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BY DAM REGUILATION

DECLASSEIER.

WITH DELETIONS BENEFITS RESULTING FROM
USE OF COLD WATER FROM THE DEPTHS OF
ol BPR-Z GRAND COULEE RESERVOIR - 1960
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By D 7/
Vevifiad By 13:9¢
Harry A. Kramer

Facilities Engineering Operation

Irradiation Processing Department

HANFORD ATOMIC PRODUCTS OPERATION
Richland, Washington

NOTICE

This report was prepared for use within General Electric Company in the course
of work under Atomic Energy Commission Contract AT(45-1)-1350, and any views
or opinions expressed in the report are those of the author only. This report
is subject to revision upon collection of additional data.

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 thereof, nor any of their

a employees, makes any warranty, express or implied, or assumes any legal liability or responsi- of
1 bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or m'

> 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. M A {\ )
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SATIFISTAL CCCLING OF ™I JlLUiBIL RITER
BY DAL RECULLTICT
1040
BINDFITS RE SULTI:C IR0
USE CF ”CL WATER FRCH THZ JIPTHS Cn
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I. SUIGARY

Ar ircrease in the flow of water from the lower depnths of Grard
Soulee was used %o lower river temperaiture at HAPC,
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II. 3SISJTE3ICY
& have rever beer zble to determire whether wiver ted losses exiss.
Data gvailatle incdicates that tne reverse is prooabl" vrue. °epor1ed
rforraticr from Research ard Ingireering is that the rupture petertial
index constart is 0.55 percernt. SA"e gutlorities szy 0.70 cercert.
In these calculatiorsz we use 0.5 percert.
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We have been assured that there is a gain due to river cooling
during startup non-equilibrium periods of at least 1-1/2 percent.
Because there is some controversy over this amount, no credit was
vaken for it.

Benefits are based on actual flow at Hanford which includes incre-
mental flow from streams below Coulee. Not enough data is available

to evaluate these increments at this time, but to be conservative,
they are considered as having warm water temperatures although we

know this is not true. Travel time shown on the curves is theoretical.
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A(MID)g = 0.2635 x Qg x AT A (MD)ggy = 0.005 xAT, x ${(MD)7,c O(MD) =aT [-(_0.2 M“'—D)t =ar_ E0.2635)(Q5)f(0.005)(Z(M‘*’D)Tj

KB KW MWD (Q) (M7D)

b

Aug. To B © D DR F H K&

1.0 B 85.2 T 18.50 N 15.05 --- - T 16.20 B 87.3 T 33.90 T 3% T 33.90 T 34.80 10340 172.5 96.7
1.5 B85.1 T 18.50 N 15.80 - - - - T 16.20 B 87.2 T 33.90 T 3% T 33.90 T 35.00 10360  172.3  145.8
1.4 B 8s5.2 T 18.50 N 16.20 N 15.10 T 16.20 B87.2 - --- T3 - - . T 35.10 6980  172.k  112.5
1.8 B 85.0 T 18.50 B 84.7 N 15.80 T 16.20 B 87k - - - - T3 . - .. T 35.10 6980  257.1  18L.8
1.9 B8.0 T 18.60 B 84.8 N 16.10 T 16.20 B 87.3 N 33.10 T 33 N 33.10 T 35.00 6980 257.1 195.0
1.7 B 85.0 T 18.55 B 84.8 B 8k.0 T 16.20 B 87.4 N 33.k0 T 3% N 33.40 T 35.00 6985 3h1.2  212.2
1.6 ... B 96.5 - - - - 2/3B 8L.0 T 16.20 B 87.3 5/6N 33.60 T 3N 33.60 T 34.80 6100 239.8  149.9
Ly oL B 96.1 S o5 oo G 16.20 B 87.2 - - - - T D .. T 34.80 5100  183.3  103.3
1.5 1w 15.50 B 96.3 - - - -  N1k.75 T 16.20 B 87.1 N 33.00 - -8 N 33.00 - - - 1620  183.k 8l.6
1.9 7 16.00 3/4B 96.3 -~ = N 15.50 G 16.20 B 87.1 T 32.70 - -8 T32.7 5o oo 6490 167.3 1L5.4
2.7 7T 16.00 - - - - N 15.80 1/3N 15.50 G 16.20 B 87.1 T 32.90 - -8 732,90 5o ow e £510 87.1  150.0
2.7 G 16.05 ---- N15.95 - - - - SRS - - - - T33.15 v 348 7 33,15 N 34%.50 4220 0 66.4
2.3 T 16.05 === T16.05 - - - - oo o - - - - T33.ks n 3 m 33.45 N 35.25 6555 0 75.4
2.4 T 16.10 N 18.00 T 16.20 N 12.35 - - - - - - -~ - T33.70 G 3% T 33.70 G 35.25 10125 0 121.5
2.4 716,25 N 18.55 T 16.45 N 12.85 N 12,20 - - -- T 34,05 G 33 T 34,05 G 35.30 10205 0 122.5
1.3 T 16.35 T 18.55 B 85.0 N 14.40 N 15.00 - - - - T3k.15 G 3 7 3h:15 G 35.50 10455 85 .2 134.9
1.9 T 16.35 T 18.55 B 85.0 N 15.90 N 15.40 N 16.30 T 34.55 ¢ 3% T 3L4.55 G 35.50 10495 85.: 142.3
2.3 B 85.2 T 18.55 B 85.0 G 15.90 G 15.90 B 87.5 T 3k4.55 T 3% T 34.55 T 35.50 12040  257." 22h.5
2.3 B 85.2 T 18.55 B 85.0 N 12.25 G 15.95 B 87.6 1/2T 34.55 3/LT 3%or 3h4.55  3/4T 35.50 7850 257 = 6.5
2.3 B 85.1 T 18.55 3 85.0 N 13.60 G 16.50 5 87.7 - = - - - -8 _ - _ . - - - 3505 257.:% 126.5
2.6 7 16.40 T 18.55 - - - - N 1k.ho T 16.35 B87.9 - --- vl ... ¥ 33.60 5130 87.9  .26.9
2.k 16,40 T18.55 - - - - N 15.h5 T 16.35 B 87.5 - - - - N3 . .- N 33.60 5130 87.5 116.9
2.2 T 16.40 T 18.55 & 16.20 N 16.00 T 16.35 B87.9 - - - - - -0 __ .. .- 5130 87.9  107.4
1.8 7 16.40 N 18.25 N 16.30 N 16.35 T 16.40 B B87.6 - - - - - -8 . - - - 3280 87.6 71.1
2.0  7116.40 T 18.40 N 16.45 B 83.9 T 16.50 B 87T.h - - - - N3® ... N 33.00 5130  171.3  141.8
1.7 T16.ko T 18.50 B 85.0 N 15.65 T 16.50 B 87.4 N 33.00 N 3B y 33.00 N 33.25 5130  1l72.h  120.8
0.6 1/27 16.40 T 18.40 B 85.0 N 16.00 T 16.50 B 87.2 1/2N 33.00 N 3%/on 33,00 N 33.65 4310 172.2 Lo.2
0.l . .- .- T 18.40 B 85.0  HC 16.10 T 16.50 B87.2 - - - - TN CT_ . T 34.15 8515 172.2 8.8
0.5 - .- .- T 18.40 B 85.0  HC 16.10 T 16.50 B 87.3 N 33.60 T 38 § 33.60 T 34.50 8550  172.3 hh.1
1.2 --- - T 18.40 B 85.0 HC 16.10 T 16.50 B 87.3 N 33.40 T 3@ 1y 33.40 T 35.00 8600 172.3 106.1
0.9 -« - - T 18.40 B 85.0  HC 16.10 --- - B 87.2 T 34.85 T 3@ 1 3L4.85 T 35.00 10435  172.2 87.8
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13.75
15.85
16.00
16.10
16.10
16.10
16.10
'16.10

QQQ3Jg=2=2=1 10

ﬁ 13:86
N 16.00
‘N 16.30
B 85.2
B 85.2

0.4 2/3B 85.2

H + O OO
. L - o ® e
= £ w\o

[
n

=
N

15.35
16.10

16.20
16.540
16.50
16.50

HQ 2= 220

G 16.60
G 16.60
T 16.70

B 85.2

UECLASSIFIED

c D DR F H KE
T 18.L0 B 85.0 HC 16.10 - - - - B 87.3 T 35.15
T 18.40 B 85.0 G 16.10 --a - B 87.3 T 35.20
T 18.40 B 85.0 G 16.10 --- - B 87.3 T 35.30
1/2T 18.40 - - - - HC 16.10 N 14,50 B 87.3 T 35.50
-=--- ---. HI16.10 N 15.90 B 87.3 T 35.60
- --- N15.50 G 1610 N 15.90 3/ B 87.3 T 35.45
- - - N 15.70 G 16.10 T 16.10 - - == T 35.4
- - N 16.20 --- - T16.30 - - - - T 35.45
N 18.45 B 85.0 - - -~ T 16.35 - - - -1/3T 35.L5
T 18.50 B 85.0 - - T 16.35 N 16.10 = - - -
T 18.50 5/6B 85.0 ---- T 16.35 N16.10 - - - -
T 18.50 - - - - N 15.45 B 86.3 B 87.3 N 3k.70
?18.50 - - - - N15.80 T 16.40 3/4B 87.3 N 34.85
T18.50 . - - - - B85S B 86.3 ---- T35.0
T 18.50 - - - - B 84.3 B 86.3 N 15.50 T 35.10
T 18.50 - - - - B 84.3 B 8.3 N 16.00 B179.5
| | (T)35.10

T 18.50 - - - - B 84.0 B 86.3 N 16.10 Bl79.5
(T)35.30

T 18.50 - --- B 83.8 B 86.3 N 16.10 B179.5
(T)35.35
T 18.50 N 16.00 - - - - B 86.3 B 87.5 T 35.35
T 18.50 B 84.9 - - - - B 86.3 B 87.5 T 35.40
T 18.55 B 85.0 B 83.5 B 86.3 B 88.1 T 35.45
T 18.55 B 8k.9 B 82.6 B 86.3 B 87.9 B179.5
(T)35.45
- - - B 84.9 B 82.8 B 86.3 B 87.9 T 35.50
- - --1/2B 84,9 B 82.6 T 16.70 B 87.8 T 35.55
- - - =6 oo o B 82.6 T 16.70 B 87.9 T 35.55
N 18.20 N 16.00 - - .- B 86.3 B 87.8 B179.5
(T)35.55

T 18.30 N.16.40 N 15.30 B 8.3 B 87.9 B180.0
(T)35.75

T 18.40 B 84.8 N 15.90 B 86.3 B 88.0 B180.0
B (T)36.00

T 18.65 B 84.8 (N)84.8 B 8.3 2/5B 87.9 B180.0
(T)36.0%

T 18.80 B 84.8 B 84.8 B 86.1 N 16.20 B180.0
(T) 16.72 (T)36.05

/ :873

| | KE KW (MiD) (2)
% 387.3 T 35.15 T 34.30 10395 172.3
' 87.3 T 35.20 T 35.45 10515 172.3
87.3 T 35.30 T 35.50 10530  172.3
 87.3 T 35.50 T 35.50 9630 87.3
87.3 T 35.60 T 35.50 8720 87.3
T 35.45  L4/5T 35.50 7995 65 5
- - = T 3515 e sl 8375
- - - T 35.45 - - - 6785 o
- - -1/37 35.45 n3L.75 LL25 85.0
} 16,10 - - - - G 3k.95 8590 85.0
116,10 - - - - G 35.05 7310 70.8
[ 87.3 N 3L.70 T 35.25 5375 173.6
87.3 N 34.85 T 35.55 7045 21.3
- - - T35.10 T 35.60 8920 170.8
15.50 T 35.10 T 35.60 3920 170.6
16.00 B179.5 T 35.60 5410 135.3
] (T)35.10 : :
g 16.10 B179.5 T 35.60 5410 435
B (T)35.39 .
16.10 B179.5 T 35.60 5410 IR
/ (T)35.35
W 87.5 T 35.35 T 35.70 8955 173.8
@87.5 T 35.ko T 35.75 8965  258.7
B 88.1 T 35.45 T 35.80 8980 342.9
B 87.9 B179.5 T 35.80 5435 521.2
| (T)35.45
E 87.9 T 35.50 T 35.80 7130 341.9
87.8 T 35.55 T 35.80 - 8805 212.8
B 87.9 T 35.55 T 35.80 10455 180.5
 87.8 B179.5 T 35.80 5230 353.6
: (T)35.55
87.9 B180.0 T 35.80 7070 354.2
‘ (T)35.75
B 88.0 (B%Bg.o T 35.80 7080 429.1
5 T)36.00
87.9  B180.0 NN 3535  488.6
. (T)36.05
16.20 B180.0 - - - 1880  520.9
(T)36.05

{
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Oct. To B c D R F

" KE KW (MD)y  _Sm (D)

1.0 B 85.2 T 18.80 B 84.8 B 84.8 - - = - B 88.1 B180.0 N 33.10 1880
X . : (T)36.05

1.1 B 85.2 7 18.80 B 84.8 B 84.7 ---- B 88.0 B180.0 N 3h.%0 1880
' , . . (7)36.05

0.7 B 85.2 ?18.80 B 84.8 3/4B BT == B 88.0  B180.0 N 34.90 1880

: : ‘ . ‘ (17)36.05 o

0.3 1/5B 85.2 T 18.85 B 84.8 ---- ---— B 87.9 5/6B180.0 N 35.50 1885

0.4 - - - - T 18.85 B 84,8 - - - = - - - B 88.1 . T 36_10 5495

0.5 .- - - T 18,85 B 84.8 -n - -- - B88.0 ~-~-- T 36.35 5520

0.9 ---- T18,85 BE4B - - - - == B88.0 ~---- 7 36.50 5535

0.6 N 15.90 T 18.90 B 84.8 N 15.65 N 1k.60 3 88.0 N 36.10 T 36.55 55045

0.7 N 16.35 T 18,90 B 84.8 N 16.80 ---- B 87.9 N 36.10 T 36.60 5550

/iaﬁk»dav LEEG9-MH
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DATE

September
September
September
September
September
September
September
September
September
September
September
September
September
September
September
September
September
September
September
September

October 1
October 2
October 3
October 4
October 5
October 6
October 7
October 8
October 9
October 1

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

-9- HV-68337 AFP~[)L]
BULK OUTLET TEMPERATURE - °C
1960 - 11:30 P.M,

3 c D DR F y KE KW
25.2 91.7 25.4 60.0 92,6 92.1 89.8 9.6
20,9 92,1 23.8 88.9 93.2 92.8 921  92.2
75.2 92,2 32.0 92.5 93.0 31.3 92.9 92.7
89.4 92.5 25.5 o4.3 93.3 74,2 93.6 93.2
92.0 92.8 25.0 94.3 93.3 88,2 93.4 93.2
92.5 92,0 23,2 947 93.1 91.2 93.8 93.3
92.5 92.0 23.3 oL4.3 93.3 92.7 93.6 93.0
27.3 92.3 85.8 ou.7 93.1 92.8 94,0 93.1
24,5 91.2 92,0 23.5 93.2 92.3 93.5 92.7
79.1 9l1.2 93.1 88.0 93.3 93.0 93.7 92.9
85.2 91.6 93.3 94.0 93.1  92.6  93.5 92.8
89.7 91.5 93.2 ou.3 93.2 92.8 93.4 92.6
90.0 20.8 93.2 940 93.0 93.4 93.0 92.1
90.9 24,1 24,0 93.6 92,2 92,8 929  92.0
92.0 82.3 21.0 23.1 92.8 93.3 93.0 92.3
92.0 89.6 86.2 26.0 93.3 93.5 83.6 92.5
92.2 89.8 92.6 85.2 93.2 93.0 93.2  92.4
92.5 90.0 93.0 91.0 93.4 93.2 93.8  92.4
92.6 91.3 93.1 93.0 93.0 8.2 93.9 CU
93.1 92.3 93.4 k.2 93.0 90.5 o4.2 30.8
93.1 92.4 93.2 oL4.3 23.0 92.9 93.9 83.6
93.2 91.8 93.1 ou.3 22.5 93.0 93.8 88.3
92.9 91.9 93.0 231 21,6 92.8 93.7 89.2
24.5 92.0 93.0 22,0 22,8 92.8 22,3 90.8
23.5 92.2 93.0 85.2 23.0 92,9 CU 82.2
21.8 G91.8 93.0 22.0 22,1 92.6 25.9  92.5
72.0 91.5 93.1 19.2 55.3 93.0 89.4 92.5
848 95.5 92,7 88.8 76.2 93.1 9.7  92.4
gs.lhk 22.8 93.1 93.2 22,8 92.4 922 92.2
88,7 23.6 92.4 93.7 18.5 25.2 92.0 91.5

pSSIFIED
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DATE

August
August
August
August
August
August
Avgust
August
August
August 10
August 11
August 12
Avugust 13
August 14
August 15
August 16
August 17
August 18
August 19
August 20
Avgust 21
August 22
August 23
August 24
Avgust 25
August 26
August 27
August 28
August 29
August 30
August 31.°

O 0O~ O\ Fw -

September 1
September 2
September 3
September 4
September 5
September 6
September 7
September 8
September 9
September 10

-10 HW-68337 APP-&EiL/
BULK OUTLET TEMPERATURE - ©C
1960 - 11:30 P.M.

B C D DR F H KE KW
92.5 92.3 87.2 22.7 91.2 92,8 90.4 91.8
93.2 93.0 90.9 92.2 91.7 93.4  90.9 92.8
92,8 92.5 92.0 88.1 91.3 92.9 - 92.6
93.1 91.9 93.0 90.6 91.2 93.2 70.0 92.9
93.0 92,2 93.0 92.0 91.6 93.3 83.6 92.7
25.0 93.1 93.0 93.2 92.2 93.4 90.0 93.2
27.2 93.0 22,2 24 .4 91.9 93.4 24,0 93.0
65.5 92.9 - 22.5 92.0 93.3 20.6 93.0
85.1 93.0 23.5 84.1 92.1 93.5 87.6 -
91.9 31.0 87.0 89.2 92.5 93.4 88.7 -
92,1 32.8 89.2 23.8 81.3 26.5 89.1 82.8
92.2 84.8 92,6 26.0 24,7 29.8 89.4 90.8
91.4  84.5 92.0 70.0 24.0 30.9 89.7 92.7
91.1 88.6 91.8 7L,.2 L4, 3 28.5 89.9 92.2
91.1 96.8 92.7 77.5 68.0 21.7 90.0 92,1
91.5 91.2 93.1 81.1 82.9 8L.7 90.3 92,2
92.6 91.8 93,2 90.2 85.8 91.0 91.8 92.8
93.2 92,1 93.2 82.3 90.1 93.2 92.3 93.3
92.9 92,0 92.9 75.5 90.8 92,8 - o
92.8 91.7 93.4 80.8 91.1 92.9 73.4 20.0
91.8 91.0 26.2 83.4 91.2 92.9 20.4 84,0
92,0 91.2 79.8 88,2 92.0 93.1 34,0 89.4
92.0 91.0 90.7 90.4 91.3 93.1 85.4 19.0
91.9 89.0 92.0 92.7 91.7 93.0 = 80.8
91.8 90.0 92,4 94,5 92.0 93.3 70,0 85.8
91.4 90.0 92.9 87.0 92.5 93.1 86.0 86.7
24,7 90,4 92.6 92.3 92.3 92.3 - 87.2
24,0 90.3 93.1 92.4 92,0 92.7 71.5 88,4
27.2 90.3 93.2 93. 92,5 93.2 87.4 89.2
37.0 91.0 93.2 93.2 23.6 93.4 90.5 90.6
18.7 90,7 92.8 92.9 22.8 93. 91.1 90.6
36.0 90.8 93.0 92.3 22,8 93.3 92,2 91.3
24,3 91.3 93.3 93.2 23.2 93.3 92.8 92.0
4s, 92.0 93.0 93.8 49,8 93.4 93.1 92.5
73.9 26,2 23.3 93.0 81.7 92. 92.8 91.7
87.1 26.3 2.2 93.2 91.8 92,5 93.0 91.6
90.5 25.8 88,2 93.2 92.3 25.2 92.9 -
91.0 22,2 89.4 92.3 90.4 21.0 93.3 -
90.8 82,5 91.9 22.2 90.9 24,7 93.4 80.6
91.0 90.0 93.3 22,1 92.2 83.0 B 89.0
91.0 91.1 93.1 22.8 92,0 91.1 20.0 90.8
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V. REFERENCES
1. Daily Operating Reports.
2. Rough Draft of letter from 3. M. Graves, February 10, 1961.
3. Bill from Bureau of Reclamation A-39.

L. emo from G. W. Owsley, January 30, 1961.

VI. ACKNOWLEDGMENTS

Je are indebted to the following:

Stanley M. Graves

Dale L. DeNeal

John P. Corley (Savings calculation)
IPD Power Managers

Reactor Engineers in each area.
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