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74

Some months ago, the Englneering Department was re-
quested to make an evaluation estimate of the cost of obtain-
ing approximately 150,000 gpm of cooling water from shallow
ponds or from cooling towers. Their conclusions (see DPWZ-5305)
were (1) that both schemes were feasible and each produced cool-
ing water of approximately the same annual average temperature,
(2? the cooling towers could be built more quickly, largely be-
cause no additional engineering data were required dbefore con-
struction would start, and (3) the cooling ponds probably would
be cheaper.

Data obtained from Clark Hill Reservoir in Georgila
and Woods Reservoir in Tennessee indicated that significant
reductions in the temperature of the cooling water could be made
if the water were withdrawn from the deep portion of the reser-
voir rather than from the surface. Also, it appeared that the
water from a reservoir 100 feet deep would be significantly
colder than the water obtained from the reservoir only %0 feet
deep. The studies reported herein were an attempt to evaluate
the benefits that would accrue from obtaining cooling water fromE‘

a deep lake rather than from a shallow pond. %ﬁ%?&és‘i;

Diurnal Temperature Variation

There is considerable variation between the day and
night temperature of the surface water of a shallow pond. Recent
experimental work on the 12 foot deep ponds at SRP indicate that
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the temperature of the surface water may swing by as much as 15°F
during a 2% hour period. The temperature of the water down 10
feet or so has less than a 1°F diurnal variation. The tempera-
ture of the water obtained from cooling towers is intermediate
between these extremes, The variation in the maximum daily temper-
ature of the water that would have been obtained from a cooling
tower during 1955 is presented as Chart No. 1. The average
monthly temperature of the water from a cooling tower also is pre-
sented. If cooling tower water is used to cool a reactor, it 1is
suggested that the annual average temperature should be increased
by at least 3°F, when comparing the temperature of this water with
water from a source which has only a moderate day to day tempera-
ture variation.

Proposals for Deep Lakes

The original Engineering Department estimate was based
on placing a dam across Lower Three Runs Creek at coordinate East
82,000 and North 35,000. The depth of water impounded behind this
dam would be about 55 feet. A considerably larger and deeper lake
could be formed by placing a dam in Tinker Creek at coordinate East
80,000 and North gl,OOO. The water impounded behind this dam would
have a depth of approximately 95 feet. Chart No. 2 gives a map
showing the location of these two proposed lakes together with the
principal operating areas and roads of SRP. Chart No. 3 gives data
relating to the size of the two lakes. It is pointed out that the
lake on Tinker Creek will require approximately 1-1/2 years to fill,
if the f1l1l1ing rate is 150,000 gpm. This compares with only three
months for the time required to fill the Lower Three Runs Creek.
It was proposed that the pump house on Tinker Creek Lake be 8o
constructed that water could be pumped from this lake when it was
only partially filled.

Cooling Water Temperatures

The chief reason for looking at deep lakes as a source
of cooling water was the hope that low temperature water could be
obtained. In order that predictions could be made, data were
obtained from the operation of Clark Hill Reservoir which has an
area of about 35 square miles and a depth at the dam of approxi-
mately 150 feet and from Woods Reservoir which has an area of
approximately 8ix square miles and a depth at the dam of approxi-
mately 60 feet. Water is withdrawn through the penstocks of Clark
Hill Dam at a depth of approximately 75 feet and at a rate so
that the annual throughput is equal to twice the volume of water
stored in the lake. It was believed that this condition gave a
moderately close approximation to that obtainable when withdrawing
water from Tinker Creek Lake at a depth of approximately 80 feet.

Water 1s withdrawn at the 40 foot level from Woods
Reservoir and circulated back to an arm of this lake at a rate
such that the turnover is longer than one year. With the ex-
ception of the very long turnover time, it 18 believed that this
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eondition'save a moderately close apprdximation to that obtainable
when withdrawing water from Lower Three Runs Creek at a depth of

approximately X0 feet.

The surface and sub-surface temperatures of these two
reservoirs is shown on Chart 4. The temperatures existing in
Woods Reservoir during the winter months will be colder than that
obtainable at Savannah River but the temperatures during the re-
mainder of the year are probably a good approximation of that ob-
tainable from the Lower Three Runs Lake. This statement is borne
out by a comparison with the crosses which represent the surface
temperature of Woods Reservoir and the solid line which represents
the surface temperature of the Savannah River.

Predicted Temperatures

Using the data referred to above, predictions have been
made relating to the temperature of the water that could be with-
drawn from the two deep lakes (see Chart No. 5). fThe average annual
temperatures of 59°F predicted for the water from Tinker Creek is
some 1-1/2°PF colder than the average annual temperature of the
water from Clark Hill. The reasons for this reduction are - 1) The
turnover time in Tinker Creek will be 1-1/2 years; whereas, the
turnover time at Clark Hill is only 1/2 year. Thus, the stored
cold that is produced in the winter in Tinker Creek Lake should last
longer than it lasts in Clark Hill. 2) No attempt is made in Clark
Hill to withdraw the water into the penstocks in the optimum manner
for the production of cold water. We hope to do a better job at
Tinker Creek.

The predicted average annual temperature of the water from
Lower Three Runs Creek is 63°F, which 1s some 2-1/2® warmer than that
obtained from Woods Reservoir. This difference is ascribed to the
very cold winter that was experienced at Woods Reservoir during 1955
and the shorter turnover time of the water from Lower Three Runs Creek.

The Engineering Department predicted 68°F as the average
annual temperature of the water when withdrawn near the surface of
Lower Three Runs Lake. Our method of prediction would have given
2 number perhaps 2°F colder. This is because the water would be
withdrawn from perhaps an average depth of 10 feet, as opposed to
surface withdrawal as assumed by the Engineering Department.

Costs

Chart No. 6 gives an estimate of a differential cost of
building a dam and operating Tinker Creek Lake versus building a
dam and operating Lower Three Runs Lake, The major added investment
item for the Tinker Creek location 1is the extra cost of the dam.
The figure of $1,43%0,000 was arrived at by ratioing the warious cost
items as given in the Engineering Department breakdown of the cost
of the dam on Lower Three Runs Creek. The major costs favorable to
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the Tinker Creek Site are - 1) the $1,000,000 lesser pumping
charges over a 10 year period (the level of this lake is at an
elevation of 260 feet versus 200 feet for Lower Three Runs Lake),
and 2) the 2.4 million dollar credit for extra productivity.

This latter figure was arrived at by saying that a 4°F colder
temperature is equivalent to a 4% increase in the productivity of
one area (or a increase in productivity in each of two areas).
The cost of operating an area for one year is about $6,000,000.
Thus, on a 10 year basis the value of the extra productivity is
given as 2.4 million dollars. This takes no credit for amortization
of facilities, interest on investment, etc. If these other items
are added, a figure up to $5,000,000 might be used as the value of
the extra productivity.

No credit is taken in this estimate for the possible gain
thet would accrue from getting more water from this lake than the
original 150,000 gpm, It is quite possible that we may eventually
withdraw from this lake up to twice this amount of water. This
added increment of water can be obtained very economically.

It is pointed out that the Tinker Creek Lake produces no
road interferences; whereas, major road interferences will occur
if a dam is built on Lower Three Runs Creek. The value of this road
interference is placed at $500,000 which was arrived at by using
the $300,000 figure given by Engineering as to the cost of installing
a new by-pass road and saying that the value of the roads that are
made obsolete was at least $200,000. It is pointed out that the
Engineering Department estimate for the cost of reinstating all
roads was in excess of $1,500,000 for the Lower Three Runs location.

Operation of Experimental Cooling Ponds

The data obtained recently from an experimental cooling
pond 18 shown on Chart No. 7. When water from C Area, at a tempera-
ture of 144°F, 18 fed into the cooling ponds at a 600 gpm rate the
effluent temperature of this water from the bottom of the second
pond was TT7°F, which was only some 5° warmer than the average wet
buldb temperature during the period. It is also pointed out that
this temperature is several degrees colder than the average "equilibrium”

temperature.

Recommendations

The recommendations that were made are given in Chart No. 8.
The consensus of the meeting was to accept recommendations 1 and 2,
Recommendation 3 was also accepted in principle but the choice between

A and B was left open. '

le F. Babcock
DFB/s



>0

- R . -

. CHAeT 1

- TEMPERATURE OF
 WHIER FROM COOLING TOWE R

/‘/ ".' ,
. .. ......‘- Iy PR R

/

) — /‘/O/Vf/,‘/y Arj 72///0.3 \—




A 82,4 BBah O e searn sttt L s ¥ o e AR @ 4 B s mem e - e . ttov it e e = e e = s 4 = ..

AREA N AP

To AIKEN
A
? 7700 ACRES
ﬁé‘é’i’f
Y \ APFROX
o U N Bovntsey
=22 [inkerCreck




CAAeT3

LAKE pA7TA

| TukerC Lower TP
Loke | Loke

AFEFA (acres) 5,000f 2,00

VOLUME (acre feer) 317000 0,000
Deeper than 20 (78,000 /3. 000

" 40ft 87000 1 900
60ft 33000 —

80ft 7000 —

————

[/ITE 70 F/Zé(d’ayr) 480 90
(@ /5-0,0005pM)

Lacking 20 270
- 40’ /30
60 50 A
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RECOMMENDATIONS

L Accept Cooling Fonds as the
Freferred /Method
£ flsk Lng. Dept  For Evalyation
Lstimare Befween Tinker Cn
Loke and Lower I.7 [oke
3 Ask for Jes? Eormjfs al
Q Tinker (r Site or
8 Bott Jinter Cr Site gnd
Lower 1.7 S/1e

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thercof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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