UNCLASSIFIED

(CLASBIFICATION)

DOCUMENT NO,

MAY 1 1 1990~

GENERAL {%) ELECTRIC N-66736
BARTODD ATOLMIC PRODUCTS OPIRATION - RICHLANDy WosWINaTCR CoPY NO,

TIPSy b : S—
DEVELORMENT TEST 3Pe357=A mi?f:intir 8, 1560
VS5 OF H2CR ALUN FEED JOR WATER FREATMENT .

(. CIBCULATINGCCE,

Oy Coned x g .";‘f): A

°
R. 3. %
caYROAL . »OCAT DR '”.'.::"‘ B8IGRAPUAL AMD DATE
't:::t-s-..u - ":! . .- y
——— s '“ZM

Voo 2

pn Xl Db

HW--66736

° DE90 010770

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
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.

foc. il BIE e R N |

1

84— 3000~ 030 (9-86)
AEC 08 MCHAND WasH

YO 8k

UNCLASSIFIED

(CLASBIFICATION)

T

WSTHIBUTION OF THIS DOCU

MASTE

USBSED O® UNCLASSIFIED AND OFFICIAL USEK ONLY DOCUMIEINTS




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 employees,
makes any warranty, express or implied, or assumes any legal liability
or responsibility 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. Reference
herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, 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.

DISCLAIMER

Portions of this document may be illegible in electronic image
products. Images are produced from the best available
original document.



UNCLASSIFIED BA=66736

DISTRYIBUTION

l, ATC=T00 = A% A, T, Gifford 20. P.C. Jesmman

2. AEC=HOO = Atta: P, M, Midkifs . 24, M. L, Madeen

3, AECeHOO = Atea: K. &. Sngluad €2. A. R, Maguizre
b, G. 0. Amy <3. ¥N. R, Miller

5. J. A. Ayves ek, X. 7. Nesselsc@
S W Bailey s 5. J. M. Nielsea o
7. J. ¥. Baker 26, 9. ¥, Peasce

8. R. S. Bell Qe /J~ 27. R. W. Pitman

9. J. H. Brown 28, R. ¥, Reid
0. L. S. Cave awulﬂ 29. R. 5. Richman
A, ¥, R, Conley ° = %_ 3Q. ¥, D. Ri{chmond
2. ¢. J. Davis 7/”; X 31. 0. C. Schroeder
i3, E. J. Tilip ,,'_,M»« 32. ¥. . Silker
k. S. M. Graves b & A 33. H. G. Spenger
15. O, H, Greagex a A=Y / 3. R L, Trumdle
16. C. M. Grass 1 1o-1€-81 35. 30Q Files

A5 SR Y. Bedd s MG, Recard Cgnter
18. A. X, Hardin 37-4L0, Extra °
A3. G. E. Harking
8eptember 8, 1963
DEVELOPMENT TEST IP-357-A
USE OF HIGH ALUM FEED FOR WATER TREATMENT
ORJECTIVE

The gbjective of this development test 2s t0 detdrmine the amount of gedudtion of
the concentration of phosphorus-32 zn reactor effluent vate? vhich can B¢ aghieved
by using excess ajluminum sulfate floculatlng agent fqr vatgr treatment,

BASIS AND JUSTIFICATION

¥hitefish caught in the Columdia Rives 3n ¢the vicintiy of the Manford geactofs
contribute apprecisble inteynal exposure o humans vho eat the fish, due %o
phosphoruse«32 in the flesh, Because of its feeding habi®s the vhitefisk accumulales
an appreciadle quantity of $32 fyom reactor effluent in the Columbis River. TFhe P22
concentyation in whitefish {s §reazest in the late summey and early §all months
Yecause the concentration of P22 in yiver water is high during this peyiod of
relatively low flov and the fish feed at the maximum rate Quring the period of the
year when the rivey tempegyature is highes®, If the concentration of $3° in effluent
can de yeduceqd during this cyitical peyiod of the year, August to Novembey, the
amount of P32 which man asgimilates Dy eating vhitefish can be geduceq accoypdingly,

Phosphorus=32 in effluent water 1s derived from ¢he irradiation of 832 and P3l in
process water, The fractiop deyrived from each of theﬂgarent isotopes is nhot known,
Recent labogatory work leads %o the assumption that PS>+ accounts for the majority,

In small scale laboratory tests of the effectiveness of alum flocs in removing
impurities from river water, it was observed that as much as 98 percent of ionic

arsenic and phosphorus was removed with alum at pH values from 6,0 to 7.2 at an
alum concentraticn of 20 ppm,
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TEST DETAYLS
A. General

Area: 100=3
Puration: Up to eiz mcaths.

Start: As sooh as possidle aller the approval of this test,

Tquipmeat:. Modificatioa of equipment t¢ permit addiiion of gXxcess almr

will fi0% be required, )
Costs: 1. Chemicals, #32itignal cos¥ of ezxcass alum should te chargsd
$c SR26.70.

2. Sarpling. Operator time cansuzed in obtaining semplaes ghowld
Ye charged to SR6.78,

3. N¢ produgtion Joss 1s aytiherised or sdntigivaied,

Txtesd alum will de used 40 the <Peqatment of the wate? for thg near {wmorth) side
of A05-3 reactor. 1In addition ¢the rate of feed of aluminun sullate will de as
neayr 20 ppm as efficien? opeyalion of the vater tfeatment plant vill permit,

Thg vater Sor the fay {south) stde vill be Rremted &s usyal, The tess will
Yegin aboyt three or four days after remctor start up 2n qrde2 to avgtd the
pusturbéng infivence ©f 3ta2? up on efflyent acliviily mgagurenenys,

Rndioactivizz

It is expected tha% ¢he ra%te of releage of P2 vild deop off ont the tes? side of
the feacloy dYeginning {mmedia%ely with the change of soagulant Bu @& stable lowep
level will not be estadblished untid mose than a month la%er, In addition the

high coagulunt Teed rates will, no doudt, requce the ouytpuyt of other radionucl’ ™ 3,
Frequent measuyemen? of the P3é activity in the vater vil] DPe made at the degins
ning of the test, In addition comparative sgmples will be taket veekly {rom

each half of the freactoy §or moye complete gnalyses, Discharge afea Gose rales
vill De measuyed as often as possidle o determine the magnityde of gny changes

that may occur. I% is expected that these effects vill be small and changes
gradual ,

The Folloving satvples Wil de odiained frox fhe Piger sample lipes in the near
and far sampie rQoRs:
Gample Numders Volurs Sampae
Frequensy - Duracion

# 1 Near = #25 Near
# 1 Far = #25 Far 500 ee Dally 5 weeks

#26 Yeay - #33 Near ‘
#26 Far, = #33 Far 500 ea Taily 4% weeks
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Samples will be takep by 105«B Processin® Operatlon afd will be plcked up
by Regional Mopitoring, HLO, and delivered to Radiological Chemistry, %o
samples will be taken during yeactor outage. The sampling schedule shonld
be resumed whegye 1% was interrupted beginning about » hours after stazt uwp.

In addition, outifie weekly two gallon samples ¥ill be obtained as usual
excep® that duplicate samples will be obRained Irom %he fiear and {ar riseg
sample lines. These samples will Pe obtained by Regional Mori%oring vith
the coopesatdon of 105=R Processing and delivered %0 Puyex Analytical
iatoratories. These samples will De obRaimed on Mofiday bug only if ihe
reactos has beedh operating 43 houss or moge.

Water Plant Opeyation

In order to detepmine vhe maximum feed rate, alum feed will Be tncfeased ia
30 ppm. Tae pH will de reduced ¢o 7.Q by the addition of sulfuric acid vhile
the rate of feeq §s incyeased stepwise, 2 ppm der cilft or less, to the point
where head loss becomes {ntoleyable of othey considergtiofis such es filter
reantarough or the optical quality of the wate® become limiting. Zhe objective
Yeing to produce high Quality water a% an adequate fate while addifng alum et
& rate as neay 20 ppm as possible. The turbidity in the filtesr efflyent
should be 0,008 ppm of lowes and other measugses of water quality should be
equally high., It is expected that 1¢ may take & veelr of frore %o establish
the procedure that will Ve subsequently folloved throyghout thg test. .
The watep treatment facilities showld de sectiofalized as much as Possidle
without risk of inadverten? greactor outage, Wa%ef Iromn the north (tes:)
side sihould de wused for filter backvash and quring outages, 2%t is intended
that vatexr from the south (contiyol) side vill not e used on the test side
of the geactor. However, 1t {s recognized thet in the Anterest of efficlent
a%d sale operyation some compromises Wil bg required,

Process Standards "

%o exceptions 2o procesy ftandards are aytliorirzed by this test.

Haegrds °

o new hnzards wiil Yo introduced by this test,

RESPONSIBILITIES

Research and Engineering Bectlon

Process a.... Reactor Development Sub=Section

Rodiological Engineering will be respctisible for eoordination of effost,
for scheduling of effluent water samples, arsanging fo& analyses and

evaluation of results, preparajlion of repoxrt on test gesults, and for
termination of the test,

Process Technology Sub-Section will be gespowmsible Lox technical advice aad

assictance on water plant operatioan,
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Yanufacturing Sec®ion

g:Rgctor Sub-3ection

B FPovwer will be respchsidle Loz mdditica of alum, fLor sectichalizing
of the water plan?, apg Sor safely, and conrtinuity of vater plang
operation. 7The Manages, B Pover, may ®eyminate ¢his %est ia ¢he
uallkely evelf that ifitolegable pocess Alfficul®ies requite i%.

B P:ocessig\_g vild be respomsivie for opesational safety and continuity
©f thg geacto?, and fog oblaiming eliluent wvater samples., ZThis test
nay also dbe terminated Dy the Manager, B Processing, if unforesgen
Frocess &ffficuities require 1t.

et

° Radiolggécal EBngineering ynid

¥rogess & Reacto? Developmenty Sub-Segtion

Reseazch & Engineeding Section
IARADIRTION PROTISSING PEPARTMENT

T8 Hedd: ndy .
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o
N ﬁpm% f. R. Maguire, Momaged i :
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information is also disseminated by the
Technical Information Center to support
ongoing DOE programs.
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are not reproducible, it is being made avail-
able only in paper copy form to facilitate
the availability of those parts of the docu-
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obtained from the National Technical Infor-
mation Service. Authorized recipients may
obtain a copy directly from the Department
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