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ANALYSIS OF THE JOSEPH
M. FARLEY NUCLEAR PLANT'S
CONTRIBUTION TO INCREASES IN THE
TEMPERATURE OF THE CHATTAHOOCHEE RIVER
UNIT NUMBER ONE REPORT



SUMMARY

The Joseph M, Farley Environmental Technical Specifications
(ETS), Section 3.1.1(a)-2, require a thermal study of the Chattahoochee
River in tne vicinity of the Farley Nuclear Plant. A standard "T" test
was performed upon the data for the various sample points. Based upon
this statistical analysis, the Farley Nuclear Plant does not contribute
to increases in the temperature of the Chattahoochee River.

INTRODUCTION

The Joseph M. Farley Environmental Technical Specifications
(ETS), Section 3.1.1(a)-2, require a thermal study to be conducted to
assess any significant adverse impact on the aquatic biota of the
Chattahoochee River by thermal discharges. The assessment of any impact
on the aguatic biota by the Joseph M. Farley Nuclear Plant will be addressed
in a separate report entitled Environmental Non-Radiological Monitoring of
Aguatic Communities in th. Chattanoochee River. Tne objective of this report
S to determine if tne plant contributes to a rise in the river's temperature.
For comparison purposes, pre-operational data were obtained for 1976. The
post-operational phase began with commercial operation of Unit One and lasted
for a period of one year. Unit One began commercial operation on
December 1, 1977. Because of difficulties associated with thermograph
operations, data for the post-operational period began on December 13, 1977.

Figure 3.1.1 of the ETS specified certain locations in which
the thermographs were to be located. Figure 3.1-1 is reproduced as the
Figure in this report. Tne names which were used in this report for the
sample points are given in the Figure. To help ensure valid data, two
thermographs were installed at the upstream and downstream locations. The
data were averzged at a sample pcint when both thermographs were operational.
The data for the pre-operational and post-operational phase are given in
Appendices I and II, respectively.

Regrettably, the data for the discharge proved to be unacceptable.

The river level changed drastically from day to day. This changing level
caused the instrument to be out of the water a significant portion of the
time. The probiem is now being studie¢ and hopefully acceptable data will

be available for the two unit report. Initial studies indicated that the

five foot deptn requirement for the thermograph could not be followed and
still ensure valid data. Therefore, in the future this depth will be
increased to the level necessary to ensure valid data. Additonally, vandalism
has caused the loss of approximately 25% of the post-operational data.

DATA ANALYSIS

To assist in the analysis of the cdata, a statistical comparison of
the thermograph data at the Upstream, Intake, and Downstream Sample Points
was performed for both the pre-operational and post-operational periods.
Standard “"T" tests on the sample means were performed to test the thpothesis
that there was no difference in the means of the samplie points.
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It can be inferred that if this hypothesis is true, then the sample
points would experience the same thermal regime. The analysis was
performed upon the means of the temperatures at the various sample points.
The means include data which were available at both sample points for
the same time interval. If therewereno data available at one sample
point, no calculation was made for that specific time interval. This

was necessary to ensure that the seasonal and climatic effects are

equal at all sample points within a single year.

For comparisons between pre-operational and post-operational
data, the same type analysis as the above was conducted but identical
c¢limatic conditions cannot be ensured. The comparison of pre-operational
and post-operational data would be meaningless unless the sample points
were identical.

The results of the statistical comparisons are presented in
the Table.

TABLE
Difference in Means
Statistically Significant
Mean Temperature at 90% Confidence Level

Pre-op Upstream 63.66°F No
Pre-op Downstream 65.12
Post-op Upstream 68.93 No
Post-op Downstream 70.08
Post-op Upstream 66.80 Significant at 96.7%
Post-op Intake 69.16 Confidence Level
Post-op Downstream 68.25 No
Post-op Intake 68.97
Pre-op Upstream 65.21 No
Post-op Upstream 66.26
Pre-op Downstream 69.02 No
Post-op Downstream 69.85

From the above, it may be seen that there is only one case
where the temperature difference is statistically significant (post-
operational intake and post-operational upstream). Since no difference
is observed comparing post-operational upstream to downstream or pest-
operational downstream to intake, and since the differegcs is only 2.36°F,
and since the thermographs are only accurate to within “2°F, it is reasonable
to assume that this difference is due to a difference in calibration.



CONCLUSTuit

Based upon the data available, the Joseph M. Farley Nuclear Plant
does not contribute to increases in the temperature of the Chattahoochee
River.
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PRE-OPERATIONAL
THERMOGRAPH DATA



PRE-OPERATIONAL THERMOGRAPH DATA

! " UPSTREAM DOWNSTREAM
) TEMPERATURE TEMPERATURE
' YR MO DA (DEGREES F) (DEGREES F)
L 18 1 15 46,0 2
. [ 1 16 46.0 .
. 7 1 17 46.0 .
| 76 1 12 4640 .

76 1 19 43,8 "
i 76 1 20 43,8 .
1 1 21 464 .0 :
76 1 22 44,0 .
. i 23 44,5 .
L 16 1 24 46,2 -
S T6 1 25 47.3 .
- 1 26 47.5 .
16 1 27 46,9 A
l 76 1 28 4640 .

76 1 29 44,8 ®
16 1 30 4S,0 .

76 1 31 46.0 i

76 2 l ‘ 6 . o -
{ 156 = 2 46,9 "
P76 2 3 46,9 >
. 7% 2 4 47.0 X
A 2 s L£0.0 oAt TN
L e 2 2 48,0 A

76 2 7 40,9 .

16 2 a 40,2 ~

76 2 o 4R,5 2

76 2 10 48,3 -

15 2 11 69,13 _§2.1
S 2 12 5n,0 0.8
16 2 12 50.9 51.0
O 2 14 50.17 PO i 5 .

76 2 15 52,0 52,3

76 2 16 52.5 S54.3

16 2 L% 4 . ¢ £ SURNSSRR. | T, —
| 76 2 ie 52.0 54.0 .
|76 2 19 52.0 54,0
. 2 20 52.0 54,0
I 76 2 21 53.5 54.8
I 76 ? 22 S54,R 56,3
{76 2 23 55.0 57,0
78 2 24 55,0 57.0
. () 2 25 55,0 7.0
.16 2 25 55,0 57.0
P16 2 27 55.0 57.0
[ 76 2 28 56,R 57.8
176 2 29 57.5 59,0

76 3 1 58.0 59.0
. 3 ? 7.8 59,0

16 3 3 §7.0 59.0

16 3 4 57.0 59.0

76 3 < 57.0 59,7

16 3 . 50,0 6725

16 3 7 60.3 651.0

76 3 8 61.0 61.0

.- - »




PRE-DPERATIONAL THERMNGRAPH DATA

YR MO DA UPSTREAM DOWNSTRY
16 3 9 1.8 £1.0
76 3 10 61.3 61.0
76 3 11 62.0 61.8
I 3 12 52,0 62,0
.16 3 13 62.0 62.0
L 3 14 62.0 62.0
16 3 15 651.5 62,0
r 76 5 16 62.0 62.0
| 76 3 17 62.0 62.0
16 3 18 50,8 62.9
L 76 3 19 50.5 51.5
S 3 20 . 6le5 61.0
16 3 21 52,0 6£2.0
i Y 3 22 62.0 62.0
76 3 23 62.0 62.5
76 3 24 51.% 53,0
76 3 25 61.8 63.0
76 3 26 . 63.0
76 3 27 3 63,2
76 3 28 . 63.0
76 3 29 4 63.0
76 3 an . 6£3.0
76 3 31 “ 64,0
76 4 1 . 65.90
16 4 2 - 65.0
76 4 3 - 6£5.0
76 4 4 - 65.0
76 4 B " 65,0
76 4 5 " 65.0
76 4 7 & 65.0
76 4 2 . 6£5.0
76 4 9 . 65.3
76 4 10 s 66,0
76 4 11 . 67.0
76 4 17 . 68.0
76 4 13 . 68,0
16 4 14 : 67,0
| 76 4 15 63,0 67.0
76 4 16 63,0 67.0
- e 4 17 £3,13 67,0
1 4 18 63.3 67.0
. 1 4 19 66.0 67.0
__ 16 4 20 b4 .0 67.0
76 G 2\ 64.0 67.0
76 4 22 64,0 67.0
76 4 213 64,5 67.0
I 7 4 24 65,0 67.3
I8 4 25 6549 68.0
76 4 26 5.0 68.0
16 4 27 65.0 63,0
| 76 4 28 65.0 68.0
| 16 &4 29 55,0 69,0
76 4 30 65,0 69.0
76 5 1 $6.0 69.0

-
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PRE-NPERATIONAL

THERYNGRAPH DATA

YR M0 DA UPSTREAM NNWNSTRM
16 5 2 66.0 £9.0
76 D) 3 66.3 69.0
76 5 4 66.8 70.0
16 5 5 67.0 10.0
76 S 6 67.0 70.0
76 5 7 . 72.3
16 5 < 2 12.0
T 5 9 s 71.0
; 76 5 10 " 7T1.0
16 « 11 N 71,0
76 S 12 . 71.0
16 5 13 * 72.0
16 5 14 . 72.90
76 5 15 . 72.90
.16 5 16 . 72.0
76 5 17 s 72.0
16 5 19 . 72.3
76 5 19 & 73.0
16 5 20 o 73.90
16 5 21 . 73.0
76 5 22 - 73,0
16 5 23 s 73.0
76 5 24 - 73.0
76 5 25 o 73.0
16 5 25 a 73.0
76 5 27 : 73.0
76 5 28 . 73.8
16 5 29 H 14,0
76 5 30 . 74.0
76 5 31 . 74.0
16 6 1 A 74.0
76 “ 2 s 74.9
76 6 3 » 75.9
76 b 4 . 75.0
76 3 5 o 75.9
;16 6 . b 75.0
16 6 7 . 15.0
.16 6 8 > 75.0
| 76 £ 9 . 75.0
|76 . 10 " 75.0
| 76 6 11 . 76.0
L 76 £ 12 . 76.90
L__76 ‘« 12 4 76.7
{76 6 14 . 76.0
| 76 6 15 . 76.0
Ll 76 6 16 g 76.0
i 76 6 17 72.0 76.0
76 6 18 72.0 76.0
L 16 “ 19 72,0 76.0
| T6 6 20 72.0 76.0
| 76 6 21 72.0 76.0
L 16 6 22 72.0__ 76,0
76 6 23 72.0 6.5
76 6 24 72.5 77.0




PRE-NPERATIONAL THERUOGRAPH DATA

YR M0 (X UPSTREAM DOWNSTRM
16 . 25 a 17.0
76 6 26 . 77.3
76 6 27 . 78.0
76 6 28 . 78.0
76 6 29 " 78.0
76 6 30 . 78.0
76 24 1 a 78.0
76 7 2 . 78.0
76 7 3 . 79.5
16 4 " 80.3
I 7 7 5 . 80.0
| 76 7 6 . 80.0
16 7 7 . _80,0
| 76 7 8 90.3 80.0
76 7 S 80.0 81.0
76 7 10 30.0 81.90
76 7 11 80.0 21.0
. 13 7 12 80.0 21.0
|76 7 13 80.7 81.0
I 76 7 14 R0, A 81.0
76 7 15 80.3 81.0
76 7 16 8N, * 8l.0 Ly
L 76 7 17 21.3 82.3
S 7 18 82.0 82,3
- 7 19 q1.3 RAe2 -
. 16 7 20 81.0 R2.3
T8 7 21 81.0 82.3
16 7 22 R1,9 R2.3
| 76 7 22 32.0 82.3
| T6 7 24 22.0 82,3
. 7 25 82.5 2.3
LT6 7 26 83.1 83,0
76 7 27 82.9 82.5
16 7 31.0 Al.5 -
76 7 20 21.5 Bl.5
76 7 20 R2.9 81.5
16 7 31 82.3 2.0
76 2 1 . 2.0
76 e 2 . 23,0
76 8 3 s 83.0
16 8 4 . 3.0
76 8 5 . 83,0
76 8 6 . 83.0 __ ..
76 g 7 . 81.8
L T6 2 A o R4.0
|76 a 2 2 84,0
| 76 a 10 . R4.0
| 76 e 11 . 85.0
|76 e 12 2 83.3
76 5 13 - 83.3
76 8 14 " 83.3
16 a 15 4 83.1
76 8 16 . 3.3
76 8 17 . 83.3




PRE-OPERATIONAL THERMNGRAPH DATA

YR MO DA UPSTPFAM DOWNSTRM
16 f ie . 82.5
76 8 19 o B2.0
76 8 20 . 82.0
16 o] 21 A R2.0
76 8 22 . 82.0
76 8 23 . 82.0
16 o) 24 A 2.0
76 ] 25 . 82.0
76 8 26 . B2.0
16 9 27 - 81,8
76 ] 28. o 8l.0
76 8 29 . 81.0
16 ] 30 2 gl.0
76 5 31 o 81.0
76 9 1 . 81.0
76 9 2 . 1.0
76 9 3 . 81.0
76 9 4 . 8l.0
16 9 15 TR,7 T4.7
76 9 16 78.0 75.8
16 9 ) I T77.° 75.8
T6 9 18 782.0 7%.8
76 9 19 78.9 76.5
76 9 29 78.0 77.0
16 3 21 77,2 77.0
76 9 22 77.0 77.0
76 9 23 T7.0 77.0
16 Q 24 y i | Its5
76 9 25 765.0 77.0
76 9 26 72.0 77.0
16 9 27 % SN, i () S
716 Q 29 TT.% 77.0
76 a 29 T2.0 763
156 9 an 4 % IR . [« -
16 10 1 7645 76.0
76 10 2 76.0 T75+3
16 19 3 T6.0 15,0
16 10 4 79.3 7%.0
16 10 S 755 75.0
16 10 [ 76,0 75.0
76 10 7 75.9 75.5
76 10 8 7%.0 74.9%
16 10 9 72.0 73.0
716 12 10 T1.0 72.0
16 10 11 69.5 71.0
16 10 12 62,0 T1.9
76 10 13 bR, R 70.3
16 10 14 70.3 70.5
16 10 15 T1.0 71.0
76 10 16 T1.0 71.0
76 11 B 0.3 7T1.0
76 10 18 59,0 T1.0
76 10 1© 68.3 70.3
16 10 20 6R.5 70.0

- e
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PRE=DPERAT [ONAL THERMOGRAPH DATA

YR MO DA UPSTREAM DOWNSTRM
16 19 21 £7.0 69,23
76 19 22 65.5 68.5
76 10 23 65.0 67.0
16 12 24 65,0 67,0
76 19 25 64,8 67.0
76 10 26 65.0 67.0
76 ) 27 b4, R 67,0
76 10 28 64,5 67.0
| 16 10 29 63.5 66.0
1 10 30 63.0 65.0
[ 76 10 31 63,0 65.0
| 76 11 1 62.3 64.0
[ 76 11 2 61,3 63,0
{76 11 3 60.5 63.0
.76 11 4 60.8 63.0
| 76 11 5 50,8 63,0
76 i 6 60.0 62.8
. 11 7 59,8 61.8
76 11 9 50,0 61.9
76 11 9 58.0 61.0
I % 11 10 57.8 60.0
|__76 11 11 58,0 "
¢ Th 11 12 50,3 p
| 76 11 12 58,8 "
% 1t 14 57.5 o =
76 11 15 57.0 p
76 11 16 55,0 p
76 11 17 5.0 R
76 11 18 57.8 56.0
76 11 19 52.0 56.0
__16 11 20 56,5 56.0
76 11 21 55.5 56.0
76 11 22 5%,9 56.0
76 11 23 _54.5__ 560 __
76 11 24 53,0 55.2
76 11 2% 53,0 55.0
16 11 26 53.0 55,0
76 11 27 52,1 $5.0
76 11 2R 564.8 55.0
76 11 29 54,5 56.0
76 11 10 50.A 55.5
76 11 3] 50.0 51,5
76 12 1 49,1 53.0 .
16 12 2 50.0 52.0
76 12 3 50.0 52.0
16 12 4 50.0 0 -
76 12 5 50.0 52.0
76 12 6 51.0 52.0
76 12 7 51.0 52.0
76 12 B 49.5 52.0
76 12 9 48,0 50.5
76 12 19 48.0 5n.0
76 12 11 49,0 50.0
76 12 12 49,0 51.0
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PRE-OPEATTIONAL THFRMNGRAPH DATA

YR MO DA UPSTRE AM DOWNSTRM
16 12 13 50.0 51.0
76 12 14 50.0 51.0
76 12 15 49.0 51.0
16 12 1€ 59,0 S1.0
76 12 17 45.0 56.0
76 12 18 49.0 51.0
16 12 19 49,5 51.0
76 12 20 50.0 51.0
76 12 21 49,0 51.0
16 12 22 49,0 49,8
76 12 23 475 49.0
76 12 24 46,13 49.0
16 12 25 6,0 49.0
76 12 26 4€,.5 49.0
76 12 27 47.0 49.0
76 12 28 47,0 49.0
76 12 29 47.0 45.0
76 12 30 46.5 49.0
16 12 31 46,0 492.0
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APPENDIX II

POST-OPERATIONAL
THERMOGRAPH DATA
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POST-OPERATICNAL THERMOGRAPH DATA

- — e+

UPSTREAM INTAKE DOWNSTREAM
TEMPERATURE  TEMPERATURE TEMPERATURE
R MO DA (DEGREES F) (DEGREES F) (DEGREES F)
17 12 13 . 4 53,0
77 12 14 . ® 53,5
77 12 15 * . 53.8
IR, | 12 16 . . - 83,8
S 12 17 * - 53.5
‘ 77 12 18 * ‘e 54.5
f 11 12 19 . m 54,0
77 12 20 » - 54,0
T 12 21 > & 53.0
R L 12 22 & = 52,0
R i 12 23 . . 51.0
77 12 24 & . 51.5
P i 12 25 . " 52.0
77 12 26 Fy R 51.0
78 2 15 46.5 46.5 4643
_18 2 16 46.5 46,9 45.5
78 2 17 46.5 4649 45.5
78 2 18 46.3 47.3 46.0
78 2 10 67.4% 49,0 46.0
78 2 20 46.9 48,0 45.9
78 2 21 46.9 49,0 46.1
78 2 23 46.5 479 44,5
78 2 24 46.5 47.9 44,5
18 2 23 46.6 47.3 bheR __
78 2 26 47.3 48,0 47.°
78 2 27 48.0 49,5 45.1
78 2 24 49,1 0.0 45,0
78 3 1 49.4 §0.0 4h.0
. T8 3 2 49.3 50.0 46.3
) 78 3 3 ’ng_!L__ :0!3_ . _46.}5___
78 3 4 49,5 51,9 46,5
78 3 5 46,1 5n.9 47.0
78 3 6 49,5 50,0 46,5
78 3 7 49.1 49.8 46.5
78 3 2 49,8 49,9 47.3
___18 - 9 52+1 52.° 49.4
, 78 3 10 51.9 2.9 43,5
78 3 11 510 51.0 43.1
78 3 12 50.9 51.0 48,4
78 3 13 52.7 52.3 49.5
78 3 14 53.%4 53.5 5742
18 3 15 52,4 51,8 50.6
78 3 16 54,1 54.5 51.3
78 3 17 54,54 55.3 53.0
78 3 19 S4 .8 56.0 53.5
78 3 19 55.0 56.0 54,0
| 78 3 20 55.3 Sh.0 54,5
78 3 21 55.5 56,0 55.0
78 3 22 56,5 5645 .
78 3 23 5%5.8 57.5 r
78 1 24 57.2 5R,8 1
78 3 25 59,2 59,0 -
78 3 26 59,13 0.0 .
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POST-OPERATIONAL THERMOGRAPH DATA

YR MO DA UPSTREAM INTAKE DOWNSTRM
78 3 27 59.8 60.9 -
78 3 28 60.8 60.0 .
78 3 29 60.3 60.0 .
78 . 3 30 60,0 603 .
73 3 p- 41 60.0 61.0 .
78 & 1 61.9 61.5 .
78 a 2 62.9 63.0 .
78 4 3 - 64.0 .
78 4 4 . 65.0 .
78 & 5 . 63.8 B
78 & 6 . 63.0 .
78 “ 7 . 63.0 -
A 4 ) . 63.0 .
78 4 9 . 64.5 .
78 “ 10 . 65.8 .
78 4 11 L 66,3 o=
78 4 12 64.0 66e2 5R.2
78 “ 13 64.3 £4.0 58.0
78 A 14 65.1 65543 58,3
78 & 15 65.6 66.5 59.1
78 4 16 6€.0 67.0 6l.4
r e e i GGe :17-3 60.“
78 & 18 66.5 6T.0 59.9
78 - 19 65.8 K6+ 0 59.8
784 20 _66.5 665 60,0 _
78 & 21 67.0 675 61.4
78 4 22 67.0 6%8.0 62.7
78 - 23 67.9 8.0 520
78 & 24 67.0 8.0 62.9
78 4 25 67.0 6%.0 62.1
78 4 26 66.9 67.8 619
78 & 3 4 66.6 670 62.3
78 “ 218 67.0 67.3 64.0
78 4 29 670 68.0 6643 _
78 “ 30 67.3 68.92 67.4
78 5 1 67.9 68.9 58.3
18 S 2 6£7.5 68.9 67.5
78 , 3 67.5 6R.0 665
78 5 4 67.5 . 67.6
78 5 5 68.0 . 68,0
78 S 6 69.8° . .
78 5 7 70.N . -
78 5 8 70.0 % .
78 5 9 70.0 . .
78 5 10 70.0 . .
7R 5 23 76.5 78.5 78.0
78 > 24 75.3 75.3 T6.1
78 S ?5 75.9 T4.0 ™™}
18 5 26 75.0 74.0 75.1
78 5 27 75.0 T4.0 751
78 5 28 75.0 T4.0 T76H.8
8 _5_ 29 75,0 74,9 75.4
78 5 30 74.8 T4.0 T5.6
78 5 3 T4.0 TheN 77.0
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POST-OPERAT IDONAL THEPMNGRAPH DATA

T YR ' DA UPSTREAY INTAKE DOWNST M

18 6 1 74,2 72.0 16,5
78 6 2 75.0 72.0 7642
18 6 3 74.0 s 77.0
18 b 4 76,0 g 78.0
78 6 5 74.0 . 77.3
78 o 6 . . 77.0
18 & 7 5 - 77.8
73 6 El . - 77.3
78 6 9 A " 76.0
78 & 10 H ol 77.0
78 6 11 . . 79.0
78 2 12 . . 78.0
18 6 13 79.8 11.0 78,3
78 6 14 78.6 77.0 7840
76 3 15 78.5 77.8 78.3
78 b 16 78.5 70,9 793
78 6 17 7R.7 79,0 80.8
78 . 18 79.0 79.0 81.8
78 4 19 79.9 79,0 79.%
78 6 20 79.0 79.0 82.8
78 & 21 79.0 79.9 81.0
78 & 22 79.0 79.9 81.5
78 5 23 79.0 79 Bl.5
78 6 24 79.3 79 82.5
78 6 25 RO, 76, 84 .8
78 - 26 83,1 79.0 R4.8
78 . 27 82.0 79.0 84 .8
78 £ 28 82,2 . 83,2
78 - 29 3 : £1.0
78 5 30 o . 83.5
78 7 1 . : _84.0
78 7 2 . . 85.5
78 7 3 . . 85.5
78 7 4 . L e A5,8
78 7 5 5 , 85.0
78 7 4 . . 55 . A

18 1 1 - A 83,8
78 7 9 . 5 83.5
78 7 9 . - £4.5
18 7 ) ~ 2 A2.0
72 7 12 RO.S A1.0 84.3
78 7 13 80.5 R2.0 83.6
78 1 14 81.9 82,0 83.8
78 7 15 8l.1 82.0 85.4
73 ? 16 81.9 82.0 85.8
78 7 17 2y .9 : 84,9
78 7 18 82.6 ¢ RS.1
78 7 19 A7 .4 ¥ R4.9
78 2 & van A1.9 g B4.0__ _
78 7 21 82.0 . B4.b
78 7 22 81.5 . 85.6
18 7 23 f1.5 " 86.1
78 7 24 82.5 5 85.4
78 7 25 87 .4 " P62

-
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POST-NDPERAT IONAL THERMDOGRAPH DATA

———————— —

YR MO NA UPSTRFAM INTAKE DOWNSTRM™
18 1 26 82.17 a 84,8
E 78 7 27 Bl.6 . 84.3
8 7 rd4 81.5 . B4.5
18 29 818 . B6.5
L r 39 82.0 . 8640
' 78 7 31 79.6 . 80.5
| e e i 78.5 . A3.0
78 B8 2 79.0 . .
78 ) 3 79.5 . .
4 8 4 _R0.0 . -
14 A 5 RG.O . -
-’8 8 6 ﬁo.ﬂ - -
18 ) 7 79.3 . Mipsiigen s
78 8 8 79.90 . .
78 8 9 78.R . .
78 B 10 77.5 d .
8 8 11 77.97 . .
78 8 12 77.0 . .
78 8 R 77.0 r E .
78 8 14 77.0 . o
78 8 15 78.0 . .
78 8 16 78.2 5 EPRT
78 8 L7 78.0 . N
78 8 18 78.3 . -
78___8 19____79.0 ot i
78 A 20 79.5 . .
78 R 21 80.3 . .
78 a 22 80,0 R4 0 86.0
78 8 23 82.N %,.0 95.1
78 A 24 R1.89 13.3 n3.9
__78____8 25 _81.9 83,0 94,13
78 A 26 R2.3 23,0 85.6
78 8 27 82.9 3.0 R6.6
G SUSNI . SS—E | [ 83.7 91,9 . 17,
78 A 29 R3.0 53.0 34.0
78 8 30 83.0 23.0 4.9
78 q 33 83.0 n3.9 B4.9 _ .
78 9 1 3.7 23.0 B84.6
78 9 2 B3.4 83.0 85.6
78 a 3 a2, 8 82.0 83.0
78 9 “ B2 .5 83.0 82.%
78 9 5 n2.6 £3.0 84.0
78 9 6 82.6 H 85.0
78 9 7 R2.5 N .
78 9 8 Bl.? . .
7R 9 9 81.0 . -
78 9 1n 81.0 . .
78 Q 11 1.1 . .
78 9 12 Al1.0 . .
T8 9 13 1.0 . -
78 9 14 aN. 5 . -
7R 0 15 n0. 8 : :
T8 9 16 A0.3 . .
T8 9 17 AN.O . .

—— e - -
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POST=-0OPERATIONAL THERMMGRAPH DATA

YR MO DA UPSTREAM INTAKE DOWNSTRM
18 9 18 £0.5 2 -
| 78 9 19 80,7 83,0 85.5
78 9 20 80,3 A3.0 85.0
| 18 9 21 0.0 13,0 84.5
T 78 Kl 22 80.0 R3.0 84.0
| 78 9 23 80.0 83,5 R4 .0
| __28 9 24 80,0 81,8 94,0
' 78 9 25 79.5 81.5 84,0
I 7 @ 26 75.0 81.0 93.0
|18 9 21 79.0 21,0 21,13
l 78 9 28 79.0 80.8 83,8
: 78 9 29 78.5 80.0 813.0
| 18 9 10 78.0 80,0 23,0
T 18 0 1 77.9 79.3 82.5
78 10 2 76.3 79.0 R1.0
18 10 3 75.3 78,9 80,3
78 10 4 76.0 79,0 8l.0
78 10 5 75.5 78.0 .
18 10 6 75.0 78,0 "
78 19 7 T4.3 78.0 :
78 10 a 73.0 77.3 .
18 10 9 71,3 76.0 2
: 78 10 1N 71.0 75.9 .
78 10 11 71.0 75.0 .
18 10 12 71.0 15.0 .
78 10 13 T1.0 75.0 .
78 19 14 71.0 75.0 -
78 10 15 £9,5 73,0 "
78 10 16 68.° 71.0 :
78 10 17 69.1 72.0 73.0
18 ____1n 18 658.3 __1%6 ____T2.0__
78 10 19 66,9 73.0 71.3
78 10 20 65.8 73.9 71.0
78 ___ 10 L 65.8 _ _  T4,0 _  ___TL.0 __
78 10 22 6540 74,0 70,2
‘ 78 10 23 63.5 74.0 70.0
| 78 10 24 66N & T 70.0
( 78 10 25 66.0 73.0 70.0
' 78 10 26 66.5 73.0 9.0
78 10 271 6£7.0 73,0 70.0
18 10 29 66.0 73.0 70.0
! 78 10 29 6640 3.9 70.0
' TR 10 30 hbe3 73.0 70.0
'™ 78 10 11 66.0 73.0 70.0
718 1! 1 66 .3 73.9 70.0
18 11 2 55, B 73,0 7.3
| 78 11 3 65.0 73.0 71.0
. 718 11 4 65.0 73.9 70.8
78 11 . 65,0 73.0 71.0
T 1 6 64 73.0 -
L 78 11 7 6443 73.0 .
' 1n 11 n 64N 73.0 :
i T8 11 9 64.0 73.0 N
n 11 10 66.0 73.0 .
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POST=NPERAT IONAL THERMNGRAPH DATA

YR “0 nA UPSTREAM INTAKE DOWNSTOM
78 11 11 64,0 72,0 A

78 11 12 63,73 73.0 ’

78 11 13 63.0 73.0 .

78 11 14 _63.0 73.0 ey

78 11 15 63.5 73.0 A

78 11 16 64.3 73.0 .

78 11 17 643 73.0 a

78 1 18 6443 73.9 .

78 11 19 6443 73.0 .

78 11 20 64,0 73.0 .

78 11 21 53.R 73.0 8

78 11 22 62.2 73.0 .

78 11 22 63.0 S ;

78 11 24 63.9 = .

78 11 25 63.9 . .

78 11 26 62.9 . .

78 11 27 63.0 - .

8 11 28 61.6 63.0 64.0
78 11 29 61.0 63,0 646.0
78 11 30 61.9 £3.5 6448
78 12 1 62.9 b4e0 65.0
78 12 2 61,7 _ 66,0 ____ _65.0__
1A 12 3 61.0 640 5540
78 12 4 61.9 64,0 56.0

78 12 g 61.0 K40  66.0 .
78 12 6 60e5 6440 65.0
78 12 7 60.8 6440 65.0
78 (2 a 60.5 56,0 64,3

78 12 9 603 64.0 64 .0
78 12 10 59,0 64,0 63.5
78 12 11 58,0 64e0 _62.%
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