fertilizer supply-demand situation and the subsequent
decline in prices.
The amount of fertilizer introduced in 1975 was below estimates; inventories

increased; production expenses reflected higher costs of energy, materials, and
labor: to offset this, facilities planned for construction from anticipated income
were deferred; and the reserve for contingencies was completely depleted.
Estimates for 1976, which were included in the President's budget submitted

to the Congress in January 1975, have been revised. In the budget now before
Congress, we plan to defer all possible plant additions and undertake only es-
sential plant improvements in order to offset increased operating costs. Our
present estimates are based on an improvement in fertilizer sales and a reduc-
tion of inventories on hand at the beginning of the year. If the fertilizer market
does not improve during the shipping season this year, TVA will be faced with
even more serious problems for both 1976 and the transition quarter. Estimates
before the Congress already indicate a zero balance in the contingency reserve
at September 30, 1976.
The 1977 budget request for the fertilizer development program represents the

minimum appropriation level which would restore the program to an efficient
operating level. Chemical plant additions and improvements amounting to more
than $7.3 million have been deferred from 1975, 1976, and the transition period.
The estimate of $12.7 million in 1977 would fund essential facilities which have
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been deferred along with additional pollution control equipment required to meet
environmental standards.
The total cost for fertilizer introduction in 1977 remains at the same level

as 1976, however, there is a difference in the source of funds required for financ-
ing the program. Income expected from fertilizer sales in 1977 is projected to
be $7 million below the 1976 estimates; consequently, the activity will require
$12.5 million in appropriated funds in 1977.
TVA is making all possible adjustments to meet this unexpected change in

program funding. Plans are underway to shut down the phosphorus furnaces
earlier than previously scheduled. Less expensive wet-process phosphoric acid is
now available in sufficient quantity and at prices which will permit the program
to move ahead without having to rely on the more expensive furnace acid. A
comprehensive review of fertilizer plant capital requirements is being made to
determine if some further reductions or deferrals can be made. Production sched-
ules are being examined in light of a possible failure of the expected improve-
ment in fertilizer prices and demand. TVA's fertilizer development program is
struggling to survive through the remainder of 1976 and the transition quarter.
The goal ahead is the reestablishment of a more efficient operation with the ad-
ditional funds requested in 1977.

Mr. EVINS. Your appropriation request for operating expenses has
jumped from $12,357,000 in fiscal year 1976 to $20,485,000 in fiscal
year 1977. However, your nonpower revenues to assist in operating
your fertilizer programs drops from $44,889,000 in fiscal year 1976
to $37,254,000 in fiscal year 1977. Why are your nonpower proceeds
dropping so much in fiscal year 1977? Why is such a large increase in
appropriations necessary?
Mr. WAGNER. Total operating expenses for fiscal year 1977 are at

about the same level as for fiscal year 1976. As I mentioned earlier,
proceeds are obtained mainly from the sale of experimental fertilizers
to program cooperators. Total sales of fertilizers in 1977 will be some
$7 million less than 1976 due to lower fertilizer demand and
declining prices. This increase in appropriations is needed to offset the
decrease in proceeds and to restore the fertilizer introduction pro-
gram to an efficient operating level. It will enable us to meet high
priority national fertilizer research and development requirements.
Mr. EVINS. Your justifications state that the fiscal year 1977 budget

request reflects a continuation of the shift from TVA produced ther-
mal-process to purchased wet-process phosphoric acid as a source
of fertilizer phosphates. Explain why this shift is being made.
Mr. WAGNER. For two reasons, both associated with the relative costs

of the two types of acid. Thermal acid in much more expensive to make
because it requires substantially more energy and labor and is made
in smaller sized plants. By buying wet-process acid rather than mak-
ing thermal acid, the cost of our developmental production can be
held down in the future. Secondly, developments based on the less ex-
pensive wet-process acid will be more useful to American agriculture
since the thermal acid is priced out of the fertilizer market.
Mr. EviNs. It is stated in your justifications that "work will be

continued on facilities to demonstrate production of sulfur-coated
urea." Give the Committee a current status report on these facilities.
Mr. WAGNER. Detail design work for the equipment and the equip-

ment arrangement, the steel frame for the building, instrumentation,
and pollution control systems is under way.

Design is estimated to be about 30 percent complete. Procurement of
materials and equipment is in progress and is estimated to be about
37 percent complete. The estimate project completion date is Janu-
ary 1, 1978.
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Work has been delayed because it has been necessary to shift funds
to developmental production in 1976 and the transition quarter to offset
the effect of the worsening fertilizer market situation and the resulting
decrease in nonpower proceeds.
Mr. EVINS. You are requesting $3,384,000 in fiscal year 1977 for the

wet-process phosphoric acid concentrator. Yet no nonpower proceeds
are being committed to this program as in previous years. Why are
no nonpower proceeds being earmarked for this program ?
Mr. WAGNER. Mr. Chairman, we had originally planned to finance

the entire cost of the concentrator from fertilizer proceeds, but due
to the reversal in the fertilizer market the funds are not available.
Mr. EviNs. Explain the huge increase in the appropriation request

for this facility from $166,000 in fiscal year 1976 to $3,384,000 in fiscal
year 1977.
Mr. WAGNER. This fiscal year we have spent $166,000 primarily for

engineering design for the concentrator. The $3,384,000 in 1977 is for
procurement and construction of the facility.
Mr. EVINS. Explain the need for the storage facilities for clarified

liquid fertilizer for which you are requesting $500,000 in fiscal year
1977.
Mr. WAGNER. Clarified liquid fertilizers made from wet-process acid

must be stored at temperatures below 60° F. to prevent precipitation of
insoluble impurities. Consequently, the railroad tank cars which we
used to store products made from thermal acid cannot be used, and we
have no storage facilities where the required temperatures can be
maintained.
Mr. EVINS. Explain the need for storage facilities for suspension

fertilizer for which you are requesting $300,000 in fiscal year 1977.
Mr. WAGNER. Suspension fertilizers have some very desirable fea-

tures. They are low in cost, have high nutrient analysis and are excel-
lent carriers of additives such as insecticides and herbicides. They
also have a characteristic on the negative side—they tend to settle
when stored over long periods of time. Consequently periodic mixing
is required. We do not have storage facilities suitable for the large
quantities of suspension fertilizers we will be introducing in the future.
Mr. EVINS. Your primary pollution abatement facilities request has

jumped from $2,116,000 in fiscal year 1976 to $4,003,000 in fiscal year
1977. Yet no nonpower proceeds are earmarked for this program in
fiscal year 1977 as in previous years. Explain the need for this huge
increase in appropriations and the lack of providing nonpower
proceeds.
Mr. WAGNER. Several of the pollution abatement items which will be

completed in fiscal year 1977 with appropriated funds were begun ear-
lier, and were financed in part from fertilizer proceeds. As we have
already indicated, the flow of these proceeds has not met our projec-
tions and completion must be funded from appropriations.
Mr. EviNs. What is the purpose and nature of improvement and

additions to production facilities that you have planned in fiscal year
1977?
Mr. WAGNER. We proposed to modify and improve the suspension

fertilizer unit and build a new liquid fertilizer clarifier. One of the
purposes in moving from the pilot plant to developmental production
is to identify and solve problems which were not apparent in the pilot
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plant. Some of the funds will be used for modifications in the suspen-
sion fertilizer unit which will result in improved production and over-
come a pollution problem. The balance will complete facilities for
clarifying liquid fertilizers. The clarifier is needed to produce a clear
liquid product from 11-37-0 liquid fertilizer made from wet-process
phosphoric acid. Clarification is necessary to remove impurities carried
over from the wet-process acid that would stop up equipment farmers
use to apply the fertilizer.
Mr. EVINS. Why is your income from the fertilizer programs drop-

ping from $49,400,000 in fiscal year 1976 to $42,373,000 in fiscal year
1977?
Mr. WAGNER. Income from experimental fertilizer sales in 1977 is

projected to be down about $7 million from 1976. This is due to lower
fertilizer demand and declining prices.
Mr. ENT'Ns. Your budget request for fertilizer introduction has in-

creased from $5,413,000 in fiscal year 1976 to $12,477,000 in fiscal year
1977. At the same time, your nonpower proceeds earmarked for this
program drop from $44,889,000 in fiscal year 1976 to $37,254,000 in
fiscal year 1977. Explain the basis for this decrease in nonpower pro-
ceeds. Why is the appropriation increase necessary?
Mr. WAGNER. Here again, the down-turn in the fertilizer market has

reduced the amount of money available from fertilizer proceeds. The
increase in appropriations is needed to offset this reduction. The total
cost for the introduction program remains at the same level as 1976.
Mr. Evusrs. Your justifications state your fertilizer programs have

assisted in preserving "the small business segment of the fertilizer
industry." Elaborate on that statement for the committee.
Mr. WAGNER. Last year, farmers in the United States used approxi-

mately 47 million tons of fertilizer materials. This fertilizer was sold
through more than 12,000 outlets. An estimated one-half of these out-
lets are classed as small manufacturers and about 75 percent are in-
dividual firms.
These small firms benefit from our program in two ways. They re-

ceive better materials from the basic producers because practically all
granular, complete mixed fertilizers and the major bulk blending fer-
tilizer, 18-46-0, are produced by TVA-patented processes.
More importantly, however, they benefit because we work more

closely with them. About 75 percent of the more than 250 cooperators
in our educational programs are small business firms. We estimate that
80 percent of the licenses for use of our patented developments have
been to small businesses. We work closely with this segment of the
industry because of their direct relationship with the farmer and be-
cause they are less able to generate their own technology.
Mr. Evusrs. Your justifications state that the "Nation depends almost

exclusively on TVA to develop the new fertilizer technology required
to maintain its position of world leadership in agricultural produc-
tion." Explain how this situation occurred.
Mr. WAGNER. American agriculture relies on adequate supplies of

high-quality fertilizers, three-fourths of which are made with the aid.
of TVA developments. Scientists estimate that 35 percent to 45 per-
cent of our increased farm production over the past generation is due
to greater use of fertilizers. TVA takes out patents on its new devel-
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opments and grants nonexclusive licenses to any company for their use.
Through 1975, 591 licenses had been granted to 360 companies to use
TVA developments in 536 plants in 36 States.

Fertilizers available in the early 1930's were low in plant food con-
tent and physical quality. Formers used them sparingly or not at all.
TVA was directed to change this situation—to "improve and

cheapen" fertilizer production and to engage in "experimentation, edu-
cation and introduction" to test and demonstrate the new products.
TVA started out by converting wartime facilities at Muscle Shoals,

Ala., to produce concentrated superphosphate, a superior fertilizer,
and developing cooperative educational programs to promote its use
and the use of other scientific farming practices by farmers. Over the
years, the Muscle Shoals facilities evolved into a National Fertilizer
Development Center and a primary source of technology for the Na-
tion. From it have come such major developments as ammonium ni-
trate fertilizer, diammonium phosphate, granular fertilizer technology,
and improved fluid fertilizers. Educational programs continue to carry
the benefits of TVA research into every corner of the country.
In 1964, USDA terminated its fertilizer research activities. Since

that time TVA has been the only Federal agency undertaking fertilizer
reseach. Research by the U.S. fertilizer industry has not been a sig-
nificant factor in new fertilizer developments.
Mr. EviNs. How can private industry be encouraged to take a larger

role in developing fertilizer technology?
Mr. WAGNER. The few attempts made by private companies in recent

times to develop fertilizer research programs have largely been aban-
doned. The high cost and the poor prospect for turning up proprietary
developments which could pay for the investment are major deterrents.
We have urged industry to do more of its own research, but it has not
responded.
Mr. EviNs. It is stated in your justifications that dwindling supplies

of natural gas "signal severe problems for fertilizer and food produc-
tion." Explain how a shortage of natural gas affects TVA's fertilizer
programs. Would you elaborate on this?
Mr. WAGNER. Over 95 percent of U.S. ammonia capacity uses nat-

ural gas as the feedstock. Ammonia in turn is the basic building block
for the production of fertilizers containing nitrogen. The production
rate of natural gas in the United States is currently around 23 trillion
cubic feet per year, and the latest estimate of known reserves is about
205 trillion cubic feet. Our production rate is declining at 8 to 10 per-
cent per year. So you can see that the situation is serious and will be-
come extremely critical in the near future. Naphtha or fuel oil can be
substituted, but unfortunately these are petroleum-based products
which are in short supply in the United States

' 
and heavy reliance on

imports from the oil-rich countries presents its own set of problems.
Our best bet for the future is to use coal as a source of hydrogen. We
have vast reserves of coal in this country, and many of them are located
within or close to the farming areas that use the fertilizer. There are
some moderate to large scale coal-based ammonia plants in operation
or being constructed in South Africa, Turkey, and India. But these
plants are based upon German technology largely developed before
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World War II. Such plants are costly to construct, inefficient, and
dependent entirely on foreign technology. U.S. industry is very re-
luctant to construct similar plants because of their costs and deficien-
cies and because of their total dependence on foreign technology.
Mr. EviNs. There is considerable activity on coal gasification for

fuel purposes already. Why doesn't industry adopt this technology?
Mr. WAGNER. The current advances in fuel technology do, of course,

have value for ammonia synthesis. However, further adaptation is
required for these advances to be used efficiently for ammonia syn-
thesis. This must be done in conjunction with adaptations of the am-
monia plant. It is this coadaptation and demonstration that is neces-
sary before the U.S. industry will risk the large investments required.
Mr. EviNs. What do you see as TVA's role in this?
Mr. WAGNER. I think we could play a very key role. As you know,

TVA operates the National Fertilizer Development Center. There we
have the necessary engineering and chemical expertise to install, test,
and demonstrate a coal gasifier; we have a small, relatively new am-
monia plant which would be available for modification and is adapt-
able for testing and demonstration of the process; and we have the
close working relationships with the fertilizer industry that would use
the process. In fact, the fertilizer industry already has come to us with
the proposal that we initiate a major effort in this area. They say
ammonia from coal is their highest priority need. I might add that
in this respect both the National Academy of Science and the Na-
tional Agricultural Research Policy Committee also have identified
ammonia from coal as a high-priority project in relation to national
and world needs.
Mr. Eviics. Does TVA have any capability to begin such a project

in fiscal year 1977? What would be the total cost of such an under-
taking and, assuming a start in 1977, what time frame are we talking
about to complete the project?
Mr. WAGNER. It is difficult at this time to give precise figures. Based

on our experience, we would need about $1.6 million in the 1977 fiscal
year budget for initial engineering and possibly $35 to $40 million
between 1978 fiscal year and 1982 to complete the project.
The fact that we already have the small ammonia plant needed for

such a project represents a savings of some $14 million based on
today's costs for such a plant—or much more if all related support
facilities also had to be installed.
I think that if TVA were to be involved in the ammonia from coal

project such as I have outlined, we could assure the earliest possible
development and demonstration of a workable system at minimum
cost.

GENERAL SERVICE ACTIVITIES

Mr. EviNs. Your appropriation request for general facilities is $1,-
933,000 in. fiscal year 1977, an increase of $819,000 over fiscal year 1976.
Explain why this increase is necessary.
Mr. WAGNER. Over one-half of the increase results from higher costs

for new equipment and parts, especially replacement trucks, trailers,
and construction equipment needed in TVA construction activities.
The remainder of the increase is mostly for the completion of construe-
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tion of a facility near the Browns Ferry Nuclear Plant for research and
demonstration in the use of heated water to produce vegetable crops.
Mr. Elam. Explain the need for a high precision computing facility

for which you are committing $2 million in nonpower proceeds in, fiscal
year 1977.
Mr. WAGNER. The high precision computer proposed in fiscal year

1977 will be used primarily in computations of design and environ-
mental operational data for nuclear powerplants which require a high
degree of accuracy. The more expensive alternative is to rent time from
other sources. Much of this work is now being done for TVA by outside
contractual arrangements, and the volume of computations is projected
at a level that makes purchase of a computer economically feasible.
Mr. Evils's. Explain the need for 200 new passenger sedans for fiscal

year 1977.
Mr. WAGNER. The 200 sedans proposed for purchase in 1977 will

replace sedans that will individually have been driven over 60,000
miles and/or in use at least 6 years. Keeping high mileage older cars

, in operation is expensive not only from a maintenance standpoint, but
also because of high fuel consumption. The 200 sedans to be replaced
are full-sized cars equipped with V-8 engines. The new sedans will be
compacts equipped with six cylinder engines.
Mr. Evils's. Many of the items in your request of $2,129,000 for other

general facilities and equipment are for general resource development
programs. Why are these requests for equipment and facilities not
included in program requests?
Mr. WAGNER. The facilities and equipment financed in this budget

category are used in all TVA programs. Much of the equipment is
applicable to general resource development programs but is used also
for water resource development and other programs.
Mr. Evms. What benefits has the Tennessee Valley region gained

from the Valley Mapping and Remote Sensing Program?
Mr. WAGNER. By providing accurate, basic map in formation to TVA,

-State and local governments and the private sector, the Valley map-
ping program has been and continues to be a key iool in developing
the resources of the region. Examples of such use include: planning and
design of major water resource power facilities; industrial and recre-
ational development evaluation; land use planning; geologic investi-
gations; powerline, pipeline, and highway routing; sanitary landfill
planning; water and sewer system and network planning; and flood-
plain zoning and insurance studies.
Remote sensing is becoming an increasingly valuable tool in resource

development. It has already become a valuable aid in such areas as
water temperature and quality, forest inventory and typing, land
cover mapping, wetlands classification, strip mining, flood damage, and
air quality. Effective applications developed within TVA in several

• disciplines have been demonstrated and are now in use by other agen-
cies and the people of the region.
Mr. Evils's. Give the committee a report on TVA's plans to assist

in celebration of the Bicentennial.
Mr. WAGNER. The Tennessee Valley Bicentennial South Caravan

opened in Muscle Shoals, Ala., January 2, 1976, as planned. The
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caravan toured the State of Alabama until February 10 when it
moved into Georgia on its tour through eight southern States. The
attendance at the caravan has been good, especially in the smaller
cities. Through February attendance will be approximately 100,000
people. The cost of the caravan is being shared by TVA, the par-
ticipating States, and the local communities which host the caravan.
The Army and Air National Guard units of each State have volun-
teered the men and vehicles to move, assemble, and generate power for
the exhibit. Two hundred and fifty TVA retirees have volunteered
their services and are being used as caravan staff in 2-week shifts.
Mr. EviNs. What benefits does the Tennessee Valley region gain

from paying the expenses of Soviet delegates under scientific and
technical cooperation?
Mr. WAGNER. The program is aimed at the exchange of energy-

related information between the United States and Soviet Russia.
Our technical people have already been to Russia and the fiscal year
1977 allowance of $20,000 will be used to meet TVA expenses involved
in the reciprocal visit by the Soviets. The benefits are twofold. Besides
the obvious contribution to relations between the countries, the tech-
nical knowledge and information derived from our visit to the U.S.S.R
were quite valuable. We plan to build on that knowledge during the
forthcoming visits by the Soviets.
Mr. EviNs. Representative Clifford Allen has submitted some ques-

tions and I would like you to supply a detailed answer for the record
to these questions.
I note Mr. Allen's presence in the audience. We are pleased to

have him with us.
[The information follows:]
Question. What was the increase or decrease in your Fuel Cost Adjustment

and Purchased Power Adjustment for the month of February, 1976 to be applied
to residential customers in the areas served by TVA?
Answer. The adjustment which TVA applied to the bills of its distributors

was 64 cents per 1,000 kWh. Due to power losses on the distribution systems
this amount of money must be recovered by the distributor on less energy.
Therefore, the increase for the month of February was 70 cents per 1,000 kWh
of residential usage. The adjustment for March was a decrease of 4 cents per
1,000 kWh, the fifth such decrease in the last 6 months.

Question. What was the increase or decrease in your Fuel Cost Adjustment
and Purchased Power Adjustments for the month of February, 1976 to be
applied to Commercial and Industrial users of TVA power?
Answer. The increase in February for a large directly served industrial cus-

tomer billed under part C of the general power rate was 06 cents per 1,000 kWh
on the first 20 million kWh and 64 cents per 1,000 kWh on all kWh over 20
million.

Question. Now, you have approved, Mr. Wagner, an increase in the Fuel Cost
Adjustment of 70 cents per 1,000 kilowatt hours for residential users. What
was the net power revenues of TVA for the six month period ended December
31, 1975?
Answer. Our financial statements do not include a category designated as net

power revenues. Our total operating revenues for that period were $852,792,173
and the net income was $103,045,337.

Question. How does that net income figure compare with your past operating
'history?

Answer. The net income through December 31, 1975, appears to be on track
toward our total year estimate of $204,648,000. If this total amount is realized
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it will be about 12 percent of revenues. I would like to submit a comparison
of our 1976 estimates with the past 5 fiscal years. The information follows:

1976
1971 1972 1973 1974 1975 estimate

Net income $119.0 $112. 1 $106.4 $106. 1 $103.4 $204.6Operating revenues $598.0 $641.8 $749.3 $883.6 $1, 176.3 $1, 711. 1
Net income as percent of operating revenues 19.9 17.5 14.2 12.0 8.8 12. 0

One equally good way to evaluate the estimated 1976 net income is to compare
it with TVA's net assets. The information follows:

1976
1971 1972 1973 1974 1975 estimate

Net income $119.0 $112. 1 $106.4 $106. 1 $103.4 $204.6Net assets $3, 242.0 $3, 781.7 $4, 214.4 $4, 676.6 $5, 554.2 $6, 623. 8Percent of net assets 3.7 3.0 2.5 2. 3 1.9 3. 1

It must be remembered that from the estimated net income figure of $204.6
million stated above, we must deduct $20 million for repayment to the Treasury
on the appropriation investment in the power system and a return on that in-
vestment of $65.1 million. This would leave only $119.6 million, or 7 percent of
our estimated operating revenues to increase the equity in the power system.

Question. Based upon the first two quarters, what do you project the net in-
come to be for fiscal year ending June 30, 1976?
Answer. The President's budget estimate for net income for the full year is

$204.6 million. The results through December seem to indicate that this estimate
is approximately correct.

Question. Will that be the largest net income derived by TVA since its
inception?
Answer. Measured in terms of absolute dollars, that's correct. However, meas-

ured in relative terms as I explained earlier, it is in line with past experience.
Question. How many Federal agencies does the Tennessee Valley Authority

sell power to and serve directly?
Answer. In addition to its own interdivisional sales of power, TVA supplies

electric power to 10 Federal installations operated by the Army, the Navy, the
Air Force, and the Energy Research and Development Administration.

Question. What percentage of total power revenues in dollars are derived by
TVA from sales directly to these Federal agencies?
Answer. In recent years the percent of total revenue from sales to other Fed-

eral agencies has been growing significantly due to the increasing loads of
ERDA. In 1971, 10.3 percent of revenues came from these sales. In 1976 we
estimate that this will have increased to 17.9 percent of total revenue. I would
like to submit data for the past 5 years and the estimates for this year.
[The information follows:]

Percent of revenue from Federal agencies:
1971  10. 3
1972  11.4
1973  13. 8
1974  13. 8
1975  15. 5
Estimate 1976 18. 0

Question. What percentage of total power sales by TVA in kilowatt-hours are
sold directly to these Federal agencies?
Answer. These sales which made up 13 percent of our kWh sales in 1971

are expected to account for 20 percent in 1976. I have a 5-year series and our
budget estimates for this year also.
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[The information follows :]

Percent of kWh sales to Federal agencies:
1971  13. 0
1972  13. 7
1973  16. 5
1974  16.4
1975  18. 2
Estimate 1976 20. 1

Question. How many large industrial companies does TVA sell power to and
serve directly?
Answer. TVA has entered into 50 contracts to supply power directly to 38

companies having large or unusual power requirements. Separate facilities are
served under different contracts even though in some cases more than one are
owned by the same company.

Question. What percentage of total power revenues in dollars are derived by
TVA from sales directly to these large industrial customers?
Answer. Power revenues from sales to directly served industrial customers

vary somewhat with ups and downs in the economy, but recently they have
averaged about 20 percent of our total revenues. I have the same 5-year series
and the estimates for 1976. The information follows:

Percent of power revenues from directly served industries:
1971  20. 9
1972  19. 4
1973  19. 3
1974  20. 3
1975  19. 3
Estimate 1976 18. 6

Questions. What percentage of total power sales by TVA in kilowatt hours
sold are sold directly to these large commercial and industrial customers?
Answer. The pattern of kWh sales is similar to the pattern displayed by

revenues. The information follows:

Percent of kWh sales to directly served industries:
1971  23. 5
1972  21. 5
1973  21. 1
1974  22. 4
1975  20. 5
1976 (Estimate) 19. 5

Question. Please submit a list of the particular Federal agencies and facilities
served directly by TVA and their location within the TVA service region.
Answer. In addition to its interdivisional sales, TVA supplies power to the

following Federal installations:

FEDERAL CUSTOMER AND LOCATION

U.S. Energy Research and Development Administration, Oak Ridge, Tenn.
U.S. Energy Research and Development Administration, Paducah, Ky.
U.S. Air Force—AEDC, Tullahoma, Tenn.
U.S. Air Force—Columbus Air Force Base, Columbus, Miss.
U.S. Army—Chemical Corps, Muscle Shoals, Ala.
U.S. Army—Fort Campbell, Christian County, Ky.
U.S. Army—Redstone Arsenal, Huntsville, Ala.
U.S. Army—Volunteer Army Ammunition Plant, Chattanooga, Tenn.
U.S. Navy—Memphis Naval Air Station, Millington, Tenn.
U.S. Navy—Naval Weapons Industrial Plant, Bristol, Tenn.
Question. Please submit a list of the particular large commercial and industrial

customers served directly by TVA and their location within the TVA service
region.
Answer. TVA's directly served customers and the locations of the facilities

served are as follows:
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CUSTOMER AND LOCATION

Acety-Arc, Inc., Calvert City, Ky.
Air Products & Chemicals, Inc., Calvert City, Ky.
Airco, Inc., Calvert City, Ky.
Aluminum Co. of America, Alcoa, Tenn.
American Enka Co., Lowland, Tenn.
Amoco Chemical Corp., Decatur, Ala.
Beaunit Corp., Etowah, Tenn.
Bowaters Southern Paper Corp., Calhoun, Tenn.
Carborundum Co., The, Jacksboro, Tenn.
Champion International Corp., Courtland, Ala.
Cities Service Co., Copperhill, Tenn.
Consolidated Aluminum Corp., New Johnsonville, Tenn.
Diamond Shamrock Corp., Muscle Shoals, Ala.
E. I. du Pont de Nemours & Co., New Johnsonville, Tenn.
Engelhard Minerals & Chemicals Corp., Rockwood, Tenn.
Firestone Tire & Rubber Co., The, Bowling Green, Ky.
Foote Minearl Co., New Johnsonville, Tenn.
GAF Corp., Calvert City, Ky.
General Motors Corp., Athens, Ala.
Goodrich Chemical Co., Calvert City, Ky.
Government Services, Inc., Fontana, N.C.
Hooker Chemicals & Plastics Corp., Columbus, Miss.
Hooker Chemicals & Plastics Corp., Columbia, Tenn.
Intl. Minerals & Chemicals Corp., Birdgeport, Ala.
Intl. Minerals & Chemical Corp., Kimball, Tenn.
Intl. Pollution Control, Inc., Calvert City, Ky.
Kerr-McGee Chemical Corp., Hamilton, Miss.
Mead Corp., The, Stevenson, Ala.
Monsanto Co., Columbia, Tenn.
Monsanto Co., Decatur, Ala.
Monsanto, Co., Guntersville, Ala.
Olin Corp., Charleston, Tenn.
Pennwalt Corp., Calvert City, Ky.
Revere Copper and Brass, Inc., Scottsboro, Ala.
Reynolds Metals Co., Sheffield, Ala.
Stauffer Chemical Co., Mount Pleasant, Tenn.
Tennessee Forging Steel Corp., Calvert City, Ky.
Tenn. River Pulp & Paper Co., Counce, Tenn.
Texas Eastern Trans. Corp., Egypt, Miss.
Texas Eastern Trans. Corp., Barton, Ala.
Texas Eastern Trans. Corp., Mount Pleasant, Tenn.
Texas Eastern Trans. Corp., Gladeville, Tenn.
Texas Eastern Trans. Corp., Tompkinsville, Ky.
Union Carbide Corp., Columbia, Tenn.
Union Carbide Corp., Sheffield, Ala.
United States Steel Corp., Cherokee, Ala.
W. R. Grace & Co., Memphis, Tenn.
Question. Why is the energy charge or fuel cost adjustment rate factors higher

for residential consumers than for large industrial and commercial customers of
TVA distributors and TVA's direct customers?
Answer. The energy charge and the adjustment factor are not the same thing.
For large general power customers, unlike residential customers, the energy

charge is only a fraction of the total bill. The energy charge is geared to TVA's
variable costs of generating electricity, and is based on the total number of
kilowatthours consumed during the billing period. In addition to an energy
charge, the bill to a large industry includes a demand charge, geared to TVA.'s
fixed costs of providing capacity, which is based on the maximum demand
measured during the billing period. A large customer must also pay substantial
facilities rental charges for power deliveries at less than transmission line
voltages-161,000 volts—and must undertake a long-term contract with sub-
stantial minimum bill obligations. Residential and most small general power
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customers do not pay separate demand, energy, or facilities rental charges; in-
stead, the cost components covered by such charges are included in the per-kilo-
watthour charge which the small customer pays, and which, like the separate
energy charge for larger customers, is based on total kilowatthours consumed.
Thus, the "energy charge" to large industries and the charge per kilowatthour to
residential consumers are not directly comparable. A realistic comparison of
charges between residential and industrial customers must include the demand
and facilities rental charges paid by the latter. Such a comparison must also in-
clude the effects of load factor, since a high load factor customer will have more
units available over which to spread his fixed costs, and thus may have a much
lower cost per kilowatthour than a customer with a lower load factor, even if
the rates charged are identical. Industries usually have a much higher load factor
than residential consumers. In addition to these considerations, the unit cost of
supplying large amounts of power to a single customer is less than the cost of
supplying the same total amount to many small users, and the charge for
residential consumers reflects the higher unit costs of supplying them.
As to the adjustments, TVA in January 1975 added a formula to all of its

rates by which the applicable energy charges automatically reflect changes up
or down in TVA's costs of fuel and purchased power 2 months before. The ad-
justment factor applies equally to all wholesale purchases by the distributors of
TVA power. TVA's power contracts with the distributors provide that retail
revenues will be adjusted to compensate for any wholesale rate adjustments
charged to any distributor. One of the costs that must be reflected in the retail
rates under these provisions is the distributor's costs of energy losses for which
the distributor has been billed under the wholesale rate. The amount of these
losses is different for the various classes of customers because of the different
facilities required by the distributor to serve them. For example, deliveries to
large industries are concentrated and require a minium amount of transforma-
tion and distribution facilities. Residential sales on the other hand usually re-
quire long distribution lines, and sometimes, there may be several changes in
voltage levels before delivery to the customer. The differences per kilowatthour
in retail adjustment factors to each of the customer classes therefore reflect the
average cost of transformation and distribution line energy losses between the
point of wholesale delivery by TVA to the distributor and the point where the
distributor delivers electric service to the retail customer.

Question. It was my understanding that this fuel cost adjustment was a pure
energy charge and had nothing to do with the amount of power consumed. Please
explain the difference, if I am in error.
Answer. The energy charge is the charge for the number of kilowatthours con-

sumed. The adjustment is made to that charge. Accordingly, it goes directly to
the amount of power consumed.

Question. From whom does TVA purchase power when their own demand ex-
ceeds their capacity?
Answer. TVA purchases power from the neighboring electric systems with

which it is interconnected and from systems with which it has contracts. TVA
also sells power to some of these systems as permitted by section 15d of the TVA
act. The electric systems involved are: Appalachian Power Co., Big Rivers Elec-
tric Corp., Carolina Power & Light Co., Cincinnati Gas & Electric Co., East
Kentucky Power Cooperative., Kentucky Utilities Co., Louisville Gas & Electric
Co., Mississippi Power & Light Co., Southern Services, Inc., Union Electric Co.,
Central Illinois Public Service Co., Illinois Power Co.

Question. On what terms does TVA purchase this excess capacity?
Answer. The contracts for such power specify the amounts and periods of

availability and the prices that will apply. The price usually includes a reserva-
tion or demand charge per kilowatt and an energy charge based on the supplier's
source of supply plus an allowance for transmission losses and handling charge.

Question. How often in this fiscal year, which ends in June, has TVA pur-
chased power from its various excess capacity suppliers?
Answer. This fiscal year we have purchased power from five neighboring

utilities under contracts that made power available to TVA during seven differ-
ing periods which overlapped at certain times.

Question. What portion of the energy charge is attributable to purchased
power by TVA?
Answer. The amount of the fuel and purchased power adjustment to the energy

charge which is attributable to purchased power varies from month to month.
For example, in March 1976 the portion of the wholesale adjustment attributable
to changes in purchased power costs was $1.32 per 1,000 kilowatthours.



289

Question. What influence does TVA have in the supervision of the 160 dis-
tributors that TVA supplies power to and serves?
Answer. One of the basic objectives of the Tennessee Valley Authority Act

and of TVA's contracts with its distributors thereunder is the supplying of
the electric power needs in the TVA area at rates as low as are feasible. This
objective is expressly recognized in TVA's distributor contracts and is reflected
in many of the terms of the contracts. Thus, the distributor contracts contain
detailed covenants on many matters including the rates to be charged and the
purposes for which and the order in which revenues received by distributors
from the resale of power may be utilized. These provisions are included in the
distributor contracts pursuant to section 10 of the TVA Act which authorizes the
TVA Board to include in its contracts with distributors such terms and condi-
tions, including resale rate schedules, as in its judgment may be necessary or
desirable for carrying out the purposes of the TVA Act. TVA presently provides
10 levels of residential resale rate schedules and corresponding general power
resale rate schedules, as well as outdoor lighting resale rate schedules, to meet
the varying financial circumstances of the local distribution systems. TVA and
the individual distributor agree under the wholesale power contract as to the
lowest level of rates which can be applied and still insure that the distributor
will remain on a self-supporting and financially sound basis. Provisions are made
for retail rate level changes from time to time to meet the changing revenue
needs of the distributor. Such changes require an amendment to the wholesale
power contract.
Further, upon the request of any distributor, TVA will provide advice and

assistance on matters within the scope of the contract. TVA also receives monthly
and annual operating reports from each of its distributors under the power con-
tracts, reviews those reports, and from time to time discusses with the distributor
any questions about the distributor's operations which may arise as a result of
these reports or other reviews. TVA has the right, under its wholesale power con-
tracts, to review the distributor's electric system book and records at any time. If
any action of a distributor is inconsistent with the provisions of the power
contract, TVA seeks to obtain compliance voluntarily by working with the dis-
tributor. However, if necessary, other appropriate measures may be taken to
assure performance of contractual obligations.

Question. Are you in fact supervising their establishment of rates to be charged
to residential and commercial end-users of TVA power?
Answer. As indicated in my response to the previous question, TVA and its

distributors agree upon the rates to be charged by distributors to their residential,
commercial, industrial, and outdoor lighting customers. The general power rate
schedule covers service to both commercial and industrial customers.

Question. Then, it is with your approval or supervision that each of these
municipalities and cooperatives establish rates to be charged residential and
commercial end-users of the various customers of these 160 distributors in the
TVA service region?
Answer. Yes. The resale rate schedules to be applied by each distributor to its

residential, general power, and outdoor lighting customers is specified in that
distributor's wholesale power contract. Any change to a different rate schedule
requires amendment of the wholsesale power contract.

Question. Now, could you please explain how a municipal distributor, specifi-
cally Johnson City, Tenn., which has only 26 customers per mile of line and
serves approximately 64 percent rural consumers, can sell to its customers on
the lowest rate schedule approved by TVA (R-9 and C-9) and Nashville, one of
the largest municipalities, which has 48 customers per mile of line and serves
only 3 percent rural consumers, is charging its customers on the next to the
highest rates approved by TVA (R-2 and C-2) ?
Answer. Your information on Nashville's rate schedules is not totally correct.

The R-2 rate used by Nashvile is the third level residential rate, rather than
the next to highest. Nashville also applies the C-1 rate schedule rather than C-2.
The major reason that Johnson City can apply a lower rate schedule than Nash-
ville is that the cost of providing electric service in a medium-size community
such as Johnson City may be quite different from the cost of providing service
in a large metropoltian area. For example, it requires more than twice the in-
vestment in electric system facilities to serve a customer in Nashville than it does
in Johnson City. Nashville's operating expenses per customer are also consider-
ably higher than Johnson City's. Among some of the reasons for Nashville's
higher costs are: (1) the providing of service to the large downtown area through
underground facilities which cost much more than overhead facilities; (2)
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generally higher construction costs because of rock conditions; (3) larger invest-
ments in subtransmission and distribution facilities; higher voltage (4) costs
associated with frequent replacements and relocations of electric system faciilties
before they are fully depreciated because •of highway and street construction
and relocation, urban renewals, and so forth; (5) the higher costs of rights
of way in the metropolitan area; and ( 6) higher levels of tax equivalent pay-
ments and interest charges.

Question. Now TVA has recently requested and has been granted througn
legislation an increase in its debt ceiling in order to make substantial capital
improvements through bond indebtedness. Is that correct?
Answer. Yes.
Question. Then, it is TVA's policy to make its substantial capital improvements,

which cost millions and millions of dollars, by financing those various projects by
long-term bonded indebtedness?
Answer. TVA finances capital improvements for the power program from

retained earnings as well as through the sale of bonds.
Question. What percentages of capital expenditures made by TVA are financed

through long-term debt and what percentages of capital expenditures come from
current revenues?
Answer. The percentages vary from year to year depending on capital ex-

penditure requirements and the level of earnings. Over the past 5 years, ending
in fiscal year 1975, the percentages of capital expenditures financed by debt have
ranged from 75 percent to 93 percent. The average percentage financed from
debt over the 5 years has been 86 percent and the average percentage of financing
from current revenues, 14 percent. As we have pointed out on a number of
occasions, we believe a higher percentage of TVA's financing must come from
current revenues. In the utility field it is generally considered to be undesirable
to rely on such a large percentage of debt financing.

Question. As a general policy statement, how do the 160 municipal and coopera-
tive distributors fund their capital improvements?
Answer. Distributors fund their capital improvements with a combination of

internally generated funds and borrowings. The ratios vary from distributor
to distributor and from one time period to another as individual governing
boards consider changing conditions of the money market and varying annual
system needs in planning for the funding of capital requirements.

Question. Would you please comment on the fact that for the fiscal year ended
1974 construction expenditures of $159 million were made by the 160 distributors
while only $15 million of addition long-term debt was incurred to finance these
projects?
Answer. For fiscal year 1974, the 160 distributors reported investment of $159

million in new capital facilities and a total of $39 million in new borrowings.
After deducting the annual payments on existing debt, the net increase in total
debt for fiscal year 1974 was $15 million.

Question. If my addition and subtraction are not incorrect, that means that
over $144 million in capital expenditures—which by the way was more than
TVA's entire net income for fiscal year end 1974—were financed out of current
revenues of the distributors. Evidently, the fiscal policy of the 160 distributors
is in direct conflict with that of TVA.
Answer. The financial policies of individual TVA distributors may differ

from the policy of TVA and, in addition, financial policies vary among distributors.
Differences between TVA and the distributors result, in general, from the higher
capital investment required for the production and transmission of power com-
pared to the capital investment required for power distribution—about $5 of
assets per dollar of revenue for TVA compared to about $1.70 of assets per
dollar of revenue for the average TVA distributor. This enables the distributors
to more easily provide a higher proportion of the funds required for capital
investment from current revenues. Also, the risk position of the distributors is
different from TVA and limits the extent to which they may safely borrow. It
is possible for a distributor to suffer the shutdown of a single large customer and
be in a critical financial position if the distributor has a heavy load of debt.

Question. Has the TVA Board ever considered either by merger of the 160
distributors or by enabling legislation to take over the total distribution of
power to all consumers of electrical power in the TVA service region?
Answer. Section 10 of the TVA Act empowers TVA to sell electricity directly

to "individuals" and thus would have permitted TVA to itself carry out the
distribution of electricity to the ultimate consumer. This power, however, must
be considered in conjunction with the mandates of the act requiring a preference
in the supplying of power to States, counties, municipalities, and nonprofit coop-
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erative organizations of citizens or farmers. In light of the clear provisions and
policies of the TVA Act calling for cooperation between TVA and State and local
agencies, the TVA Board decided that local electric systems should be used to
retail the electric power to the region's consumers. Although TVA in its early
days did operate certain distribution facilities, this operation, in line with the
Board's policy, was always for limited periods in limited areas, and only until
local citizens or systems were ready to assume the distribution responsibilities.
We believe the success of the region's power program through the years shows
the wisdom of that early decision, and we have had no cause to consider changes
in the existing arrangements.

Question. As you are probably well aware, legislation has been introduced in
this Congress in both houses calling for a "Lifeline Rate Act" allowing a sub-
sistence amount of power to be sold at the lowest rate offered by the utility, either
public or private. Would you please comment on this proposal?
Answer. The lifeline rate concept concerns us for a number of reasons. First,

it represents a sharp break in cost-of-service pricing by carving out one class
of customers for special treatment and requiring other customers to subsidize
this special class with increased power rates.
Under existing law, lifeline rates could also constitute unlawful discrimination

between classes of customers. As I recall, a number of States have already re-
jected lifeline rates. Another problem we see with "lifeline rates" is that they
cannot be applied in any rational manner because of the impossibility of deter-
mining how much is a "subsistence quantity" of electricity. Arriving at one
uniform "subsistence quantity" will necessarily be arbitrary and will, in effect,
require the utilities to choose who should get electricity at less than cost and
who should pay more than cost.
Moreover, there is no assurance that lifeline rates will benefit those they

are ordinarily intended to help, the low-income customer. In fact, where a great
deal of residential heating is by electricity regardless of income, such as in the
Tennessee Valley, many low-income customers may actually have their rates
increased. In fact, selling electricity at less than cost to a special group may
actually encourage them to use a greater amount, a result contrary to any energy
conservation effort.

Finally, lifeline rates are often based on the misconception that large users of
electricity are offered promotional rates. This is clearly not the case on the
TVA system where power rates are based on the cost of serving each class of
customers. Quite simply, it generally costs less per kilowatt-hour to serve a
large user than a smaller user. However, in addition to the kilowatt-hour charge,
large users also pay substantial "demand" charges and "facilities rental" charges,
costs for which residential customers are not separately billed.

Question. Is the TVA Board now considering any new rate structures or amend-
ments to its present rate structure to help alleviate the burden of high power bills
to the poor and the elderly who are on fixed incomes? If so, please outline the
method that should be implemented to solve this problem and why you favor
this over the "Lifeline Rate Act of 1976" introduced by Congressman Clifford
Allen and now sponsored by over 70 Members of Congress and recently introduced
in the Senate by Senator Howard Baker.

Answer. Because of the skyrocketing costs of fuels and other costs that must be
paid for by the ratepayers, the electric utility systems throughout the Nation
have been deluged with requests of environmentalists, public officials, regulatory
commissions, and others to develop new rate structures—rates that would en-
courage conservation, depress use during hours of peak demand, increase use at
night, help the poor and elderly on fixed income, et cetera. It seems to us that a
solid background of information about power system costs and load character-
istics is essential in studying, developing, and testing the feasibility of these
proposed rates. This is why the TVA Board has authorized a joint load metering
research program with the Chattanooga Electric Power Board. It is also the
reason the National Association of Regulatory Utility Commissioners is sponsor-
ing comprehensive studies of eight or nine subjects relating to electric rates such
as the pricing methodology, price elasticity of electricity, and ratemaking. A
TVA representative is assisting in organizing these studies, and it is likely that
the TVA system will be involved directly in some of the analyses. Information
to be gained from these basic studies should help utility commissions and others
avoid what has been described as "an administrative nightmare" by those observ-
ing the attempts by the California Public Utilities Commission and the electric
utilities in that State to apply the State's new "lifeline" law.
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Mr. EviNs. Mr. Allen says he asked for a net operating income state-
ment for the past 6 months, fiscal year ending December 31, and you
had ignored his letter and hadn't answered his letter. Can't you supply
him that information?
Mr. WAGNER. Mr. Chairman, I can assure you we haven't ignored

any letter we have received. I don't recall that one in particular.
Mr. EviNs. You shouldn't put it away in your files and not respond

to questions from a Member of Congress.
Mr. WAGNER. We will surely supply.
Mr. EviNs. Give him the information relating to the request of

December 31.
Mr. WAGNER. We will be glad to do that.
Mr. EviNs. Last year I exhibited to you about a 1-foot high stack of

letters, protests on the rate increases. Here I have some 35 more. The
first one is the county judge of Warren County. Next one is the city
manager of Gallatin, Tenn., and people all over the district. There
have been many editiorials, many news stories.
By the way, here is one from Cookeville, Tenn.—they wanted to

reduce the rates and TVA wouldn't allow them to do so. Headline
says, "TVA Called Dictator; Wants Rate Cut; Agency Opposes It."
I wish you would explain this for the record.
Mr. WAGNER. Let me say we have suggested Cookeville might make

a further reduction.
Mr. EVINS. If you will allow these agencies to pass on some of these

rate reductions where they have efficient operations and where they
can, it would be appreciated by the people.
I want to include for the record these letters recently received and

some newspaper clippings.
[The material follows:]

MCMINNVILLE, TENN., August 19, 1975.
Hon. Congressman JOE L. EVINS,
House Office Building,
Washington, D.C.
DEAR CONGRESSMAN EVINS : The situation of power rate increases has become

intolerable in the TVA area as I am sure you are aware of.
Since August of 1974 there has been a $7.82 per thousand kilowatt-hour in-

crease. This very obviously is nothing but a ripoff from the people by the bureau-
cracy in TVA.
I know that you, as an individual, do not have the power to control this

monopoly in the power industry. But I do feel that you can make a lot of noise
about it in Washington, and eventually someone will listen.
I have never bought the bill of goods that has been crammed down the Ameri-

can people's throat on the energy crisis that is supposedly so critical in our na-
tion. I see it as simply a big man control and domination of the entire working
class of people in this country.

With the bad winter months coming, I can foresee a situation that can lead to
one of the most critical times this country has ever seen. This being brought
about by the fact that people cannot pay their electric bills along with all the
other inflated bills. The end result is total chaos. I know that something can be
done to put a stop to such legalized swindling.
I know there is not much that I can do, and perhaps this letter won't have

much impact with you, but I shall continue to cry out more vigorously until
something is done to give relief to our people in this most formidable situation.
I hope you shall cry out in Washington. I believe that if you will somebody will
begin to listen.

Very respectfully yours,
H. T. PELHAM,

County Judge, Warren County.
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CITY OF GALLATIN,
Gallatin, Tenn., June 18, 1975.

Hon. JOE L. EVINS,
Congress of the United States,
House of Representatives,
Washington, D.C.

DEAR Mn. EVINS : Enclosed you will find a copy of a letter I wrote to Mr.

Aubrey J. Wagner, Chairman of the TVA along with the two news releases which

are mentioned in that letter.
It is not quite enough to be literally correct in a news announcement which can

be so easily misread that the media picks it up as "No Electric Rate Increase."

The TVA came in for much unjustified criticism during the period of rising coal

prices; they also pushed the panic button and bought some most expensive coal.

However, the buying of expensive coal was a judgment decision made in good
faith, and the increases in electric rates were probably justified.
Don't you think it is incumbent upon men who hold important positions in the

Government to issue intellectually honest press releases?
Yours sincerely,

Enclosures.

RICHARD M. FENKER,
Chairman, Finance Committee.

RAIL OIL CO., INC.,
Gallatin, Tenn., June 17, 1975.

MT. Al7BREY J. WAGNER,
Chairman, Tennessee Valley Authority,
Knoxville, Tenn.
DEAR MR. WAGNER: Along with a communication addressed to all distributors

of TVA power dated June 13, 1975 and signed by Mr. James E. Watson, manager
of power was included an undated news release. I would like to quote the first
paragraph of that news release:
"The TVA Board of Directors completed its quarterly financial review Thurs-

day and determined there will be no adjustment in power rates for the July—
September quarter. However, the cost to consumers will continue to rise or fall
with trends in TVA's actual costs for powerplant fuel and related expense."
This news release was given a great deal of publicity in all of the newspapers

as well as the television stations in this area. The headline news was "No Elec-
tric Rate Increase !" Three days later on June 16, 1975, a communication ad-
dressed to all distributors of TVA power, signed by James R. Burdeshaw, direc-
tor of Power Marketing, contained the following sentence:
"This increases the adjustment to the residential rates from 0.393¢ per kWh

to.0.5910 per kWh or $1.98 per 1,000 kWh."
I suppose a literal reading of the June 13 news release could be construed as

leaving the door open to the rate increase contained in the June 16 announcement,
but it was a little on the sneaky side.
I am a member of the Gallatin City Council and am the council's representa-

tive on the Gallatin Electric Power Board, and I can assure you that explaining
rate increases to one's neighbors is an unpleasant task; a task that was' made
much more difficult by the bad press of our big neighbor the Nashville Electric
Service.

Mr. Wagner, those of us connected with the electric department have had all
the trouble in the world this last year trying to represent the best interests of
TVA in our area, trying to explain the increase in electric costs to the consumer.
Now how in the world do you expect independent businessmen, whose job on a
power board is only parttime, to represent TVA here when TVA press releases
issued just 3 days apart are completely contradictory. It is bad enough to rep-
resent the power company here and take all the abuse due to the increased
rates, but when the organization we are representing is not honest in its an-
nouncements then maybe you should re-examine your public relations program.

It's bad enough to raise rates but sometimes nothing can be done about
that—it is unconscionable to distribute dishonest news releases.

Yours very truly,
RICHARD M. FENKER.

68-016 0 - 76 - 19
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QUARTERLY RATE REVIEW COMPLETED

The TVA. Board of Directors completed its quarterly financial review Thurs-
day .and determined there will be no adjustment in power rates for the July—
September quarter. However, the cost to consumers will continue to raise or fall
with trends in TVA's actual costs for powerplant fuel and related expense.
These cost trends are covered separately in monthly billing charges that are

determined automatically by changes in costs for fuel and power imports. Most
of the increase in electric bills over the past year has resulted from these
monthly billing charges, as they have reflected a sharp increase in fuel expense.
Quarterly rate reviews during the past year have resulted in one further

adjustment to cover increases in other power system costs, and it was effective in
January.

TENNESSEE VALLEY AUTHORITY,
Chattanooga, Tenn., June 16, 1975.

To all distributors of TVA power.
Enclosed is the statement of amounts applicable for July 1975 to the whole-

sale and resale rate schedules under the January 2, 1975, adjustment addendum.
Under the fuel and purchased power portion of the subject statement, the

amount applicable to the wholesale rate will increase from 0.357 cents per
kilowatthour to 0.537 cents per kilowatthour. This increases the adjustment
to the residential rates from 0.393 cents per kilowatthour to 0.591 cents per kilo-
watthour or $1.98 per 1,000 kWh.
This large change was caused by a combination of factors. One was the

continuing increase in the cost of coal burned. Others were the loss of low-
cost generation from Browns Ferry and the extended shutdown of the Cumber-
land plant units for major maintenance and modification which required in-
creases in power imports from other utilities, increased operation of oil-fired
combustion turbines, and higher dependency on TVA's other available coal-
fired units.

If you have any questions, please feel free to contact your district office.
Very truly yours,

JAMES R. BURDESHAW,
Director of Power Marketing.

HENDERSONVILLE, TENN., September 1, 1975.
Congressman JOE L. EVINS,
2300 Rayburn House Office Building,
Washington, D.C.
DEAR CONGRESSMAN EVINS : I am writing to you with the hope of accomplishing

some sort of relief from our ever-increasing electric bills via TVA.
I moved to the State of Tennessee in May, 1975 and have had two electric

rate increases since that time. The average increase has been approximately $10
per increase.

It is my understanding that the upcoming September increase will be the 10th
increase this year. This is a very discouraging situation.

Please, isn't there something that can be done to halt these rapid increases?
Please help us.

Sincerely,
JAMES R. ROARK.

MADISON, TENN., August 13, 1975.
DEAR CONGRESSMAN EVINS : The electric bills are very high and I don't see how

the working man can possibly keep up.
Pretty soon it will get to be so that we won't to able to buy groceries or even

light the house.
I believe that the TVA has raised these prices to an outrageous amount.
Could you please help?
Thank you very much.

MR. AND MRS. J. B. DAILEY.
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GALLATIN, TENN., August 17, 1975.
Congressman JOE L. EVINS,
Washington D.C.
DEAR CONGRESSMAN EVINS : The high cost of energy has got to come down.

The oil industry together with the Arabs and TVA is strangling the American
people.
We need to have elected representatives on the TVA Board to stop these in-

creases in power rates.
We need to separate the economic functions of producing, refining, distributing

and marketing oil products to break up these monopolies.
Congressman, I hope you will give some leadership to solving these matters.

Sincerely,
JAMES W. HAWKINS.

HIXSON, TENN., September 12,1975.
Re: Support of your proposed TVA bill.

Hon. JOE EVINS,
U.S. Congress,
Washington, D.C.
DEAR Mn. EVINS : Local Chattanooga TV and press reported your proposed

legislation to limit TVA power rate increases to each 2 years, with prior hearings.
The increase to five TVA Board members. And that you thought the measure
should "provide better management for the agency". Also that the entire Tenn.
delegation supports your proposals. I heard Mrs. Lloyd on TV last night support-
ing your bill and also that she had some legislation of her own; that the present
situation could not continue.
In the past 3 years, I have heard it mentioned many times that there should

be some higher body to review and approve power increases. And that increases
should be on a set schedule, mentioning 6 months and a year.
TVA is a monopoly, which is alright. But it is the onlY nOnregulated monopoly

in the country and this is not good.
Local papers here barely mention TVA hearings last April. I thought it could

have been the Public Works Subcommittee, of which you are chairman. If they
were printed, I would appreciate if your office could furnish the title under which
it is listed with the Government Printing Office, so I could order copy.
As a native of Hamilton County, Democrat and retired TVA employee with

over 33 year's service, and as an active union member and elected officer over a
20-year period, I can make an educated guess on the reaction to your proposal.
Some newer employees and some briefcase toters in middle management will
probably criticize (among themselves) and refer to TVA's "flexibility"—always a
favorite. And an attitude that anyone even questioning any TVA activity is an
avowed TVA "enemy". Then the word "loyalty" will be used. Yet older employes,
most TVA retirees and older citizens (especially Democrats), face the fact that
there has been slippage in TVA from the TVA of 30-35 years ago, even though
they still believe in the concept and know the good it has done in the past. Also
these more mature people, TVA employes included, know that no representative
from Tennessee or in the Congress can even approach the length and quality of
your record of support in TVA's legitimate needs; but that when TVA wanders
off base or becomes too arrogant, then you represent the people of Tennessee first
and always—and not TVA management. I would think even Mr. Wagner knows
this. That is one of the basis of your widespread reputation and esteem.
From the 1917 flood in Chattanooga, through Roosevelts 1932 election, birth of

TVA, and a long-time employee and retiree, I pretty much know the whole TVA
story, before and after, as you do. And certainly I am no TVA-hater or new-
comer to the region, making flip judgments based on high power rates alone. I
know the results and reputation of TVA's first 20 years and how it was earned,
because I was part of much of that period. But, as others, have observed a
gradual change taking place in TVA since World War II, not all good. There has
been a gradual deteriorating loss of confidence by employees, then the public; and
it began before the coal and oil situation. Coal and oil have gouged everyone un-
mercifully and should be brought under control; it has affected the whole Nation.
But completely aside from that, there seems to have been a drift of TVA toward
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becoming just another arrogant bureaucracy; too much self-praise and trying to

manufacture a false image instead of working for a real one. Trying to invoke the

reputation of 35 years ago, which was made by another generation, 90 percent 
of

whom are now gone, to quiet probing questions of today. But TVA is not a sacred

cow who can coast forever on a reputation of 35 years ago. They do have thousands

of dedicated employees, although many of the older ones are disillusioned, but

are still capable and conscientiously perform their duties out of their own self-

respect; not because of any stars in their eyes. TVA always gets eloquent in

talking about the wonderful happy, cooperative one big family bit, when testifying

before Congress. But after serving in about every capacity as a union representa-

tive and on a grievance committee for 2 years and the experience, it simply is not

that rosy now days. There once was a time when such cooperation and con-

fidence mutually existed, and still does within some individual small units, but

mostly it is not quite so rosy, to state it mildly.
It seems sometimes that TVA could not do a better job of weakening its public

support, if it were deliberately trying to. Meetings with the public by TVA

officials, does not even dent any course they take. The only possible remedial

action has to be an overburdened Congress with positive action, but lead by one

who is thoroughly knowledgeable of TVA, its history, its good and its bad. And I

can't think of anyone more qualified in this than yourself.
I would have liked to go into more detail on this and other legislation, and

opinions from experience, but I have already created an imposition by the ex-

treme length of this letter. So again my appreciation to you on behalf of people

who cannot afford an expensive lobby and as one of Tennessee's three best all-

time representatives in my lifetime (others: Cordell Hull and Estes Kefauver)

and support of your proposal.
Very truly yours,

L. W. FIGGINS.

P.S. Recognition of your unapproachable record of 30 years or more, does not

mean I am anything less than enthusiastic of Mrs. Lloyd's record of only 8

months. I have heard her mention on TV at least three times, your support of

projects she has sponsored, and I appreciated that.

NASHVILLE, TENN., August 8, 1975.

Congressman JOE L. EviNs,
2300 Rayburn House Office Building,
Washington, D.C.
DEAR CONGRESSMAN EVINS : As a user of electricity we are hereby protesting

the large increase in our electric bills.
In 1974 for the period of June 19, 1974, we used 1,842 kilowatt hours with a

bill of $28.04. For this same period, June 19, 1975, we used 2,628 kilowatts (ac-

cording to Nashville Electric Service) with a net bill of $53.53 which we do not

believe is correct.
We own a very modest home and there are only 2 in our family and one of us

works and are not at home during the day to cook. It is about all we can do to

pay such a large electric bill and it has always been our understandnig that TVA
should mean cheaper rates! This is not true.
We therefore urge you to investigate TVA and to put a stop to these ever-

increasing bills. You were elected to look after our interets and we are expecting
you to do so.
Anything you can do to put a stop to these outrageous bills will be greatly

appreciated.
Yours very truly,

Mr. & Mrs. M. S. DILLAR.D.

WHITLEYVILLE, TENN., August 5, 1975.

DEAR MR. EVINS : Well I will warn you that I am getting old and can't write
too good and sometimes I forget how to spell words.
I am writing you about the Upper Cumberland Electric bill in Gainesboro my

husband and I are having to pay.
We are both getting old and can't do much work. He is just a little farmer.

We don't have much income, $81.50 and that is social security.
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I can't see how we will pay our bill if it doubles it will be $84.00 
this winter.

We don't have no other way to heat our little home.

Mr. Evins, my husband and I have all ways voted for you.

I wouldn't know you if I seen you but we believe you are a good 
man.

So would you please try to help us, some way. Our light bill is too 
high. I know

some more people just like us just can't pay the light bills.

Well Mr. Evins this is my story and believe me its true.

I just don't know what to do. So if you can please help us there are 
many

more people just like us.
You may put this letter in your trash can, but I don't believe you will. 

Thank

you for your time in reading this mess if you do read it.

Your friends,
Mr. & Mrs. CORDELL MINCHEY.

HERMITAGE, TENN., August 4, 1975.
Mr. JOE L. EVINS,
Representative, 2300 Rayburn House Office Building,

Washington, D.C.
DEAR MR. EVINS : Each day it seems to become more apparent that the most

popular game being played is "Rip Off." This game is more and more evident

whenever I read the paper, go to the grocery store, or shop for my family in

any way. The straw that broke the camel's back for me and aroused ray anger

to the extent that I am, at long last, doing the only thing I know to do—write

my Congressman—came in the form of my latest electric bill from Nashville

Electric Service, with the all too familiar phrase, "Fuel Cost Adjustment,"

written across the top.
This phrase has been written across the top of my last 12 electric bills, and

the paper this morning tells me it will be written across the top of my next bill.

These adjustments started out at a modest 0.0460 and have steadily increased

until this morning's announcement that the increase would be 0.660. It seems to

me that this phrase is becoming a catch-all phrase for TVA to increase its income

whenever they decide a few extra dollars would be nice to have. I'm well aware

that the cost of coal has risen, and rightly so when I read and see pictures of

families in the Appalachian coal mining regions. However, commonsense tells me

that the cost of fuel cannot possibly have risen so rapidly as TVA would like

for us to believe. This easy way of passing on added expenses gives TVA

absolutely no incentive to acquire thrifty habits and employ the cost-cutting
methods that the average family has had to acquire in order to survive.
Fortunately, we are in a solid middle-income salary range. However, in pro-

jecting the cost of heating our modest 1,200 square foot home this winter, I find
that at the present rate we are now paying for electricity, our heating bill will
be almost $90 for our coldest month, compared to $54 just last January. This is
really starting to hurt! And, when I think of the elderly who are on fixed in-
comes, and the many people who are on welfare and the minimum wage, there's
no doubt in my mind but that many people are going to be very cold this winter.
Please consider this letter a strong request for a thorough investigation of

TVA. The increases placed on us in the past year and a half are astronomical
and beyond my comprehension.

Sincerely,
Mrs. LADONNA B. SHEPHERD.

NASHVILLE, TENN., July 30, 1975.
Hon. JOE L. EVINS,
U.S. Congress, 2300 Rayburn House Office Building,
Washington, D.C.
DEAR CONGRESSMAN EVINS : My husband and I would like to express our deep

concern about the ever increasing rise in the electric bills here in Nashville and
Davidson County.

Although we are financially able to pay these enormous bills we are greatly
concerned about those who are unable to do so. What is going to happen this
coming winter when most people heat by electricity? I can tell you . . . there
will be many who will suffer as they will be unable to heat their homes at the
present electric rates. Something must be done about this!.
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We are, therefore, urging you as a Member of our Congress to look into this
matter and to investigate our TVA from whom we are supposed to be getting
cheaper electricity. The sole purpose of having TVA was to get cheaper elec-
tricity. Instead, they are continuing to raise the rates month-by-month and now
it has come to the place where it is far beyond the pocketbooks of the average
citizen.

Something is wrong . . . and we most urgently ask you to please investigate
this situation. We elected you to look out after our interests and we are counting
on you to do whatever is necessary to put a stop to these ever increasing bills.

Most respectfully yours,
Mr. & Mrs. M. C. HIGHTOWER.

HENDERSONVILLE, TENN.
Congressman JOE L. Evnis,
2300 Rayburn House Office Building,
Washington, D.C.
DEAR CONGRESSMAN EVINS : I am writing in a plea for the people you repre-

sent. My summer electric bills look like last winter's electric bills. I shudder to
think of this winter's bills with all the increases we've had, and yet the in-
creases to come. My husband and I both must work to meet the increasing bills.
We need help from the monopolies that are taking over. If N.E.S. is to blame,
please check into it. If TVA is to blame, please investigate. Some people aren't
able to work to meet these increasing bills, while others can't afford to have
a family as it now takes both adults to work and meet these bills. The people
cannot take much more.

Tennessee was once an opportune State with cheap TVA electricity. Now, they
have monopolized and we're no better off than those who live in other States,
and maybe we're not as well off. There's no opportunity in Tennessee anymore
and, as yet, no one has been able to control any of this. Please help us. While
some are getting rich, the poor and nearly poor must struggle even harder.

Mrs. JANICE KANE.

WATERTOWN, TENN.
Hon. JOE L. EVINS.
DEAR SIR: I'm writing concerning our electric bill with the TVA. We need

help from someone. Our bill has jumped sky high. Working people just don't
seem to have a chance. It seems people on welfare and food stamps have no worry
about earning a living, there are so many people I know that should not be on
food stamps or welfare. They're better off than I, but I'm not complaining. I thank
God that I'm able to work and earn my keep. Back to the reason for this letter.
Our bill seems to get higher every month. Please, please see what can be done
about TVA. I work at a shirt factory and it's terrible to work a week to pay your
electric bill with all other prices on things rising. Excuse my handwriting but
it'll get the message across.

Sincerely,
BARBARA BARRETT.

BRENTWOOD, TENN., July 28, 1975.
Hon. JOE L. EVINS,
Member of Congress, Washington, D.C.
DEAR MR. EVINS : I am writing to ask you to help get relief for people in this

State on their electric bills. Our bill went up in July from $58.17 to $86.37. Also,
we are told our bills will go up again in August.
I don't think there is any way to get help on this except through our elected

officials. I am much concerned about people who have less income than we do. I
don't really see how some of them could pay bills like these. Also, many of them
don't know who to turn to.
Please consider those people and let us all pay a fair amount for our electricity

without feeling we are being "ripped off" each month.
This is a topic of conversation in nearly any gathering of people—so it is of

much concern to everybody.
Sincerely yours,

MRS. THOMAS M. OGLES.
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NASHVILLE, TENN., July 21, 1975.
Hon. JOE L. EVINS,
House Office Building, Washington, D.C.

DEAR CONGRESSMAN EVINS: For the past several months the electric bills in
Nashville have been continually increasing because of the rate increases Ten-
nessee Valley Authority is imposing upon the consumers.
It is very difficult to understand why consumers are being charged higher

rates when there are reports of millions of dollars of surplus revenues and of
TVA negotiations for coal at lower rates than a year earlier. I just learned today
that our August bills will show an increase of 60 cents per 1,000 kilowatts used.
I feel that it is imperative that our representatives from Tennessee demand

that the members of the board of the Tennessee Valley Authority appear before
you in person and adequately justify these rate increases.
I sincerely appreciate any assistance you can give me and other citizens of

Tennessee in relieving this additional burden during this inflationary period.
Thank you, I am

Sincerely,
( MrS. ) PHYLLIS H. BRANAN.

NASHVILLE, TENN., July 21, 1975.
Hon. JOE L. EVINS.
House Office Building, Washington, D.C.

DEAR CONGRESSMAN EVINS: I am writing to request a public explanation re-
garding why TVA has seen fit to consistently raise electrical rates over each of
the last 5 months. I feel the people who live in the TVA district have a right to
demand that the directors of that body publicly address the need for the ex-
cessive increases recently imposed upon the electricity consumer. From living in
Tennessee the past 14 years I know that many Tennesseans have purchased
electrical appliances and heating systems specifically because of the reasonable
electrical rates that TVA supposedly offered. Now these same people are being
penalized with these constantly spiraling rates. There certainly needs to be an
explanation offered.
What can the residents of the TVA district do to exert influence on this seem-

ingly independent arm of the Federal Government?
Any assistance you can offer in this complaint is appreciated.

Sincerely,
HARRYETTE HARTFORD.

PLEASANT HILL, TENN., June 30, 1975.
Hon. JOE L. EVINS,
U.S. Representatixe, Room 2300, Rayburn, House Office Building, Washiington,

D.C.
DEAR REPRESENTATIVE EVINS: It is understandable that you have received

hundreds of letters treating with the same problem which is agitating me today.
The fact of the case is that I am thoroughly disgusted with TVA.
We have a small, well insulated brick house. There are only two of us. We are

elderly retired people, so there are no children running in and out of the house.
We heat our house with electric power. Our electrically operated equipment is
at a minimum. The following list will attest to this fact.
We never light more than two rooms at a time.
There is one water heater.
One cooking stove which is in use less than 2 hours daily.
One Maytag washer, wringer style, in use 1 hour weekly.
One electric iron used an average of 3 hours weekly.
One TV used an average of 2 hours daily.
One medium size refrigerator.
One toaster used an average of 10 minutes daily.
It was 14 years ago that we moved into this house. At that time the average

cost per month for electricity was $17.50. This year we paid $31 per month
for a short while. The price was then raised to $35 per month. This morning we
received our electric bill and was asked for $51 per month for the coming year.
Besides the $35 per month which we have paid for several months the bill re-
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quested an additional payment of $89.06. The rate that we have paid this year

is an advance of 300 percent over the 1961 rate.
Recently we noticed in the "Knoxville Journal" that the TVA was investing

several millions of dollars in real estate and of course they are constructing a

new multimillion dollar office building.
Of course the money that they are using is profit from the consumers of elec-

tric power. Is it not true that it would be far better did they employ their time

and energy in the generating of electricity and not become interested in the many

projects into which they are delving?
Hospitals, nursing homes, manufacturing establishments, in fact all users of

power with the exception of retired folk who are living on meager fixed incomes

can pass these excessive charges on to the buying public. In fact we who are

retired not only pay for what we consume but also for what thousands of others

consume.
As you know, social security has been increased 8 percent. Can we pay a 300-

percent increase in power rates with an 8-percent increase in social security

payments?
There are thousands of electric customers who will bless the names of their

Representatives and Senators if they are convinced that Congress is honestly

making an effort to right the wrongs which the TVA is inflicting on them.

Very truly yours,
JAMES W. CONLIN.

Representative JOE L. EVINS,
Rayburn House Office Building,
Washington, D.C.
DEAR MR. EVINS : Rare indeed are the occasions when I feel so strongly about

an issue that I will take the time to express my views, but the Tennessee Valley
Authority's announcement of another rate increase is the straw that broke the
proverbial camel's back.
This rate increase by TVA when coupled with similar such instances by South

Central Bell, Nashville Electric Service, oil companies, and scores of others is
just too much! This sort of inflationary practice has no place in a time when
consumers are hard pressed to afford basic shelter, food, and clothing.
Mr. Evins, I implore you to use any power you have to halt this rate increase.

I am certain that by doing so you would be representing the best interest of the
public who elected you to the office you now hold.

Respectfully,

NASHVILLE, TENN., June 18, 1975.

Hon. JOE L. EVINS,
House of Representatives,
Washington, D.C.
DEAR Mn. EVINS : I want to express my thanks to you for the stand you have

taken on escalating TVA power rates. It seems ridiculous that we in Tennessee
have become subject to such staggering rate increases.
I am a retired schoolteacher, having been in some type of schoolwork for 43

years. I retired at the end of the 1972 schoolterm, hoping that I could live in
modest comfort.
With my savings I purchased a small, and I hoped to be comfortable, house

in Macon County. With the mild winter we have had, my electric bill has been
increasing at a staggering rate. I close as much space as possible from heat.
I am concerned not only for myself but for others if rates continue to increase.

I shudder to think what I and many others may suffer should next winter be a
cold winter, or even as cold as the one we have just been through, should some-
thing not be done to halt this tremendous rate of increase in TVA power rates.

Yesterday I had a visitor from San Antonio, Tex. He expressed shock that we in
Tennessee should suffer such shortages and rate increase in Tennessee. He
further stated that he had been told that it was due to the coal situation.
Thank you again for your stand. Some comfort can be felt to know that you are

fighting for us.
Yours truly,

JOE E. SWING.

LAFAYETT'E, TENN., April 24, 1975.

MARY FITZGERALD.
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LEWISBURG, TENN., April 28, 1975.
Hon. JOE L. EVINS,
Rayburn House Office Building,
Washington, D.C.
DEAR SIB: I want to congratulate you on your stand with Mr. Wagner con-

cerning his handling of the rising cost of coal prices to TVA.
While we all are aware that prices are rising, it seemed TVA sat on its hands

and allowed the coal companies to renege on contracts. We are certainly feeling

the pinch of extremely higher electric bills.
Yours truly,

ELIZABETH B. COCHRAN.

DEAR SIR: As a consumer of TVA electrical power, I would like to voice my
concern and frustration over the constant increases in utility rates. This concern
is based on several specific issues which include:

1. Apparent uncontrolled rate increases which seem to be irresponsible and
lead to a waste ethic on the part of the Tennessee Valley Authority.

2. Lack of obvious efforts on the part of the TVA to reduce its own overhead
expenses while it asks the consumer to pay higher rates for lower consumption.

3. Efforts of the TVA to expand into areas of private enterprise rather than
letting bids for needed goods and services.

4. Apparent inequities in utility bills which exist in neighborhoods and homes
of similar circumstances.

5. Inequities due to reading meters after rate increases have been instituted
without proration of fees for those kilowatt hours consumed prior to rate
increase.
As a consequence of these concerns, it is apparent that the Tennessee Valley

Authority and the local power distributors should be more closely scrutinized by
the various State and local public service agencies, the U.S. Congress, and the
concerned State legislative bodies.
As a citizen of this State, I would like to encourage your participation into a

full and comprehensive investigation of the policies, procedures, and finances of
the Tennessee Valley Authority and its various local power distributors.

Respectfully,
JoANN WEATHERFORD.

JELLICO, TENN., February 81, 1976.
Hon. JOE L. EVINS,
House of Representatives,
Washington, D.C.
DEAR MR. Evms : Can nothing be done about the unreasonable rates that TVA

is charging?
I hardly see how we, the consumers, can keep paying such astronomical rates.

My bill for one was outrageous, $201 plus. Many others with whom I have talked
had their bills to double while some increased 60 to 70 percent. I ask you is there
anything just or reasonable about that.
Both my husband and I work, so by cutting back on food, our rare evenings

out, and other things that we can possibly do without, will by the time it comes
due be able to pay our bill; however, I am very tempted not to. All they could
do is disconnect my electricity and if rates remain the same or heaven forbid
double by June as I heard last night on the news, I am going to have to buy
kerosene lamps anyway. But even more important what is the lady, yes, there
is one in Jellico, drawing $90 a month going to do when she receives a bill for
$100. There are others, I'm sure.
I shutter to think how many old people will freeze to death because they have

no means to heat their homes, how many will starve to death because they can-
not afford to buy food, and how many will go without needed medication because
they cannot afford it when TVA gets through with them.
I understand that when President Eisenhower was in office he tried to sell

this atrocious monopoly to private enterprise. Does the Government not have
control over monopolies? I was under the impression that they did. Well, if the
Government cannot intervene and do something about the situation, I for one
advocate selling it to private enterprise. I know things could be no worse.

It is my understanding that TVA was built to aid the rural people of Ten-
nessee. My father, in fact, helped build the dam at Norris, way back when it
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was an aid to the people instead of a hindrance. Now TVA has become such a
financial burden that one is almost encouraged to quit working, have half a
dozen illegitimate children and get welfare and food stamps like half the other
people in the U.S.A. It seems they fare so much better than the working man.
I do not mean the aged and the disabled.

Will you as an elected public servant step in and help the poor working man,
or will a decision have to be made at the polls on election day. In the past you
have served our State well. Please help us now.

Sincerely,
JUNE MAIDEN.

INDUSTRIAL DEVELOPMENT COMMISSION,
OF CAMPBELL COUNTY,

Jacksboro, Tenn., February 16, 1976.
Congressman JOE L. ENT'Ns,
Suite 2800, Rayburn Building,
Washington, D.C.
DEAR CONGRESSMAN EVENS: I am sure you have been advised by letter as well

as the news media by the doubling of electric power bills in Campbell County
by the LaFollette Electric and Water Department and the Tennessee Valley
Authority.
A delegation from Campbell County visited Mr. Wagner, chairman of the Ten-

nessee Valley Authority Board in Knoxville one day this past week voicing their
complaints and objections to this exorbitant increase in their power bills. Mr.
Wagner has agreed to interview these citizens again on February 23. In this first
interview he advised them that they had been considering electric stamps to be
used the same as food stamps. This seems to be a most asinine statement as the
Government has all the problems and involvements with the food stamp program
it needs.

It is my opinion the Tennessee Valley Authority needs some type of curtailment
that power increases can not be made more than once a year and then at the
pleasure of the Congress if they deem it necessary.
Mr. Wagner's excuse of the high price of coal is not true. TVA needs to get

it's house in order and be stripped of it's unlimited powers to operate and do as
they please.
In my position as industrial commissioner of Campbell County, I cannot say

now that we have TVA power the cheapest in the United States. I have been
advised by many of my prospects who are served by public utilities, their rates
are no higher than TVA.
Any assistance or advice you can give us to bring our electric power rates back

to a more realistic figure would be appreciated.
Sincerely yours,

J. WALES SMITH, Commissioner.

JELLICO, TENN., February 18, 1976.
HOD. JOE L. EVINS,
House of Representatives,
Washington, D.C.
DEAR REPRESENTATIVE EVINS : I am writing to protest the increasing TVA

rates in our area. The utility board can't explain it, TVA can't explain, and I
certainly can't explain it.
My husband strips coal and has had several contracts with TVA and I know

what price per ton TVA pays. It has dropped from last year and yet TVA cites
its rates increases to rising coal costs, which sir, is absolutely false.
In our area, I know of several cases where electrical bills exactly doubled in

1 month, where elderly people living on $90 to $120 a month fixed income had
$100 a month electric bills to pay. This is absolutely ridiculous and certainly
against TVA's policy of low electrical rate.
TVA states increasing coal prices and inflation for this increase, however, coal

prices for TVA has dropped from $20 per ton to $13 per ton. This is a falsehood
that TVA is trying to make the people in this area buy. They do, however, have
long term contracts from last year with certain coal producers at last year's rate,
which they are trying to find any non-compliance of stripping laws by these
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producers to forfeit these contracts. This does not justify continuing increase in
electrical rates.

If TVA is not investigated, the voters in this area will speak positively at
the polls in the next election against anyone who is silent on this issue.

Sincerely yours,
SANDRA DAVENPORT.

JELLICO, TENN., February 13,1976.
Hon. JOE L. EVINS,
House of Representatives, Washington, D.C.
DEAR REPRESEINTATIVE EVINS : How are young married couples with children

expected to live and pay the huge electric bills we have received? Are we to let
our children do without the necessary food and clothes they need so that TVA
can continue to pay their executives huge salaries and build million-dollar build-
ings in which they can work ( ?) in comfort?
My husband and I both work. We were taught by our parents that work was

honorable, yet the nonworkers seem to have more than those who work.
I was taught in school that TVA was formed for the purpose of providing elec-

tricity at a low cost. Were my teachers and books wrong? I was also taught that
our Government, since they owned Tennessee Valley Authority, controlled it.
What has happened to this control?
This is my first time to write an elected official. I feel it is time that I let you

know how I feel about the unjust electric bills in this poverty area.
Will you please consider your fellow Tennesseans and do something about

controlling TVA?
Sincerely yours,

MTS. JOHNNY D. FAULKNER.

[From the Herald Citizen, Dec. 24, 1975]

TVA CALLED "DICTATOR"

COOKEVTLIE RATE CUT OPPOSED BY AGENCY

(By Mary Jo Denton)

Invoking the name of Nashvillian Clifford Allen several times, Cookeville City
Council yesterday tangled with TVA.
John Smith, representing TVA, appeared before the council to say that TVA

does not approve of the electric rate changes recently enacted by the council and
will not allow them.
The Council on December 4, after a long and careful study of the electric

department, acted to lower residential customer rates by about 99 cents per month
per customer and to lower commercial and industrial customer rates by about
$1.10 per customer per month.
To do that on a temporary basis—perhaps for the next six months—the coun-

cil, acting on the advice of electric department manager W. R. (Chic) Holland,
changed their rate structures from R-7 to R-9 (residential customers) and from
C-6 to C-7 (commercial and industrial customers).
The rates were lowered for the purpose of helping Cookevillians make it through

the winter months of an economically hard year, the council said.
But TVA had not approved the rate changes when they were acted upon by

the council and does not now approve them, Smith told the council yesterday.
And Cookeville's contract with TVA stipulates that there will be no rate

changes until TVA agrees with them, he said.
TVA's objection stems from the fact that the new rates enacted by the council

are "two series levels apart," meaning essentially that the council lowered the
rates for residential customers more than they lowered them for the other
customers, Smith said.
Lowering the residential customer rate to R-9 would be acceptable if Cookeville

would also further lower commercial and industrial rates to C-8, he said.
"Otherwise, you are leaving yourself open to lawsuits brought by some of your

own customers, and if you get sued, TVA gets sued," Smith said.
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Noting that no commercial or industrial customer had complained and that
most would probably welcome the lower rates their own employes would pay
for home electricity, the councilmen and city manager Bethel Newport vigorously
attacked TVA as a unfair dictator in this ease.
"We don't like you coming in here and telling us how to set our rates—if we

want to give away electricity, as long as we pay TVA for what we get, you
ought to have no say in it," Councilman Kenneth Dyer said.
"Well, you believe in going by a contract you signed, don't you?" Smith replied,

noting that TVA's contract with Cookeville allows that the city and TVA must
agree on rate changes before they can be put into effect.
Councilman Donald Ferrell, who noted that TVA "began to have to review

and explain things more" only after Nashville representative Clifford Allen "got
onto you," recalled for Smith another incident between Cookeville and TVA.
"We had another TVA man here once telling us what to do, and I asked him

if he was just going to turn off the electricity on us if we didn't do as he said,
and he didn't have anything to say to that—he took off so fast he left his brief
case here," Ferrell said.
"And I don't know what you're here for—just go home—and don't forget your

satchel !" Ferrell said.
City manager Bethel Newport likened TVA's objection to the rate changes to

"slapping at gnates," and said it is incomprehensible that TVA cannot approve
the two different rate levels.
"It seems to me you all ought to have the mechanics in your rules and regula-

tions to do this just on the temporary basis we meant it for—and I would even say
it looks like the question is this: TVA wants to dictate to us, and we don't want
to be dictated to," Newport said.
"The rate regulations are based on studies and on the cost of providing the

service. Under TVA, you don't have to go before the Public Service Commission,
and we are responsible through the TVA act for setting rates," Smith said, adding
that Cookeville already has one of "the lowest rates in the Nation," and that no
other seller of electricity has asked recently to lower rates.
"It is that we want to lower rates that got to TVA, isn't it?" said vice-mayor

Odell Huddleston.
"I'm like Clifford Allen, I just can't see TVA having that much control over

us," he said.
"I don't think your rate changes are fair to your commercial and industrial

customers," Smith said.
"I'm interested in helping the little man, not the big man," said Councilman

Ferrell. "TVA ought to have to live on $100 a month social security, like some
people do," he said.
"TVA is not supposed to make money, it is—private companies are to do that,"

said city manager Newport.
"And some private companies now have lower rates than TVA, don't they?"

said councilman Ferrell.
Only some in the Northwest, Smith said, and they too will be going up soon.

he said.
"Well, what will you do if we just go ahead and change our rates anyway?"

asked vice-mayor Huddleston.
"It will go through the legal process, but it's a shame to do that when you

are only being asked to change the commercial and industrial rate enough so
that you aren't being unfair or else to keep both rates up to a point where your
cost will be in line with everything the way they should be," Smith said.
The electric department study made by manager Holland has shown that the

department will lose some $114,000 revenue by changing the rates, even on the
temporary basis to help out customers through the winter months.
But the councilmen and Holland had said, and said again yesterday, that

"tightening our belts, we can do this without strain," that is, if the department
did not try to expand too much.
"And we wanted to help people out, and we are solvent enough to do that,"

councilman Ferrell said yesterday.
Holland noted yesterday, as he had before, that out of the department's total

of 7,116 customers, only 182 are big industries and 1,176 are small businesses. The
other 5,719 are residential customers.
So the verbal battle between the council and TVA raged on for about an hour

yesterday, with no final agreement in sight.
"We will study all this before the holidays and will write you a letter inform-

ing you of our intentions," city manager Newport told Smith.
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[From the Herald Citizen, Dec. 31, 19753

RATE CUT STILL IN TUSSLE

TVA RENEWS DEMAND FOR CONTRACT COMPLIANCE

(By Mary Jo Denton)

Ending in another standoff, the tug of war between Cookeville City Council
and TVA over electric rates continued yesterday, with TVA charging the city
has violated its contract with the agency.
But it appears now that the city will be forced by TVA to raise residential

custmores' rates back to the R-7 structure, meaning an average customer's bill
will have 99 cents added to it—the same 99 cents taken off just three weeks ago.
It was on December 4, after a long and careful study of the electric depart-

ment, that the council voted to lower residential rates and to lower commercial
and industrial rates by about $1.10 per customer per month.
They voted to do that on a temporary basis—perhaps for the next 6 months,

for the purpose of helping Cookevillians make it through the winter months of
an economically hard year.
But TVA had not approved the rate changes when they were acted on by the

council, even though electric department manager W. R. (Chic) Holland had
informed them of the request as early as October 16.

Then, last Tuesday, TVA representative John Smith appeared before the coun-
cil to say that Cookeville's contract with TVA stipulates that there will be no
rate changes until TVA agrees with them.
TVA does not allow for two-level differences in rates for residential customers

and commercial customers. The council's lowering of residential, customer rates
was changed from R-7 to R-9, the lowest possible rate, and the commercial rate
was lowered from 0-6 to 0-7, which is two rates from the bottom.
Having two level differences in these two rates is unfair, or discriminatory, to

the commercial customers, Smith said last week.
Smith returned to the council yesterday, this time flanked by TVA attorney Ed

Drum and TVA supervisor of study Jim Blanton.
"The rates you have just gone to are not provided for in your contract, and

we are here to say you've had a week to decide to do something about it, and
it is extremely important to TVA that you comply with the contract," Smith
said yesterday.
Council members last week argued vehemently with Smith over TVA's right

to dictate the city's rates to its customers, Smith replying over and over that
the agency is authorized by Federal TVA legislation and by its contract with
Cookeville to do so.
The same charges of dictatorship and countercharges of contract violation were

leveled yesterday between the council and the TVA representatives, with the
TVA agents perhaps firmer and a bit more stern in their demands yesterday.
The discrimination the city has allegedly shown in its rate lowering can be

corrected, TVA argues, by further lowering the commercial rate from C-7 to
C-8, a rate they say is in line with the R-9 rate for residential customers.
"This would, according to our calculations, mean a loss of revenue to you

of only $13,000 more, and it would keep you and TVA from risking a lawsuit
from your commercial customers," TVA agent Blanton said.
The present lowered rates, the city has calculated, will mean a loss of $114,000,

even on the temporary basis it is set up for. But as one city official pointed
out to the Herald-Citizen, this means simply that the electric department would
not make "as much money under the new rates as it would have under the
old rates—it's not exactly that we would be losing that much."

Vice-mayor Odell Huddleston accused TVA of demanding the further low-
ering of commercial rates because "you know we can't afford to go that low,
and this is your way of forcing us to go back to the higher rates."
But the TVA representatives denied this. Blanton remarking that "the $13,000

wouldn't put you in the red—you could do it."
One of the most sensitive sore spots with the councilmen is the fact that

TVA took so long—since October 16—to make the decision that the city could
not lower the rates.
With this in mind, the councilmen and city manager Bethel Newport yester-

day asked for 1 more week in which to consult on the matter with city attor-
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ney John Poteet who was out of town Tuesday before informing the agency
of what will be done.
The TVA men clearly did not approve of this week's wait, and Smith, noting

that he had wanted the rates changed when he was here last week, said yes-
terday he had brought with him an agreement that was already drawn up for
changing the rates.
Asked just what action TVA would take if the council chooses to keep the

new rates as they are, TVA attorney Drum said that would be a breach of
contract and said that "what we do about it depends on the direction you
take here today—we have several courses of action."

City Manager Newport repeated his comment of last week—that TVA ought
to have some mechanism in its rules and regulations to allow an electric system
which can afford it to give its customers some relief.
"We are more aware than you all are of the needs of our citizens, and I'll

tell you this—if we are not aware of them, they make us aware every 3 years.
But you all don't have any such way of knowing about their needs," Newport
said.
"As for the contract, we know we have to honor contracts. But that contract

is submitted by you—we have no input—all we can do is sign it. And I am
fierce about local government and about State and Federal government inter-
fering in it," Newport said.
Mayor Bob Poteet also assured the TVA men that Cookeville officials are

not the type to fail to honor a contract.
"We never intended to circumvent the contract, we just wanted to help our

people, many of whom are hard-pressed. Maybe it was not much help, and it
might have even been little more than spiritual help," Mayor Poteet said.
"But we are not the type to violate contracts, and I will surrender and capit-

ulate after I'm convinced there is no other way," he said.
"I seriously doubt that we can lower the commercial rates any further, and

it looks like this will force us to just shoot back to where it was before and
forget it," Poteet said.
The TVA attorney, noting that of the 160 power systems supplied by TVA

only 19 use even the one-level rate difference in residential and commercial rates,
told the councilmen that TVA does not oppose lowering customers' rates but
said "it's a matter of application of the rates on the proper basis."
He also pointed out that when the rates are changed again—that is, when

they are changed to comply with the allegedly breached contract—the period
from December 4 to whatever date those changes are made will have to be
accounted for by adjustments.
This means that if the city decides to return to the higher rates, it will have

to charge a customer for the 99 cents a month it previously knocked off his
bill. Or if the city goes to the lower level of commercial rates in order to get
TVA's approval of the lower residential rates, it will then have to make ad-
justments on the commercial customer's bill to credit him with what he would
have had knocked off for the intervening period.

After Tuesday's discussion had gone on for over an hour, the councilmen
repeated their request that they be given another week to study the situation
with the city attorney.
Though they obviously wanted a decision immediately, the TVA men finally

agreed to this.
"But we are not at all likely to change our minds on this," the TVA attor-

ney said.
[From the Herald-Citizen, Jan. 6, 1976]

COOKEVILLE HOLDS To RATE CUT

(By Mary Jo Denton)

TVA has not yet won out over Cookeville City Council—the city plans to
keep its lowered electric rates and appeal the agency's denial of approval for
the new rates.

City Attorney John Poteet told the council this morning that unless TVA
can show "some reasonable rationale for its denial of the rate cuts, then you
have a right to go ahead and then appeal to the TVA board."
The council lowered electric rates for residential customers two levels on the

fee scale and rates for commercial customers one level back in December after
a long and careful study of the electric department which showed the cuts
would mean a loss of $114,000 in revenue. The cuts were made on a temporary
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basis for the purpose of helping Cookevillians through the winter of an eco-
nomically hard year.

Electric department manager Chic Holland, had informed TVA of the inten-
tion to lower the rates as early as October 16, but the agency did not render a
decision on the matter until after the council took action. Then representatives
of TVA appeared in two December council meetings objecting to the lowered
rates and all but ordering the city either to go back to its higher rates or else
lower commercial rates two levels just as the residential rates were lowered.
TVA representative John Smith and attorney Ed Drum last week told the

council that the city is in violation of its contract with TVA on the matter—
because the contract stipulates that TVA must agree with any rate changes
made, they said.
They argued that the lowered rates, amounting to about 99 cents per month

per residential customer and about $1.10 per month per industrial or commer-
cial customer, showed discrimination against the industrial customer because
his rates had been lowered only one scale. TVA had not allowed two level dif-
ferences in the two rates anywhere, they said, and to do so would open both
the city and TVA to lawsuits from the industrial customers.

City attorney Poteet, who was out of town last week, today told the council
that such distinctions can indeed be made and are being made in electric user
rates across the Nation.
"The contract itself provides that the two types of customers will be treated

differently on rates—and all you all want to do is to go one step further, to
make two level differences in the rates—and I think if there is a reasonable
rationale for wanting to do that they have no right to deny it," Poteet said.
He said that if the dispute goes to court, the ultimate question will be just

that: whether the city has a good reason for wanting to lower the rates the
way they have.
"For instance, if it could be shown in the electric dept. records that more

and more customers were having a rough time meeting their bills, then that
would be a reasonable basis for lowering the rates." Poteet said.

City Manager Bethel Newport said he had not made a check of the records
to look for that type of thing but said it might be the case.
Poteet said that TVA's contract with the city does not prevent the rate low-

ering as the TVA men have argued that it does.
"It's just that the two parties of the contract have to agree, and from a purely

legal standpoint that's all," Poteet said.
TVA argues that its "policy" is to disallow two rate level differences in the

two customer classes and says that that policy is based on their studies of
costs of providing the electricity and on their concern that both classes of
customers be treated equally.
. Mayor Bob Poteet pointed out today that an industrial customer has the
means to pass his electricity cost on to his customers or clients, whereas the
residential customer—only a consumer—does not.

City Attorney Poteet said the council should first request a written deter-
mination of TVA's decision and then should appeal the denial to TVA.
And that is what the council decided to do.
"We'll leave the rates the way they are and appeal it," Mayor Poteet said.

[The Clay Statesman—Celina, Feb. 20, 1974]

COUNTIANS HARD HIT BY ELECTRIC BILLS

INCREASE BY AS MUCH AS 225 PERCENT

Clay Countians were hard hit by their electric bill this month, some saying
it had increased by as much as 225 percent over last month.
Customers of Tr -County Electric Membership Corp. were complaining pub-

licly and to the cooperative, but a co-op official said there was little the co-op
could do to help them.
Donald Winn, office manager in Lafayette, said he had a large number of

calls and blamed the 14 percent increase in price of electricity from the Ten-
nessee Valley Authority for some of the increase. He went on to cite several
other possible reasons for a particular bill being higher this month.
"Normally, February bills (which cover the January reporting period) are

the highest of the year," he said. Most of the bills covered the period from
December 5, 1973 to January 5, 1973.
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Other reasons for an increase, he said, might be:
1. The holiday period, when more persons are at home and using more elec-

tricity through extra cooking, heating spare rooms and using more electrical

appliances.
2. An ice storm, which put from 6,000 to 7,000 homes out of service for a

week, and therefore many have added another week to the regular bill through
delay. (In which case, he said, the next bill for those homes might reflect
only a 24- or 25-day "month.")

3. In particular cases as a fairly regular occurrence, some may have misread

their meters. About 15,000 customers read their own meters. The co-op has 370

routes for meter readers. Where a meter was misread or read some days after

the regular date on which families read them, "extra" days may appear on

the meter because it was read later than usual in that month.
"We sometimes get bills that show as much as 40 days on them. Naturally, those

bills will be higher. If each user read his meter on the same day each month, he

would have a better reading of the exact amount of electricity being used,"
Mr. Winn said.
Clyde King, Celina banker and member of the co-op's board of directors said

several things occur to him about the increase.
"It is regrettable but Tr -County is only passing on the increase from TVA.

This is the first month the increase has been applied. My bill was higher, like
everyone else's," he said.
He said TVA gave the higher cost of coal and large expenditures for devices

to meet environmental control devices at its generating plants as reasons for
raising the wholesale rate.
"I was hoping that they could have spent that money on some of the old loans.

I'm not convinced the TVA increase was justified," he said.
Meanwhile, Mr. Winn suggested that anyone who has reason to suspect that

his bill contains an error, either this month Or anytime in the future, should get
in touch with the Tr -County office in Celina.
But first, he said, they should take into account the increase, which is $1.77 per

thousand kilowatt-hours used.
"If they look closely, they will see that the consumption has probably gone up,

not just the price," he said.
By multiplying the basic rate times the number of thousands of hours used and

adding in the $1.77 per thousand increase, they can get a better reading on how
the bill was figured, he added.
Tr -County bills are prepared by an office in Jackson, Tennessee, and for that

reason the books are not always at the Lafayette office. But by taking the informa-
tion on the meter stub it will be possible to figure the bill, he explained.

TVA HAS $800 MILLION IN SURPLUS EARNINGS

KNOXVILLE, TENN. (AP)—The Tennessee Valley Authority has amassed more
than $800 million in surplus earnings—$52.6 million during the year ending
June 30, 1973—according to its annual report.
The report was issued this week as electric bills throughout the TVA area were

increased because of a 14-percent hike in TVA electric power rates. The govern-
mental agency said the rate hike was necessary to meet rising expenses.
The surplus, known as "retained earnings," are held back so TVA can maintain

an appropriate ratio of financial equity to its debt, TVA board chairman Aubrey
Wagner said.
"To maintain the financial integrity of the system," said Wagner, "you have to

plow some earnings back in."
During congressional hearings last year, the surplus margin was questioned

by U.S. Rep. Joe L. Evins, D-Tenn. The Congressman noted the profit margin
far exceeds that sought by privately owned electric utility companies.
"You are far from being in the depleted and depressed condition that you

would make it appear," Evins said at the time. A spokesman for Evins said all
aspects of TVA's most recent rate hike will be investigated.
Wagner noted the TVA Act of 1933 authorizes the agency's three directors to

establish an operating margin above routine expenses, which include production
costs.

If the earnings were not retained, he said, the authority might not be able to
demonstrate financial stability. Without that, he suggested, it could not obtain
the multimillion-dollar bonds it gets for expanding its power network and anti-
pollution efforts.
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"If we operate with no margin, by 1990 we would be 90 percent in debt, accord-
ing to our projections," Wagner said in Nashville.

Mr. EVINS. I yield to Mr. Whitten.
Mr. WHITTEN. Thank you, Mr. Chairman. I think Mr. Evins is right

about the effect of these rate increases.
They are national in scope. Mississippi Power and Light Company

rates are much worse than yours. I don't understand why all involved
in rate making don't make a concerted effort and go after those who
are preventing you from opening up these coal fields.
I still come back with the fact, that you are not working to reduce

these rates. If you were, you would join with the others and take out
after EPA, which is causing it. Are you hearing about these scrubbers?
Mr. WAGNER. We are suing EPA now over whether we can use the

least costly method for meeting national standards for protecting
public health and welfare.
Mr. EviNs. How much would the scrubbers cost if EPA makes you

buy them?
Mr. WAGNER. If we have to go through with the regulations that

are being proposed in pending amendments to the Clean Air Act, the
annual cost would be about $350 million a year, and we are fighting
it as hard as we know bow. We think we can do the job, without any
sacrifice to environmental quality, for about one-tenth that cost.
Mr. WHITTEN. I have people that don't get enough income to pay

their electric bill. It can't last. I don't put as much fault on the TVA
for the existing rates. But I do fault you and all the rest of the power
producers for not joining hands and letting the President and the
OMB and the Congress know what we are doing to ourselves through
this system.
Mr. WAGNER. You have raised two questions, one what we are doing

about fuel costs-
Mr. WHITTEN. Fuel cost is what we are talking about, but also fuel

availability, developing these coal fields. If we could just get access to
the coal in this country and get us to where we would be self-sufficient
in energy needs and not be dependent on imports from the oil coun-
tries.

COAL AVAILABILITY

Mr. WAGNER. At the moment we can get all the coal we want.
Mr. WHITTEN. At a price.
Mr. WAGNER. That's right. Most prices we pay now are higher than

they need to be in relation to cost of producing it. We are opening our
own coal mines as fast as we can, trying to get additional reserves.
Mr. WH=EN. How long did we export coal to Japan without re-

striction? Do we still do that?
Mr. WAGNER. I don't know. We have lost some coal to export. Most

export coal is metallurgical grade.
Mr. WHITrEN. Doesn't affect you?
Mr. WAGNER. Not immediately. We did lose one contract to export

a number of years ago. The price is the big thing. We feel if more
mines were open, the price would come down. We have offered long
term-
Mr. WHITTEN. The answer to any shortage is increased supply so

you know if it is all opened up it would come way down.

68-016 0 - 76 - 20



310

Mr. WAGNER. We think SO.
Mr. WHITTEN. You know it would.
Mr. WAGNER. Yes.
Mr. Wan-Et:N. If you had cheaper transportation that would re-

duce it further.
Mr. WAGNER. That's right.
Mr. WHrrrEN. Have you made a study of the Tennessee-Tombigbee

to see what it would contribute to your area?
Mr. WAGNER. The Tombigbee wouldn't help TVA so much in coal.

It will help others. Most of our coal would come from areas that
wouldn't use that. It wouldn't make much difference in our coal
prices.
Mr. WilIMEN. Has there been a national conference between the

various government power agencies and the private power companies
to see what collectively you might do to get this message over?
Mr. WAGNER. I serve on a number of committees and other people do.
Mr. WHIrrrEN. Do you ever meet?
Mr. WAGNER. Yes, we do.
Mr. WHITTEN. How often?
Mr. WAGNER. I couldn't answer that.
Mr. WHITTEN. It must have been a long time ago if you don't even

remember it.
Mr. WAGNER. They are not meetings set up primarily on coal.
Mr. WHITTEN. You introduce everybody, everybody has a good

dinner. What do you do?
Mr. WAGNER. We discuss problems of coal supply but generally the

utilities I think have been a 
Mr. WHITTEN. Would you give us the membership of that and how

often it has met in the last 3 years that committee?
Mr. WAGNER. It is not a single committee.
Mr. WHITTEN. Do you know each other?
Mr. WAGNER. Yes, sir.
Mr. EVENS. Mr. Whitten, if I might interject, every time TVA

raises its rates, the private utilities laugh up their sleeve. They say if
TVA can raise their rates, we will raise ours. Let them raise them some
more. I don't think they are unhappy about TVA's rate escalation
policy.
Mr. WHIrrEN. I don't differ with you a bit in that, but what I was

trying to get here is whether collectively the power generating groups
in the country, all of them, whether they have any group meeting to-
gether to try to resolve this problem?

COAL RESERVES

Mr. Elam. Let me interject to ask Mr. Wagner this question. Last
year the committee put in its report a recommendation that the TVA
utilize some of its own coal reserves. You have reserves in Illinois,
Tennessee, Kentucky, perhaps other States. You have held these re-
serves for years. We said now is the time to use them, inject a little
competition and Irlp bring down coal prices when they are inordi-
nately high. What have you done following that recommendation of
this committee about using your reserves?
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Mr. WAGNER. Our coal production from our own reserves is up one-
half a million tons from last year, to 43/4 million tons, rising as fast
as we can bring it up. By 1979, it will be up-
Mr. EVINS. Would you say use of your own coal reserves has had

a significant impact on helping bring down price of coal by commer-
cial competitors?
Mr. WAGNER. I don't think I could say that, Mr. Chairman. This

is what I mean when I say it is a national problem. We are a big
operation, but we are a small operation in relation to the total coun-
try. By mining our own reserves, we have saved ourselves $2.50 to
$3 a ton over what it would have cost to buy the coal.
Mr. EviNs. If you save $3 a ton, that is a significant savings.
Mr. WAGNER. Yes, it is. We are looking for more reserves now. We

have added, I think, about 40 million tons to our reserves since we
were here last year. We are currently looking at areas that would
give us maybe another 400 million tons in reserves.
Mr. EviNs. I was one who supported you on planning for the future

to purchase, if necessary, the Peabody Coal reserves. I think TVA
should plan for the future. They should have adequate reserves.
What caused TVA to back off and to abandon their position on the
Peabody?
Mr. WAGNER. There were two problems. Between the time we made

the offer and the time we let it lapse under its own terms, Peabody
had become involved in some lawsuits involving sums approaching
half a billion dollars. When we got into examining the coal reserves
closely they were not as useful as we had hoped in terms of locations
and sulphur content.
Mr. EviNs. Further questions, Mr. Whitten?
Mr. WHITTEN. Thank you, Mr. Chairman. I would like to remind

you of my request that we have the name of the members of that
committee and how often they have met in the last 3 years.
Mr. WAGNER. Let me explain, there is no specific committee. I am

talking about a number of committees.
Mr. WHITTEN. That is the way you looked when you said "Yes"

awhile ago.
Mr. WAGNER. I can only answer truthfully. There is no such com-

mittee. There is no specific committee that is organized to try to
bring the price of coal down.

POWER ORGANIZATIONS

Mr. WHIT TEN. Do you have a joint group that meets on these
problems?
Mr. WAGNER. There are a number of joint groups that meet on

problems.
Mr. WHITTEN. Name them all. That way I will get you down to

what I am talking about. Name them for the record, and put down
when they have met if you are on them.
Mr. WAGNER. I will do that, if I am on it or if we have someone

in our organization who is on it.
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[The information requested follows:]
TVA participates in the activities of a number of electric utility industry

organizations, committees and task forces directed toward solving energy prob-
lems. These industry groups take many forms, have various meeting frequencies,
and work in many areas such as air quality, water quality, coal mining regula-
tion, the development of new and better ways to generate electric power and
others.

Organizations in which Chairman Wagner is involved include the Electric
Utilities Advisory Committee to PEA; the Executive Committee of the Electric
Utilities Advisory Committee; member of the Board of Directors, U.S. National
Committee, World Energy Conference; the FPC Executive Advisory Committee
for the National Power Survey; vice chairman of the Breeder Reactor Corpo-
ration; and the Liquid Metal Fast Breeder Reactor Advisory Committee.
Members of TVA's staff serve on many other similar groups, including Edison

Electric Institute sulfate task force; Committee on Energy and the Environ-
ment of the National Research Council; Utility Water Act Group; Coal and
the Environment Group—a coalition of coal users and transporters; Tennessee
Governor's energy task force; Kentucky Governor's energy task force; Delegate
to GAO Study—U.S. Coal Development; American Public Power Association;
and Electric Power Research Institute—numerous industry committee.

Mr. WHITTEN. Thank you, Mr. Chairman.
Mr. EVINS. Mr. Myers?
Mr. MYERS. I have no questions, Mr. Chairman.
Mr. EVINS. Mr. Bevill ?
Mr. BEVILL. Thank you, Mr. Chairman.
How much of the increase in your request over last year's can be

attributed to the increase in coal prices, and how much to inflation
in other price areas?
Mr. WAGNER. The increases in coal prices affect power operating

expenses which must be financed with revenues from the sale of power.
Therefore, the appropriation request is not influenced by rising coal
prices.
Mr. BEVILL. Given the current upswing in coal prices, how long do

you expect to be able to operate within the new debt ceiling? How
much will you have to borrow this year?
Mr. WAGNER. TVA expects to borrow about $1 billion to finance

capital additions in fiscal year 1977. Borrowings are not used to finance
the coal burned at steam plants. The only direct influence coal is
likely to have on utilizing the limit on borrowings will be the extent
to which TVA makes investments in coal reserves in the ground and
investments associated with new mine development on TVA-owned
coal reserves.
Mr. BEVILL. How do your rates currently stand in relation to those

of other power generating companies? How many actually have lower
rates? What rate increases are expected in fiscal year 1977?
Mr. WAGNER. Electric rates in the Tennessee Valley region remain

among the lowest in the United States. Recent estimates are that only
about 10 percent of the utilities across the country applied residential
rates lower than TI/A's lowest rates. Most of those utilities are located
either in the Pacific Northwest where electric power is almost totally
provided from low-cost hydroelectric sources or in the Southwest where
lower cost natural gas is still available for use in boilers for electric
power generation.
TVA reviews its rates quarterly and as yet has not determined

whether any adjustments may be required in fiscal year 1977. In the
most recent quarterly rate review, the TVA Board has determined that
no increase will be necessary for the last quarter of fiscal year 1976.
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Mr. BEVILL. What is the current progress on the Bear Creek project?
What percentage do you expect to have completed by the end of fiscal
year 1977 ?
Mr. WAGNER. The Bear Creek project consists of four multipurpose

dams and a floodway channel improvement. Construction of the Bear
Creek Dam and Reservoir was started in May 1967 and the dam was
closed in March 1969. The floodway construction started in June 1970
and was completed in October 1973. Little Bear Dam and Reservoir
was started in January 1973, the dam was closed in October 1975, and
final cleanup work will be completed in fiscal year 1976. Upper Bear
Dam and Reservoir was started in May 1975 and closure of this dam
is scheduled in January 1978. We also anticipate the start of the
last unit of the project, Cedar Creek Dam and Reservoir, in April
1976 and dam closure in January 1978.
Mr. BEVILL. What is the current status at Browns Ferry?
Mr. WAGNER. All restoration work on units 1 and 2 has essentially

been completed to place these units back in operation in a safe man-
ner meeting all requirements of the Nuclear Regulatory Commission.
Actual startup actions to return the two restored units to operation
will begin this spring in time for their output to be available to the
power system during the summer peak-load period. Construction of
unit 3 has essentially been completed with the same improved features
as units 1 and 2, to the extent that initial fuel loading and operating
testing can also begin later this month. Its output should become avail-
able to the system in advance of next winter's peak period.
Mr. BEVILL. What is the current status of the railway bridge altera-

tions going on in Decatur, Ala.?
Mr. WAGNER. Design drawings and specifications are essentially

completed and Southern Railway is reviewing the plans. If Southern
Railway approves the plans promptly, we expect to award a contract
in May for construction of the bridge. Completion is scheduled in 1978.
Mr. EVINS. Mr. Burgener ?

TVA FINANCING

Mr. BURGENER. I am trying to look at your financial statement, Mr.
Wagner. Your income is a little over $2 billion, is that correct, for
1977, estimated? That is on page 3.
Mr. WAGNER. Yes.
Mr. BURGENER. The source of that income is a little over $2 billion,

most of it power sales, of course. You are a wholesaler and not a
retailer?
Mr. WAGNER. No; we sell directly to a few large industries and

Federal facilities.
Mr. BURGENER. For the most part you are wholesalers?
Mr. WAGNER. For the most part, wholesalers.
Mr. BURGENER. You will have an income of $2 billion plus appro-

priations of $121 million, is that correct?
Mr. WAGNER. That's correct.
Mr. BURGENER. It is $2,121 million. Am I correct in looking at your

capital outlay for 1977, is that $1,278 million for power supply.
Mr. WAGNER. Yes, sir.
Mr. BURGENER. I see you have other for regional development

operation.
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Mr. WAGNER. Appropriations are not applied to the power program,
they are applied to water control, flood control, navigation, that sort
of thing.
Mr. BURGENER. How will you apply the $2 billion? You will first

pay for operations?
Mr. WAGNER. That's right. From the $2 billion income, we first pay

for operations.
Mr. BURGENER. You pay the Treasury $88 million?
Mr. WAGNER. Yes. We make payments in lieu of taxes and we pay

for construction. We pay operation and maintenance, we pay interest
on investment, we make payments to the Treasury and then we have
a balance left which we use to build new facilities instead of having
to borrow the money. We will in total borrow $1 billion next year.
Mr. BURGENER. That is my next question. To finance this capital

outlay, which will total how much roughly-$1.5 billion?
Mr. WAGNER. $1,279 million.
Mr. BURGENER. How are you going to finance that, by borrowing?
Mr. WAGNER. Mostly by borrowing; yes.
Mr. BURGENER. What is your total debt now, $8 or $9 billion?
Mr. WAGNER. It is not that much. Around $5 billion, I believe.
Mr. BURGENER. I was trying to figure out what the net cost to the

taxpayer, Federal taxpayer annually, approximately would be.
Mr. WAGNER. The net cost to the Federal taxpayer annually is ap-

propriations only. This is $121 million in fiscal 1977. The power system
pays its own way. There is no appropriation made for that.
Mr. BURGENER. What would the cumulative amount have been since

1933?
Mr. WAGNER. I don't have the figure in mind, but we can produce it.
Mr. BURGENER. For the record, I would appreciate that.
[The information requested follows:]

TENNESSEE VALLEY AUTHORITY-APPROPRIATIONS, PAYMENTS TO THE TREASURY AND RETAINED INCOME
FROM THE POWER PROGRAM REINVESTED, FISCAL YEARS 1934 THROUGH 1977

In thousands of dollars]

Power
program

Nonpower
program Total

Appropriations:
Actual through 19TQ 1 1, 383,590 1,507,885 2,891,475
Estimate for fiscal year 1977 

Total 

121,185 121,185

1, 383,590 1,629,070 3,012,660

Payments to the Treasury:
Actual through fiscal year 1975 1, 232,912 41,653 1, 274,565
Estimate for fiscal years 1976, 197Q, 1977 

Total 

195,156 51 195,207

1,428,068 41,704 1, 469,772

Retained income from power program reinvested in the program:
Actual through fiscal year 1975 898,406  898,406
Estimate for fiscal yeas 1976, 19TQ, 1977 

Total 

341,600  341,600

1, 240,006  1, 240,006

1 No appropriations have been made for the power program since the 1959 amendment to the TVA Act.

Mr. BURGENER. I know this agency has rendered great service and
provided a lot of things to a lot of people. I would like to figure up the
bill.
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Mr. WAGNER. The figure that I have here, I would want to check
it but it looks like appropriations by the Congress have been about
$3 billion through the years. Incidentally, for the period 1934 through
1970, the total Federal expenditures on per capita basis in the Ten-
nessee Valley region, including TVA, were about 60 or 65 percent of
the average for the United States. So the assumption that has been
made by some people that the area has grown because there has been
a great outpouring of Federal dollars is not correct. Actually, there
have been fewer Federal dollars per capita spent in the Tennessee
Valley region than the average for the Nation as a whole. We would
like to believe it is because we have worked in ways that stimulated
local activity and private enterprise has put money into what goes on
there, too.

TVA EMPLOYEES

Mr. BITRGENER. Finally, where is the largest single collection of per-
manent employees that you have?
Mr. WAGNER. Knoxville is the largest. We are spread principally

in three areas, Muscle Shoals, Ala., Chattanooga, Tenn., and Knox-
ville, Tenn. Because of the very heavy design for nuclear plants,
Knoxville is the largest with something like 4,000 employees.
Mr. BURGENER. With 4,000 employees, what do you operate there?

Is that headquarters?
Mr. WAGNER. That is the administrative headquarters of the organi-

zation, but the largest part of that number is for engineering, design,
and construction employees.
Mr. BURGENER. Do you operate things like cafeterias?
Mr. WAGNER. No; TVA does not.
Mr. BURGENER. Within house?
Mr. WAGNER. No. We do have a cafeteria at Muscle Shoals that is

operated under concession.
Mr. BURGENER. Do you have your own building owned by the

Government or by your agency?
Mr. WAGNER. Some buildings we own ourselves. Mostly we are in

rented buildings. The buildings we own are in Chattanooga and
Muscle Shoals.
Mr. BURGENER. Is it more economical to rent?
Mr. WAGNER. Yes, sir, we feel it is.
Mr. BURGENER. Thank you, Mr. Chairman.
Mr. EviNs. Mr. Bevill ?

STRIP MINING AND RATES

Mr. BEVILL. Thank you, Mr. Chairman. It was reported that TVA
was taking a position of supporting the surface mining legislation
that was pending in Congress, which the President has vetoed twice.
I am one of those that urged him to do it because of the reduc-
tion in production of coal that would result. We are not talking about
reclamation. Everybody is for reclamation, but this legislation, in the
President's opinion and in many others, would reduce production of
coal so I am urging you, if you do take a position on surface mining
legislation, pending here in the Congress, that you do study it, be-
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cause I know you don't want the production of coal reduced. I know
that is not what you stand for.
No. 2, this proposal that has been submitted, that will be submitted

to you if you haven't received it yet, that is known as the T-19M-3, I
want to urge that you disregard this because it is a proposal that I
understand will actually increase the power bills to some 152 distribu-
tors out of 160 in order to reduce the rates for 8 distributors. I realize
that I am putting it in a nutshell here, but the thing that concerns
me is, in meeting with the distributors and discussing it with them, I
understand that what this amounts to is that the rural areas of the
TVA are going to be the ones that are going to be hit with the power
increases that the TVA did in 1969, switch over from, or changed the
whole setup and started a cost basis on those charges. I don't think the
people in rural areas of the TVA or the rural areas of any part of this
country can afford any more increase in rates, so I just want to throw
that out for caution.
Mr. WAGNER. We will be glad to answer. I might comment, the TVA

Board has not yet had that proposal presented to us. We certainly will
take your viewpoints into account.
Mr. WHITTEN. Much of your development activities in the Tennessee

Valley area is similiar to that the Interior Department and the Depart-
ment of Agriculture does in other areas. You don't have a duplication
of that activity or C. & D. projects, for instance, these other projects,
where agriculture carries on in much of the country, in the TVA area
you do many of the things that are done by other agencies in other
areas.
Mr. WAGNER. We either do them or else we stay out of the business

and let them do it.
Mr. WHITTEN. In other words, it is not duplication.
Mr. WAGNER. No, sir, it is not duplication.
Mr. BURGENER. One final question, Mr. Chairman. This is on the

mechanics of rates. How many retailers do you have?

TVA DISTRIBUTORS

Mr. WAGNER. About 160 distributors.
Mr. BURGENER. These distributors are municipalities?
Mr. WAGNER. Municipalities and electric cooperatives.
Mr. BURGENER. No private?
Mr. WAGNER. We have one private distributor.
Mr. BURGENER. Except for the one, they are publicly owned?
MT. WAGNER. Yes.
Mr. BURGENER. How are the rates set?
Mr. WAGNER. We have a series of rate levels. We sit down with a

distributor when its contract expires—generally a 20-year contract.
We sit down with him and take a look at the financial statement.
Mr. BURGENER. You sit down with them every 20 years?
Mr. WAGNER. We sit down with them more often than that. We

periodically review each distributor's financial situation to see if they
are receiving sufficient revenues to provide for the operation and
maintenance of their systems on a self-supportive and financially
sound basis. Our contract with each distributor provides that if its
revenues are more than sufficient for these purposes, TVA and the
distributor shall agree upon a reduction in the rates.
Mr. BURGENER. They don't have to agree?
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Mr. WAGNER. We generally do. Congress provided in the TVA act
that we should sell power to the ultimate consumer at lowest feasible
cost. When TVA elected in the beginning not to retail power directly,
but to sell through distributors, we incorporated in the contract the
provision that we would have to agree on the rates that they charge.
In this way TVA can be sure the money is being used properly.
Mr. EviNs. You haven't explained to my satisfaction and to the com-

mittee the Cookeville protest in which they wanted to lower rates. I
understand Tullahoma, Tenn, did lower rates and you approved that.
Cookeville proposed to reduce their rates. TVA said no, you can't do
it. They blocked it. They protested. Again, I wish you would explain
why you wouldn't let a distributor lower their rates if you want to.
[The information follows:]
The city of Cookeville, Tenn., took action to reduce rates for one class of

customers by two rate levels and to reduce rates for another class of customers
by only one rate level. This action resulted in a two-level differential between the
respective customer classes. TVA considers that a differential of. more than one
rate level results in a special concession to certain customers and is discrimina-
tory among customers generally and, therefore, inconsistent with the provisions
of the power contract and the requirements of the TVA act.
After review of the action taken, we recommended that this distributor reduce

the Tate for the second customer class one additional level which would have
restored the former acceptable differential 'between the two. This would have
resulted in even greater rate reductions than the action taken by the distributor.
We have proposed other possible alternatives and are eager to work with

Cookeville toward a satisfactory resolution to this matter.

Mr. WHITTEN. Before today's hearing is adjourned, I want to once
again emphasize the contribution that Chairman Evins has made to
his district, State and Nation.
I ask that the staff insert in the record at this point materials relating

to the career and accomplishments of Joe L. Evins.
[The material follows:]
Following are measures of economic improvement in the Tennessee Valley

region since 1947, when Representative Joe Evins began his congressional service:
In 1947, total personal income in the Tennessee Valley region was $4.5 billion.

In 1975 it was well over $30 billion.
In 1947 the region had about 400,000 jobs in manufacturing. Today it has about

900,000.
Electric power supply has been a significant factor in the dramatic improvement

in employment opportunities and living standards across the region. The region's
electricity requirements today are nearly 10 times as large as they were in 1947.
Through the years this has presented an enormous challenge in financing and
building the powerplants needed to meet those growing requirements, and the
Congress has made it possible for TVA to carry out that program.

Electricity has also helped improve living standards in the home. In 1947 only
a third of the region's farms had electric service, and average home use of elec-
tricity was only 2,200 kilowatthours a year. Now use is more than six times that
level. In the 1947 fiscal year the average cost of electricity to the home consumer
in the region was about 1.7 cents per kilowatthour. It was below that level for the
next two decades and did not reach that level again until 1975. It is still only
two-thirds of the national average.

Since 1947 the TVA flood control system has prevented nearly a billion dollars
in flood damages.
The Tennessee River waterway created by TVA dams and reservoirs now car-

ries about 10 times as much freight as it did in 1947, with annual savings about
$72 million on shipping costs. Through this period Congress has provided funds to
maintain and expand locks and other navigation facilities to accommodate that
growth.

Congress also has supported other valuable regional development activities of
TVA, including area development programs on tributary rivers, agriculture, for-
estry, recreation, and environmental programs.
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[From the Tennessean, Max. 1, 1976]

EVINS REVEALS PLANS To LEAVE CONGRESS

WASHINGTON.—Representative Joe L. Evins, a veteran of 30 years in the Con-
gress and the most powerful member of the Tennessee delegation, said yesterday
he will not seek re-election.
The announcement came after several days of speculation that Evins, 65, was

considering stepping down when his term ends next January.
"Although I am confident that I could be re-elected, I feel that after 30 years

in Congress it is time for the people of the Fourth District to have the oppor-
tunity of selecting another person as their Representative in the Congress,"
Evins, a Democrat, said in a statement released yesterday.
The Congressman cited "health considerations plus the increasingly heavy

burden of the work load" as the principal reasons for his decision. However, he
emphasized that he is not retiring completely and will continue to maintain "a
lively interest" in public affairs.
He also said he intends to attend to personal business when retired and to spend

more time with his wife, children and grandchildren.
"This has been a very difficult decision, but after much deliberation and thought

I have concluded that after 15 terms and 30 years of service in the U.S. Congress,
it is time for me to step aside for the election of a younger person to carry the
burden and the standard of the Fourth District of Tennessee," he said in the
release.

Evins, generally considered to be at the peak of his influence and effectiveness,
is chairman of the Subcommittee on Public Works and Appropriations. The sub-
committee oversees the annual funding of public works and energy-related proj-
ects and programs which total about $8 billion yearly.
Public works agencies funded by the subcommittee include the Tennessee

Valley Authority, the U.S. Corps of Engineers, the Bureau of Reclamation, the
Appalachian Regional Commission and the Energy Research and Development
Administration (ERDA).
In addition, the representative serves as chairman of the House Small Business

Committee which has been expanded to 37 members. He has held the post 12 years
and has headed the public works subcommittee 8 years. In the past, Evins has
also served as chairman of the House Committee on Personnel and Patronage.
The group handles about 500 job placements, including Capitol Hill pages, clerks
and police officers.
From 1936 to 1970, prior to accepting chairmanship of the public works sub-

committee, Evins was chairman of the subcommittee on housing, space, veterans
and independent offices appropriations.
"My years of service in the Congress have been rewarding, exciting and

stimulating," Evins said in the statement. "There have been many opportunities
for service to the people of the 4th District, the State and the nation. I have
served long and to the fullest of my capabilities. I have given all in service of the
people I love in the 4th District who have been so gracious and kind to me over
the years."
Evins said he wants to "quit while I am on top" and before the "disabilities of

age set in."
"I want to return home and live in Tennessee," the Congressman said. "Over

the years I have endeavored to serve all the people of Tennessee without regard
to party affiliation."
He has served longer in the House, in terms of continuous service, than any

other Congress member from Tennessee.
Ranking 14th in seniority among Congress members, Evins is credited with hav-

ing initiated funding and a subcommittee for five dams in Tennessee that,
although recommended, were not part of the Presidential budget.
The dams are the Cordell Hull Dam near Carthage, Percy Priest Dam in

Nashville, Tims Ford Dam in Franklin County, Normandy Dam in Bedford and
Coffee Counties and Columbia Dam near Columbia.
He has also been instrumental in the construction of many reservoirs, roads,

bridges, highways, airports, post offices, federal buildings, hospitals and other
facilities and has said he considers the projects "investments in America."
His colleagues sometimes refer to him as Hadrian, referring to the ancient

Roman builder.
Evins, also called the dean of the Tennessee delegation, has served under six

Presidents. In the past he has been seen as a possible gubernatorial or senatorial
candidate, but he said yesterday he has only wanted to serve in the House.
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Looking back over his 30 years in office, the representative said he has seen
some changes in dress, as well as government, on Capitol Hill. He said more
changes need to be made to strengthen the legislative branch of government.
"There have been some changes and reforms over the years. In the old days

under Mr. Rayburn (the late Speaker of the House Sam Rayburn) the Members
wore dark suits, white shirts, and conservative ties. Today we see a variety of
tailored blazers and colorful ties and shirts worn particularly by the younger
Members," he said.
"Today we have an increasing number of ladies serving in the Congress. While

there have been many changes, I consider Congress today to be strong, viable,
and responsive to the public interest.
"The Congress is the true arm of the people and, faced with big budgets and

big bureaucracy, should be strengthened rather than constantly criticized."
Evins was first elected to Congress in 1946 from the old Fifth District. Since

then, he has survived three reapportionments—in 1950, 1960, and 1970.
Presently, the Fourth District includes 25 counties, ranging from Kentucky to

the Alabama border, from Sumner County east to include Cumberland County
and south to Lincoln and Franklin counties.
"No Congressman has ever had a greater, finer, or more special constituency,"

Evins said. "We have come a long way together. We have worked together to
achieve new heights and new dimensions of growth and progress. We have
seen the visible results of our partnership for progress."
A recent magazine article on the Congressman predicted that he will take his

place in history with great Tennessee leaders such as Presidents Andrew Jackson
and James K. Polk, Secretary of State Cordell Hull and Sen. Estes Kefauver.

[From the Nashville Banner, Mar. 1, 1976]

REP. EVINS, DELEGATION'S DEAN, WON'T SEEK 16TH TERM THIS FALL

(By Frank Van Der Linden)

WASHINGTON.—U.S. Representative Joe L. Evins—dean of Tennessee's con-
gressional delegation and powerful House leader—will not seek reelection after
30 years in office.
"This has been a very difficult decision," the 65-year-old Smithville Democrat

said, "but after much deliberation and thought, I have concluded that after
15 terms and 30 years of service in the U.S. Congress it is time for me to step
aside."

Evins' decision to leave the Fourth District seat he first won in 1946 opens the
way for ambitious young politicans in both parties to seek the post.
Evins has had such power as a House Appropriations subcommittee chairman

that he has never had a serious challenger. The Republicans in his district
have generally liked his voting record.
However, since the district has cast a majority of its votes for former Presi-

dent Nixon, the Republicans probably will try to pick up the Evins seat this
November.

Evins' plans to retire were first revealed by the Nashville Banner a week ago
and officially confirmed today.
He told the Banner, "I have done all I could for the people of Tennessee

in 30 years, and I could not do much more in 32."
As chairman of the Appropriations Subcommittee on Public Works, Evins has

obtained hundreds of millions of dollars for the Tennessee Valley Authority,
the Atomic Energy Commission, and the U.S. Army Corps of Engineers.
He noted that the engineers have built dams at practically all available

sites on the Cumberland River, and the TVA has almost completed its dams in
the Tennessee River basin.
Evins also observed that the billion-dollar Tennessee-Tombigbee Waterway

is about 18 percent complete. He has been very influential getting funds for
all these projects.
Evins also has served for several years as chairman of the Small Business

Committee.
Evins decided to retire while he still was young enough to enjoy many years

of leisure in his district. He suffered a heart attack a few years ago, but had
recovered.
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In early 1975, under the domination of young liberals, the House Democratic
Caucus kicked out three veteran Southerners from their committee chairman-
ships.
The three were Reps. Edward Hebert of Louisiana, Armed Services, Wright

Patman of Texas, Banking, and W. R. Poage of Texas, Agriculture.
A similar move was made to oust Evins, but it failed. This attempt is believed

to be one factor in the Tennessee Democrat's decision to step down.

[From the Herald-Citizen, Cookeville, Tenn., Mar. 2, 1976]

COMMENT: JOE L. EVINS : GREAT CONGRESSMAN

(By Charles Denning)

Meeting Joe L. Evins 10 years ago left two indelible impressions on my
memory—How gracious they were, he and Mrs. Evins, called "Miss Ann," as
they sat in the front parlor of their big, white-columned home in Smithville
sipping coffee in the late afternoon and talking with Coleman Harwell about the
Evins and Harwell children, all daughters, I believe, and their schools.
"The Congressman," as those who work for Mr. Evins refer to him, is a

large man, ruddy-faced when he has had rest and run; and Mrs. Evins, a
small bird-like woman. quiet and alert. Something about them—maybe everything
about them—seemed so typically, so emphatically Southern gentility: not only
the big house, its furnishings and the coolness which seemed suspended in the
interior spaces.
Mrs. Evins is both delicate and tough—leather and lace, like certain Southern

women. And Mr. Evins, who speaks in a sonorous voice and writes in a rather
grand language, wears black or dark blue suits with faint pin-stripe, a vest
a broadbrimmed hat and gleaming black shoes. When he shakes hands with an
old friends, does he not also grasp the man's elbow with his left hand?—it
seems perfectly natural that he would, a gesture of warmth.
How hard he worked, that was my second, even more acute impression.

Joe L. Evins' appearance and social graces are Southern, but so is his intensity.
Here he was in serene, easy-going Smithville, Tenn., far away from the politi-

cal and legislative nerve center of the Nation, Washington, but already on that
spring morning he had been in his study at work, and the night before.

Briefcases were stuffed, and papers, note tablets and thick reports were spread
and stacked upon a writing table.
Hadn't I expected that Congressmen work? I don't know what I had expected.

Perhaps I had thought, foolishly, that when a man rises to that elevation, some-
body else does his work for him. A glimpse into the small room at the back of
the house where .Toe L. Evins had apparently labored alone erased that illusion
from my mind, replacing it with an important insight, which is that work makes
the man—and the higher a man rises, the more of it he has to do.
Along with that lesson, there arose a tremendous respect and even a bit of

awe for the man who had taught it.
It was not, therefore, lightly that Mr. Evins, over the 30 years that he served

his Middle Tennessee district, came to be known as a "workhorse Congressman."
It is a description which he proudly and realistically accepted. Some are show-
men; some preen in the publicity spotlight and pull its beams down upon them-
selves, masters of the gimmick and the stunt—but not Mr. Evins. "Joe L.," as
his constituents speak in the familiar of him, "is a worker."
He is a workhorse, and he is a "wheelhorse," too. His hand holds the ma-

chinery of power, and controls a large portion of it in Washington—some say
he is among the top dozen most powerful men on Capitol Hill, others say the
top six. The achievements of his 30-year career leave no doubt—the dams, res-
ervoirs, roads, bridges, highways, airports, post offices, Federal buildings, hospi-
tals, community centers, libraries, vocational schools, water plants which he has
funded.
Now, at 65, Joe L. Evins is choosing to divest himself of that mantle of power,

that burden he has shouldered in the name of Tennessee's Fourth District, and
return among the people who for 15 successive times have sent him to represent
this region, stretching from the sound of the Grand Ole Opry east across the
Cumberlands and over the Plateau; and from Kentucky to Alabama, the country
of the Cumberland River and the Caney Fork.
Let us welcome him, and thank him.
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To JOE L. EVINS, A STATE'S GRATITUDE

The dean of Tennessee's congressional delegation, Fourth District Representa-
tive Joe L. Evins, has decided not to seek a 16th term in the House of
Representatives.
Representative Evins, who has continuously served longer than any Tennessee

Member of the House in history, will retire when his term ends in January.
For 30 years, Joe L. Evins has represented the people of his district with

dedication and devotion to duty, with attention to detail few Congressmen
possess. As his constituents knew, Representative Evins always finds time to hear
complaints, large and small, and has the innate ability to do something about
them.
And therein lies much of the reason for his astounding success in Congress—

the willingness to hear problems and the courage to take action to correct them.
Since his election to the House in 1946, Representative Evins has enjoyed the

ultimate compliment from his district. He has never faced serious opposition
in any of the many times he has faced reelection.
The decision made by Representative Evins over those 30 years have had pro-

found effects upon his district, his State and Nation, and the world. As chair-
man of the Appropriations Subcommittee on Public Works, Representative Evins
obtained untold millions of dollars for the Tennessee Valley Authority, the
Atomic Energy Commission and the U.S. Army Corps of Engineers for projects
in Tennessee and the South.

Also bearing the Evins imprint are notable projects such as the Tennessee-
Tombigbee Waterway and those projects under the direction of the Bureau of
Reclamation, the Appalachian Regional Commission and the Energy Research
and Development Administration.

Additionally, Representative Evins served with distinction as chairman of the
House Small Business Committee for the past 12 years.

Characteristically, Representative Evins says he is stepping aside for "a
younger person to carry the burden and the standard of the Fourth District of
Tennessee."
Representative Evins is at the height of his influence and effectiveness. He is

indeed on top, his power unequalled by any other member of Tennessee's dele-
gation and by few other Members of Congress.
Mr. Evins cited "health considerations plus the increasingly heavy burden of

the workload" as main reasons for his decision. But he added that he is not
retiring completely and will continue to maintain a "lively interest" in public
affairs.
Of that we can be thankful. A man of the stature, experience and governmen-

tal expertise of Representative Evins is a valuable asset, one that Tennessee will
miss.
Our best wishes are extended to Representative Evins upon his plans for re-

tirement, along with the hope he will be active in behalf of his State for a long,
long time.

Mr. EVINS. Thank you, Mr. Whitten.
We are going to close on a harmonious note. TVA has three sources

of revenue. They have annual appropriations. They have all the power
sales which they can utilize if they wish. Three, they have bond sales.
I would say an organization with three sources of revenue could han-
dle those revenues in such a manner so as to keep these rates down and
get these rates controlled. I never want to be on the board. I don't
envy your job. But I know if I was on it we would hold those rates
down.
One other thing. This is from TVA's own statement, TVA rates are

among the lowest in the Nation. They do not say they are the lowest
in the Nation. They say they are among the lowest in the Nation. The
Congress set them up to be a yardstick. We think we are getting away
from the yardstick proposal. Thank you all for your appearance.
[Whereupon, the hearing recessed at 11 :30 a.m. to reconvene at 10

a.m. on Tuesday, March 9, 1976.]
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