
Centimeter
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 mm

1 2 3 4 5

IIill °°Inches 1.0 ++o
_' '+++_ IIII1_

,...+.+otllll+
,,,, i.+ l_ L+,. IIII1_

= lllIIN11111'==_4lllli_





UNCLA.. lpcn_
_,,_I_ASSlFICATION - w will I1_i_ DOCUMENT IDENTIFICATION NO.

COPY AND SERIES NO.

BATTELLE MEMORIAL INSTITUTE PACIFIC NORTHWEST LABORATORY DATE

. POST OFFICE BOX 999/RICHLAND. WASHINGTON 99352 November 17, 1967
,,,, ,, ,

TITLE AND AUTHOR CONTRACT PROJECT NO.

_[._-- I B30
t

IMPACT OF PROPOSED WASHINGTON STATE 1831 ._. .......
WATER QUALITY STANI_S ON HANFORD RESERVEDFORTECH. INFO. USE

By

J. P. Corley and J. M. Selby

D I S T R i B U T i O N

NAME COMPANY LOCATION NAME COMPANY LOCATION

Internal

Battelle-Northw8st

1. J.P. Corley 3706 300 l_. R.B. St John FED. 700
2. P.F.X. Dunigan 328 300 15. C.N. Zangar FED. 700
3 R.F. Foster 326 300

l_i J.F. Honstead 328 300 16-18 Central FilesR. T. Jaske 3706 300
6. A.R. Keene 328 300 19-22 Extra (_)
7. R.E. Nakantanl 170_-F 100-F
8. R.S. Paul , R0 300
9. J.M. Selby 3706 300

External
,

Douslas United Nuclear

10. R.G. Geler 1760-H 100-H

ARHCO

iI. Go E. Backman 222T 200-W ., ,%___

Atomic Energy Commission

12. W.J. Devine FED. 700
13. C.L. Robinson FED. 700

, ,,

ROUTE TO PAYROLL NO. COMPANY LOCATION FILES ROUTE SIGNATURE AND DATE
, DATE:.,

, ,,,.

UNCLASSIFIED
64-1100-052 (9-67) Ale.non,cNL,n,.,,A..,

,,,,



UNCLASSIFIED
BNWZ_CC-Ihll (Addendum)

IMPACT OF PROPOSED WASHINGTON STATE

WATER QUALITY STANDARDS ON HANFOR D

By

J. P. Corley and J. M. Selby

i i|,m ,,, ,,,,,

INFORMATION CONCERNING USE OF THIS R£POR r

PATENT STATUS

This document copy, since it is transmitted in advance of patent clearance, is mode available in
confidence solely for use in performance of work under contracts with the U. S. Atomic Energy Commis-
sion. This document is not to be published nor its contents otherwise disseminated or used for purposes
other than specified above before potent approval for such release or use has been secured, upon request,
from the Chief, Chicago Potent Group, U. S. Atomic Energy Commission. 9800 So. Ca, Ave., Argonne,
Illinois.

PRELIMINARY REPORT

'[his report contains information of a preliminary nature prepared in the course of work under
Atomic Energy Commission Contract AT(45-1)-1830. This information is subject to correction or modifica-
tion upon the collection and evaluation of additional data.

LEGAL NOTICE

Thisreport was prepared as on account of Government sponsored work. Neither the United States,
nor the Commission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with respectto the accuracy, com-
pleteness, or usefulness of the information contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not infringe privately owned rights; or

8. Assumes any liabilities with respect to the use of, or for damages resulting from the use of
any information, apparatus, method, or process disclosed in this report.

As used in the above, "person acting on behalf of the Commission" includes any employee or
contractor of the Commission, or employee of such contractor, to the extent that such employee or con-
tractor of the Commissioe, or employee of such contractor prepares, disseminates, or provides access to,
any information pursuant to his employment or contract with the Commission, or his employment with
such contractor.

ii i

Environmental Studies Section

Eh_ZlRON_NTAL HEALTH DEPART_NT

November l?, 19_7

PACIFIC NORTHWEST LABORATORY
RICHLAND, WASHINGTON

operated by
..._

BATTELLEMEMORIAL INSTITUTE
for the

UNITED STATESATOMIC ENERGY COMMISSION UNDERCONTRACT AT(45-1)-1830

_,,oo_o,,,,_.,, UNCLASSIFIED
_.IIL IIICNLAND. WASH



BNWL-CC-I_II (Addendum)

IMPACT OF PROPOSED WASHINGTON STATE
WATER QUALITY STANII_RDSON HANFOR D

" Subsequent to the issuance of BNWL-CC-lhll, the Atomic
Energy Ccmmission has prepared a new proposal on the permissible
incremental increase in the Hanford reach of the Columbia. The
proposal is to limit AT to 2.8°C at a natural river temperature
of lO°C or lower and 1.1°C at a natural river temperature of
18.9°C. This proposal also includes an absolute maximum temperature
T_ of 20°C and a maximum of 15°C during the month of November. This
proposal can be expressed in a formula

AT = 3.h5- 0.235 (Tr - lO) °C (where Tt = T natural + AT).

The impact of this proposed incremental temperature limi-
tation was reviewed as to the permissible thermal loading and the
effect en average river temperatures. The new data were added to
the figures contained in the original report. Thus the new figures
contain some data previously reported. An additional curve for
minimum flow rate was added to Figure i. This curve was produced
by shifting the average flow rate curve downward to meet a low flow
rate of 36,000 cfs. For further details on the basic assumptions
used in this addendum refer to the original report.

The permissible total thermal loading for four different
incremental increases are shown in Figure 2. These are calculated
utilizing average flow rate and temperature conditions, and the
four different incremental increase formulas:

(i) AT- I.I°C

(2) 28 °c
Tr + i0

: 32, °c
Tr +8

(4) AT: 3. 5- 0.235(T,- lO)°C).

The discontinuity on the curve for formula numuer 4 above
demonstrates the temperature restriction of 15°C in November.

Figure 3 was prepared using the same four thermal loading
cases as previously discussed in the text, a maximum temperature
of 20°C, and an incremental increase of AT = 3._5 - 0.235 (Tt-_10) °C.

• The drastic reduction in permissible thermal loading duriongNovember
is a result of the proposed temperature restriction of 15 C, especially
for the two cases where the natural temperature cycle is expected to
be shifted in time because of Canadian Dam construction.
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The effect of thermal loading on the average temperature
with a temperature increment of AT = 3.45 - 0.235 (T- lO)°C and
an average flow rate is shown in Figure _. The temperature re-
striction in November is responsible for the notch in the curve.

Permissible incremental temperatures based on three of
the proposed formulas are shown in Figure 5. A maximum of 200
was used with each formula and a maximum incremental temperature
of 2.8°C was used with the formula AT = 3._5 - 0.235 (T - lO)°C.
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FIGURE 1

Temperature and Flow Hate Cycles of the Columbia Hiver at Priest Rapids Dam
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FIGURE 2

Effect of /_T Formulas on Available Thermal Loading - Average River Conditions
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FIGURE 3

Effect of Adjusted River Conditions on Thermal Loading

With /_T = 3.45-0.235 (Tf-lO)



?4 / Calculated i"t Accordingto ProposedFormula z_T : 3.45-0.235fTI-101

72 I AveraqeTemperature at
Priest Rapids

?0

18 Averaoe Temperature.,,-, T 28

q

/. \
..) o °

2 |?

6 _

2

o I i I i I I I I ! ! I
J F M A M J J A _ 0 N D

FIGURE 4

Effect of AT Formulas on Average River Temperature
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Proposed Incremental Temperature






