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SAFETY SVALUATION: Answer the following questions with a yes" or “ne", and provice specific
reasons justifying the decision:

1. s the probability of an occsurrence or the consecuence of an accident, or maifunction of
ecuipment important to safery as previously avaluated in the Final Safety Analysis Report
increcsed? Yes < _No, Because:
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2. |s the pessivility for an accicent or malfuncricn of 2 cifferent =yme 'hgn gny sreviousiy
evaluated in the Final Scfery Ana'ysis Report creared? Yeas No, 3ecsuse:
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3. |s the margin of safety, as defined in the basis for any Technical Specification, reduced?
Yes _7K,No, lecausa:
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| SAF'E‘I-"Y EVALUATION: Answer the ‘clicwing questions with 3 “ves’ or
‘ “mo’, and provide soecific reasons justifying the gecision:
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No, cecausal

. 3 |s the margin of safety, as defined in the kagjs ‘er any Tachnical
| Scecification, ragucea’ ) k_.‘lo. ecause:

& |s e prodapility of an occcurrence, the consecuencs of an scsigent,
cr the maifunction of sarety-related aquicment, as Srevicusly valuated
in the Finai Safety Analysis Report, increasea?
s | 88 _X_No. becauss:
2 s the possibility for an accident or the maifunction of a gifferent

type than any previcusly evaluated | e ~inal Safaty Anaiysis Regort
cregwea? Yes
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CLASSIFICATION CF A LIJUIC RELEASE
HAZARDOUS MATERIAL INCICENTS REPORTING
EMERGENCY TELEPHOME NUYBER

DELETED

CONTAINMENT ATMOSPHERE FOR RACICIDINES
DETERMINATICN

AND PARTICULATES ALTERUATE MEANS
NOTIFICATIONS

AUGMENTATION CF PLANT STAFFING

OELETED

CELETED

UELETED

DELETED

POST=ACCICENT NO3LE GAS RELCASE RATE
OETERMINATION

DELETED

DELETED

SAMOLING LIQUID PROCESS MUNITCKS
CURING LIQUID MCNITOR SISk RACIATIUN
ALARM CCNOITICNS

DELETED

QILUTION ANC TRANSFER OF GAS SAMPLES

POST-ACCICENT ANALYSIS OF BARCN
(EACKUP PROCECURE)

POST=-ACCICENT ANALYSIS COF CHLORIDE

c

=
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ICN OF THE MODEL 1C OIONEX
MATCOSRAPH
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CETERMINATICN OF REACTOR COCLANT PHoe
CCNOUCTIVITY ANMD DISSCLVED GXYGEN

CONCENTRATICN AT THE =IGH RAQIATICON

SAMPLE SYSTEM

CETERMINATICN OF RZACTJR COCLANT
nYJRCGEN ANC CFF-GAS CAWCENTRATIONS AT
THE HIGH RADIATIZN SaAM2PLING SYSTEM

Cil 5/82
c2 3/63
Cl S/81
(5 | 7,81
oY% 7/33
CcS 17/83
c2 7,782
c2 7,82
C3 7,82
ce T/82
CG 11/3C
Gl 7/81
c2 7/82
Cl l/8<
c<S li/81l
CcC 3/81
ok | o/82
2 +/82
Cc2 5/82
G2 L/83
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POST=ACCICENT ANALYSIS OF 30RCN
(3ackup Procedure)

BYRBOSE

The purpose of this procedurs is tc celineate an alternatce
metnod for decermining peren following a Regulatury Guiage
le3 Of le4 release of fission proauctse The metnodg

gescribed by this proceaure is referenced to as the
Curcumin Spectropnhctometric Metnode.

REFERENCES

le Final Reports Analyses for Disscived Hycrcyens
Dissolvea Oxygens Borone Cnlaorides pHe &na coONducTiviTy
under normal Post-Accigent Conditionse NUS Corpeoratione
Jctooeres 1980

e LCP 11C=-24 "Preparation of Reag=ants”.

3e LCP 210-6¢ "Operation of tne Klett=Summerson
Cclorimeter™.

PREREJUISITES
le EQuipment:
de Klett=-Summerson Colorimetere
De Filter NQe 54{
Ce 20 mm X 40 mm cellise
Ce Graquat=d cylinderss 1C or 25 ml ana 500 mle
Se volumetric flaskse 25 mly 100 m) ana L0QC mle
fo Evapeorating disness 12C to 150 ml capacitys
Vycor glass (Corning 3lass)s or equivalant
(usea for boron getsrminetion cnly)e.
Qe Oxfora pipettes witnh disposable plastic tipse
1 mle @« mle S mly 15 wle 20 mly ana S ml ™Mchr

nigatres or caunivalenr.

Ne Beakers 250 ml or 430 imle wide ferme
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LZP-133C8-20
Revision 1
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<
ie Tongse 1CNg reacne

Je Polyethyliene stirring rodse 7e

ke Megicine dropperss Te

le Filter papers wnatnan Noe 3Ce CF eqQuivalente
me Glass cr piastic funnale.

Ne Semi-lcgarithmic papery dual cyclee.

Qe water pathy set at 35 % 2%cs in an operating
fume nNoOde

Ze Reagents:
de 95% Isopropy! alcohale
De Curcumin reagente
Ce Boron stock stanaara solutions 1lCOC ppm pOrone

de Boron stangara solutionss Ce5 ppme 1«0 ppie
le5 ppme and 2e¢0 ppine

PRECAUTIONS

le A Ragulatory Guiae le3 or l.4 ralease of fission
oroducts implias extrenely nhign levels cr
radiocactivitye 0DoOse rates may be nigh enough to
pravent ensry into many areas of tne pléent that are
normally hapitanles Rag/Cnem Supervisicn snouic pe
contactea pricr to entry into any area wnen such a
release of fission products is suspectece.

2e wear raciation dosimetry 3s recommended by Raa/Cnem
Supervisione

3. Wwear protective clothing 3and raspiratory protection
as recommenced Dy Rad/Chem Supervisions

4 Handle the samgle contzinar with long reach tongs
M-~ - - € - - - € <1 P - Y e - - - . -
OC3&€ rates From &8 5 My 3amMpre COuUrd TFange up ©

R/Nre

W
[

9

Se Appropriste survey instrumaents snould oe availaule
for monitoring auring tne processing anc analysis
of this samplée.
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Carry out all analytical operaticns DeNing adequate
shielaing in an operating fume NOCde.

3e certain any spills ar2 w~iped up immeciately and
properly disposed ofe.

The same gecmetry evagpdrating adisnes must de used
for all stanadards and sanples to assure that
evaporative rates ara eqguivalente.

The temperature of the Dath must be contrcllea so
that all samples dary at the same ratae

The curcumin reagent must De stored under refrigeraticon
after preparation and not De more than tnree days
olde

Tests show tnat many variables can affect the color
development in this procecuree To MinimiZe these
effectses the procedure includes processing stanuarag
poron sclutions along with the samplese

!IM;TAT;QN§ AND AQI;QNS

le The gdiluted reactor water sample should centain
petween Ne5 and 2 2pm 00rone

2e The total analysis time for this procedure is about
129 minutes (2 hours)e

3. This proceaure may also De useg for porcn analysis
unger normal conagitionse If s0s treat tne sampls
in accordance witn practicas for routine reactor
watere.

£20CEQURE

Clzan the imnediate wOrk arede

2e Inspect the laoware and clean if necasséry using
approved cleaning techniju=2se

3. Clean the Klett=summerson Colorimeter optical

SUrfacess tne fFiitery and tne ceilise TnNe Out;iage
surface of tne cells must be free of dircy
fingerprintss anag scrartchese.
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b Pipette l.C ml of 20l watar (blank) ana le< mi or
the DeS5e¢ leCe le5 and 2.0 ppm DCron stangargs inte
separate lapeled evapeorating aisnese

Se Pipette le.0 ml of the ailuted sample solution intc
two separate evaporating aishes for aguplicate
anal ysese

AUT IO ¢

Carry out all analytical operations pening adgeyuate
shielaging in an operating fume NOCde

Se Pipette 4.0 ml of curcumin reagent into =2&ch
evaporiting dishe Swirl the contents gentiy to mixe
using lcng tongs to nandle the two ragicactive
samples.

Te Pl13ce each evaporating dish ¢n the pottcm of tne
250 or 40C ml wige-form Deakerss using long tenys
to hangle the ragiocactive samplese Flogt the DpDeakars
in a water patn set at 55 & 2 Ce

de Evaporate the cocntents of =2ach evaporating gisn %o
complete dryness and not2 the time of dryness fror
2ach samplee

Fe Remove the evaporating aisnes from tne Betn at 15
minutes after the contents appear dry ana allow them
to cool to room temparaturee

10. Aca approximately 10 m] of 95 percant isogropyl
alcohol to eacn evaporating dishne Use & polyetnylens
stirring rcd to aia in Jissolution of tre reg-colored
reaction product and oxalic acide

lie Using a medicine arcpgars transfer tne contents of
the evaporating dishes to individual 25 ml volusetric
flasks wnich have pezan praviously rinsac witn 95
percent alconole

12. Rinse the evaporating cisnes witn 95 percent alconol
and aad the contents to the flaskse Cilute the
raontents of aach flask to 25,0 ml using 95 parcent
isooropyl alcohole.

13 22ro tne Klett-Summerson Colorimeter witn deionized
water in accoradance wiz=n Refarsnce .
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within gne hour of gissclution of the Jdried prouguct
(step Fede)s pour the "Diank" intc the cell ana
measure the absorbance. Racora the reacing on LRC
From 1088 (Attachment i).

CAUILON

The waste from steps Fel5e-Felle cONtairs
radionuclides; dispose of this waste in accorcance
with guidances proviaed oy Rad/Chem Supervisions

NOIE

If dose levels warrants tnz Klatt=Summerscn shoulg

pe put in the fume hood penina the snielaing w~itn
appropriate precautions taken tc pPrevent contamination
of thic instruments

Empty and rinse the cell witn 3 small pcrtion ar

one of tnhe samplese then puur che sample iNto tne
cell and measure the a0suiDances RaCUrg tne r=ading
on LRC Form 1088 (Attacnment A)e

MOTE

If @ solution appears turnice filtar trroujn & dry
filter paper agiractly intc a claan ary <elle.

Emuty and rinse the cell witn a small pcrtion of
the duplicate samples tnen pour that sample inte
rhs cell ang measure tne aDsSOrpancle Recara =ne
reaging on LRC From 1C38 (attachment Aj.

Empty and rinse the cell with a small pcrticn of

the NeS5 ppm boron standarads then pour tre standarg
into the cell ang measura2 the abscrbance. Hecord
the reading on LRC Form 1C38 (Attachment A). Repeat
for each of the remaining standards; leCs le% 3na
2.C ppm corcne

Subtract the "plank" from each of the measurad
samples and stancards absorbancese Reccrd tne
difference on LRC From 1028 (Attacnment A)e

Plot the corrected sbsordance for the standaras on
the log axis of aual cycle semilogaritnmic grapn
paper against concentration (linear axis)s refer %O
attachment 8. Oraw the cest fit straigrt line
through the gata gointse
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Determina the ppm poren in €ach sample from the
calipration curvee Recora the value cn LRC Form
1J38& (Attachment A)e

Calculate the avarage ocron concentraticn ror the
quplicate samples in accordgance with LRC Form 1Cag
(Attacnhment A)e

Multiply tne average boron concentration by the
sample agilution racter to gerermine the sample doran
concentratione Refer to LRC Form 1088 (Attachment
A)e

Claan and decontaminate the Klatt=Summarscn Cclorimeter
and ceils 3s necessarys

Ensure the sampling containers and !'iquia samples
have been properly disoosed of in accorcance witn
instructions provided Dy Rad/Chem Supervisione

Survey the work area for radicactive contaminacion
and gecgntaminate 3s NeCessSarye

Cl2an the work area and lavware as NecCesscrye

CHECKLISTS

le

NCNEe

TECHNICAL SPECIFICATION REFERZNCES

le

NCcnee
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Post-Accident Analysis of Boron

Absorbance

ALANE

Date:

Concentration from

Absorti -3 1 Cald 4

Sample 1

Sample 2

0.5 ppm Standard

1.0 Sta rd
B.S Standar
L&,m_ﬁsamri

Ave. borom comc., ppm = Conc. sample #1 + Conc. sample 42

2

Sample beron conc., pr~ = (Ave. borom cemc., ppm) x Dilutiom Factor (DF)
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POST=ACCICENT ANALYSIS QJF 30RCN
(dackug Procedure)

BUEEC3E

The purpose of this procedurs is to gelinaate an alternate
metnod for gesermining poren following a3 Regulatury Guiage
le3 Or le% release of fission proguctse The metnod
gescribed by this procedure is referenced to as tne
Curcumin Spectropnctometric Metnode

Riﬁﬁﬁigﬁﬁﬁ

le Final Reports Analyses for Cissolved Hycrcyens
Dissolved Cxygens Borone Cnlorides prs ang conductivity
under normal Post-aAccigent Conditionse MJUS Corpcrations
dctopere L7380

e LCP 11C=2¢ "Preparation of Reagents"e.

3¢ LCP 210-64 "Operation of tne Klett=Summerson
Cclorimeter®.

PRERESUISITES
le EQuigrment:
ae Klett=-Summerson Colcrimetere
O« Filter NQOe 5%
Ce 20 mm X 40 mm ceilse
Qe Graguat2g cylinderss LC or 25 ml ang 500 mle.
Qe volumetric flaskse 25 mly 100 ml ana LCQC mi.
feo Evaporating dishess 12C to 150 ml capacitye
vycor glass (Corning 4lass)s or e&quivalant
(usea for borcn aatsrmination cnly)e
Qe Oxford pipettes with disposable plastic tipse
1 mly @« mle S mly 15 mle 20 mle ana 5 mi Mchr

pipatre. ar aqUivel-nt.

Ne Beakers 250 ml or 430 mle wige formwe
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PRECA

Le

e
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Se

c
e Tongss long reacne

Je Polyethylene stirring rodss 7e

Ke Megicine dropperss Te

1e Filter papery wnatman NOe 30e¢ or @Quivalente
me Glass cr plastic funnazle

Ne Semi=lcgarithmic papers aual cyclee

Oe water paths set at 535 ¢ Zoc- in an yperating
fume NCQde

Reagents:

ae 95% Isopropy! alconale

Ge Curcumin resgents

Ce Boron stock stanaara solutione LCOC ppm DOrone

de Boron stangara scolutionse Qa5 ppme LeO ppme
leS ppme and 2.0 popne

TICNS

A Ragulatory Guide le3 or les ralease of fission
preducts impliss extrenely hign levels cr
ragdioactivitye 020s& rutes may De nigh e&ncugn to
Jravent ensry into many areas of tne plént that are
normally hapitadblee Rad/Cnem supervisicn snoulc ve
contactea prior to entry into any area wnen such o
release of fission products S suspectaCe

wear raciation gosimetry as recommended by Rag/Cnem
Supervisione

Wwear protective clething 3and raspiratory protection
as recommenced by Rad/Lhem Supervisions

Hanale the sample containar with long reacnh tongse
5036 rates from & S m) sample couly range up to 5o
R/Nre

Appropriate survey instrumants snould oe availaule
for monitoring aAuring thé Processing anc analysis
of this sample.
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Sd

Se Carry out all analytical operations De&ning adeduate
shielding in an operating fume NOOde

Te 8e certain any sr.ils ar2 w~iped up imregiately and
properly dis’ <u ofe

2 The same geometry evaporsting adisnes must 0@ used
for all stanaards ana senples to assur2 that
evaporative rates ara equivalente.

Y. The temperature of the bdath must be controllea so
that all samples dry at the same ratae

10, The curcumin reagent must D@ stored unger refrigeraticon
after preparation and not De more tnan tnree days
olde

lle Tests show that many variaoles can affect the color
development in tnis procecuree To minimiZe these
affectss the procedura includes procassing stanuara
poron sclutions along with the samplase

LIMITATIONS AND _ACTIONS

le The ailuted reactor water sample snoula centain
petween N0e5 anad 2 opm DOroNe

2e The total analysis %ime for this proceaure is avout
120 minutes (2 hours)e

3. This proceaure may also oe used for porcn analysis
uynger normal conaitionse If sOe treat tne sample
in accordance witn practicas for routine reactor
watere.

RQCEQURE

le Claan the immediate woOrk arede

e Inspact the laoware and clean if necessary using
approved cleaning technijuase.

e Clean the Klett=summerson Colerimeter opticel

surfacese tne fiiters ana tne ceiise Tre outsids
surface of tne calls must De free of Qirse
fingerprintss ana scratcnese.

a
J
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Pipatte 1l.C m) cf Q001 «atar (blank) and leu =l or
the De5¢ lels le5 2nd 20 opm Doron stancarags inte
separate lapeleda evaporating aisnese.

Pipette l.0 ml of the ailuted sample szolution intc
twOo separate evaporating aishes for auplicats
analysese

Caulliid

Carry out all analytical operations oening adgeyuate
shielging in an operating fuwe NoCde

Pipette 4¢0 ml of curcumin reagent into =2ech
evaporating dishe Swirl tne contents gently to mixe
using leng tongs to nandle the two ragdicactive
samplese

Plsce each evapgorating Jish on the pottcm of tne

250 or 40C ml wige-form Deakerss using long tongs

to hanale the radioactive samplese Float the Deaxars
in a water patn set at 55 5 27°Ce

Evaporate the contents of 2ach evaporating disn to
complete dryness anc nota the time of Jryness ror
éach samplee

Remove tne evaporating Jisnes from the Baetn at 15
minutes after the cortents appear Jdry angd allow tham
to €00l to rocm temperatirae

Aga approximately 1C ml of 95 percant isogrcpy!
alcohol tc eacn evaporating aisne Use & polyetnylens
stirring rod to aig in Jissolution of tre rea=colored
reaction proaguct anad oxalic acide

Using a medicine arcpgars transfer the contents of
the evaporating dishes to individual 25 ml volumetric
flasks which have been priviously rinsac witn 95
percent alconole

Rinse the evaporating cishes witn 95 percent alconol
anJd aad the contents to tna flasxse Cilute the
contents of aacn Flasw to 28,0 m) using 95 parcant
iscpropy) alconole.

lero the Klett=Summerson Colorimeter witn Jeionided
water in accordance wiin xefersnce e
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Determina the ppm poron in 2ach sample frem tne
calinpration curvee Recorg the value cn LRC Form
LC38 (Attachment A)e.

Calculate the avarage ocron concentraticn ror the
quplicate samples in accordgance with LRC Form lCds
(Attachment A)e.

Multiply the average baoron concentration by the
sample gilution factor to getermina the séemple ooron
concentratione Refer to LRC Form 1088 (Attachment
A)e

Clean and decontaminate the Klett=-Summerscn Cclorimeter
and cells as necessarye

Ensure tne sampling containers and liquid samples
have teen properly aisposea of in accorcance witn
instructions provided by Rad/Chem Supervisione

Survey the work area for radicactive contaminacion
And decontaminate 3s necessarye

Cl2an the work area and lavware as Necessarye.
PTi

NoNne e«

TECHNICAL SPECIFICATION REFSRZNCES

le

Nonee
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LASALLE COUNTY STATION
Post-Accident Analysis of 3oron

Date:

Concentration from

Absorbance & L - :
ALANK
Sample |
Sample 2

1.5 Standa

.0 oom Standard
Ave. borom conc., ppm = Conc. sample #1 + Conc. sample #2
2

Sample boron comc., ppm = (Ave. borom comc., ppm) x Dilution Factor (DF)
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7,C6/83 LZP INDEX Jaue

'RCe MO TITLE REVe REV OATE CISKETT
P L2C2-4 CLASSIFICATION CF A LIJUIC RELEASE ¢l 5/82 ol
19 121C-1 HAZARDOUS MATERIAL INCICENTS REPORTING  C: 3/83 o1
P 122C-1 EMERGENCY TELEPHOME NU4EER ¢l 5/81 i
P 1220-4 DELETED cL 7/81 ol
CONTAINMENT ATMOSPHERE FOR RACICIDINES
DETERMINATICN
ANO PARTICULATES ALTERMNATE MEANS
P 13lC-1 NOTIFICATIONS o4 7/83 ce
12 1320-1 AUGMENTATION CF PLANT STAFFING cs /83 02
P 133C-1 DELETED c2 7,82 02
1P 1330-2 DELETED c2 7,82 ¢3
P 133C-3 QELETED c3 7,82 03
P 1330-4 DELETED 2 7782 ¢3
P 1330-5 PCST-ACCICENT NOSLE GAS RELEASE RATE co 11/3C 03
DETERMINATION
P 1330-6 DELETED Ci 7/81 03
P 1330-7 JELETED c2 7,82 02
1P 1330-8 SAMOLING LIQUID PROCESS “UNITCKS oL 3,82 c3

CURING LIQUID MCNITOR HIoH RADIATIUON
ALARM CCNODITICNS

'P 1330-10 DELETED cl 1/8é 03

12 133C-11 OILUTION AND TRANSFER OF GAS SAMPLES g2 1i/81 03

‘P 1330-20 POST-ACCIOENT ANALYSIS OF BARCN ¢o 3,81 23
(BACKUP PROCECURE)

‘P 1330-21 POST-ACCICENT ANALYSIS OF CHLURIDE 03 5/82 03

‘P 1330-22 " CALIBRATICN OF THE MODEL 10 OIONEX c2 4/82 g3
ICH CHACMATOGR AN

2 1330-23 DETERMINATICN OF REACTOR COCLANT PHe 62 5782 03

CONDUCTIVITY AMD DISSCLVES OXYGEN
CONCENTRATICN AT THE wIGH RADIATICN
SAMPLE SYSTGEM

? 1330 =2« CETERIMINATICN OF RZACTIR CICLANT
MY JRCGEN ANDC CFF=GAS CJInCENTRATIONS AT
The HIGH RADIATION SAMOLING SYSTEM
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LIP=1330-20
revision 1
July 2oe 1943
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POST-ACCICENT ANALYSIS OF 30RCN
(Backug Procedure)

BURPO3E

The purpose of this procedurs is to gelineate an alternate
metnod for getermining ooron following a Regulatury Guidge
le3 OF le% release of fission proguctse The metnod

described by this proceaure is referencsd to as tne
Curcumin Spectrophctcomesric “etnodge.

REFERENCES

le Final Reporte Analyses for Cissclvead hycroyens
Dissolved Oxygens 8orons Cnlourides pHy @no conductivity
under normal Post-Accigent Conditionse NJUS Corporaticns
Jctopers 1980e

e LCP 11G=-2y "Praparation of Reagzants".

3. LCP 210-6¢ "Operation of tne Klett=Summerson
Coclorimeter®,

PREZEQUISITES
le EQuipment:
ae Klett=-Summerson Colorimetere
De Filter NOas 54
Ce 2C mm X 40 mm celise
Qe Graduated cylinderse L1C cor 25 ml ara 5C0 ml.
Qe volumetric flaskse 25 mle 100 ml ara L0QC mi.
feo Evaporating aishess 12C to 150 ml capacityys
Vycor glass (Corning 413ss)s or equivalant
(used for boron aatermination cnly)e
Je Oxford pipettes witnh disposable plastic tipss
1 mle @« mle S mly 15 mle 20 mle ana 5 mi vchr

pipatres or aquivalent.

Ne Beakers 250 ml or 430 mle wide fcrme
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Regvision
July 25
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ie Tongse 1eng reacne

Je Polyetnylena stirring rodse 7

Ko Medicine dropperse Te

le Filter papers wWnatman Noe 32¢ or @Quivalente.

Me Glass cr plastic funnale

Ne Semi-lcgarithmic papers cual cyclee.

Qe water pathy set at 55 2 2°%cs in an operating
fume NCOode

e Reagents:
de 95% Isopropy! alconole
De Curcumin reagentes
Ce Boron stock stanaara solutione LCOC ppm DOrone
de Boron stangara solutionss Q0«5 ppme leC pome

15 ppme and 240 ppie

BRECAUTIONS

le A Regulatory Guiae le3 or le4 ralease of fissior
preducts impliss extremely nign levels cf
radioactivitye 0DoOse ratas may be nigh encugh tu
Jrevent ensry into many areas of tne pleéent that ire
normally haoitapleée Rag/Cnem supervisicn snoulc pe
contacted prior to entry into any area wnen such a
release of fission products iS suspectace.

2o wear raciation gosimetry as recommended by kad/Cnem
Supervisions

3e wear protective clothing 3nu raspiratory protection
as recommenced by Rad/Chem Supervisicne

“e Handle the sample containar with long reach tongse
Bose rates from o S &) sample couly range up to 5
R/Nre

Se Appropriate survey instrumants snould oe availavle

for monitoring auring the processing anc analysis
of this samples.

-
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3

Carry out all analytical operations De&Nnincg adeqguate
shielding in an operating fume NOCde.

3e certain any spills ar2 w~ipea up immeciately anu
properly disposedg ofe

The same geometry evaplrating aisnes must Je used
for all stanaards and sasnples to &assur2 trat
avaporative rates ar2 eqyJdivalente.

The temperature of the Dath must De centrollea so
that all samples ary at the same ratae

The curcumin reagent mus:t De stored undger refrigeraticn
after preparation ang not D@ more tnan tnree days
olde

Tests show that many variables can affect the color
development in this procecureée To minimiZe these
effectsy the procegure incliudes processing stanuard
poron sclutions 3long with the samplase.

LIMITATIONS AND ACTICNS

le The diluted reactor water sample snould ccntain
petween 045 ana 2 opm 00roNe

2e The total analysis time for this procedure is avout
122 minutes (2 hours)e

3. This proceaure may also oe used for dorcn analysis
Jynaer normal congitionss If sOe treat the sampis
in accordance witn practices for routine reactor
watere.

PROCEOURE

le Clean the immediate wOrk areade

2e Inspect the laoware and clean if necaessary using
approved cleaning technijuase

3. Clean the Klett=summerson Colorimeter opticel

surfacess the fiiters 3ang tne ceiise Tre outsige
surface of the c.l1s must pe free of girze
fingerprintsys ana scratchese.
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-

Pipette leC Ml of ODI watar (blank) and leo nl or
the DeS5¢ leCe leS and 2.C ppm DOron sStancaras intge
separate lapelea evaporating disnese.

Pipette l.0 ml of the ailuted sample solution intc
two separate evapcrating aishes for guplicats
anal ysese

AUT IO

Carry out all analytical operations oehing adeyuate
shielaing in an operating fume NOCde

Pipette 4«0 ml of curcumin reagent into eeécn
evaporating dishe Swir! thne contents 3jently to mixe
using lcng tongs to handle the two ragicsctive
samplese

Pl3ce @ach evapoerating dish on the pottom of the

250 or 40C ml wige-form Deakerses using long tenys

to hanale the radioactive samplese Floet the Deakers
in a water batn set at 55 & 27°Ce

Evaporats the con*tents of =2ach evaporating disn to
complete dryness and note the time ¢f daryness for
each sample.

Remove tne evaporating aisnes from the batn at 15
minutes after the contents appear dry ang allow ¢
to cool to rocm temperitirde

Nem

Aga approximately L0 ml of 95 percant isogrcpy!
alconol to eacn e€vaporating gisne Use & polyetnylena
stirring rod to aig in Jissolution of tre reg-colorec
reaction proaguct and oxalic acide

Using @ medicine arcpgare transfer thne contents of
the evaporating gishes to individual 25 ml volumetric
flasks which have besn praviously rinsec witn 95
percent alconole

Rinse the evaporating gisnes witn 95 percent alconol
and agd the contents to tne flaskse Ciluts the
contents of 2acn Flacswk ta 25,0 ml using S5 parcant
iscorcpyl alconole.

lero tne Klett=-Summerson Co2lorimster witn deionized
water in accordanca wizn Referzsnce e




within one Nowur ) f ]

(step FeBe)e pOur the "0

neasure the absorbancCees.

From 1088 (Attacnment i)
CAUTI

LN

Tha waste from steps Feli- Te CONtAINs

radionuclides; agiIspose Of 11S waste | 3CC O

with gQuidéences prcviagea ¢ Rad/Chem Supervi

[f gose levels warranty
pe put In the fume Nhood
Ippropriate precautions
of this Instrumente.

Empty and rinss the cell

ne of the samplese the

cell ang measure the a&os
n LRC Form 1CHB (Attacn

3 solution appears
ilter paper qgiractly

~mPpty and rinse the

ne duplicate samples 1 pDOur th

cell ana measure 1DSOrnDancs
a@ing on LRC From

Empty and rinse

the CeS ppm LCFO

into the cell

the reading on

for 2ach of the remainin

y A e |
ol PPM DOFCNe

Subtract the "blank" fruem each
samples and stangardgs aopsorpbanc
gitference on LRC

Plot the correcte
the 1¢cg axis of

Daper against conc
Attachment 8. Cr3

thrcugh the gata
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Determine the ppm poron in each sample from the
calipration curves Record the value cn LRC Form
1088 (Attachment A)e

Calculate the avarage operon concentraticn for the
auplicate samples in accoraance with LRC Form 1Cds
(Attacnment A).

Multiply tne average boron concentration by the
sample agilution factor to gevLerming the sample ooron
concentraticne Refer to LRC Form 1C88 (Attachment
A)e

Clean and decontaminate the Klett=Summarscn Cclorimeter
and cells 3s necessarye

Ensure the sampling containers and 1iquia samples
have been properly agisposed of in accorcance witn
instructions provided by kadasChem Supervisione

Survey the work area for radicactive contamination
and decgntaminate as necessarye

Cle2an the work area and lauware as necessaryes

CHECKLISTS

le

NCNEe

TECHNICAL SPECIFICATION REFERINCES

le

Nonee




LZP 1320-20
Revision |
ATTACHMENT A July 26, 1933

LASALLE COUNTY STATION '

Post-Accident Analysis of Boron
Dace:

Absorbance Concentration from

. C “

Measuremenr. / =

ALANE

Sample 1

Sample 2

Ave. boron conc., ppm = Conc. sample #1 + Conc. sample #

2

Sample boron conc., ppm = (Ave. borom conc., ppm) x Dilution Factor (DF)
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RCe e TITLE REVe <EV QATE CISKeTT
P 123C=4 CLASSIFICATICON CF A LIJUIL RELSASE cl 5/82 ol
e 121C=1 HAZARCOUS MATERIAL INCICENTS REPORTING c2 /63 Q1
(P 122C0~] EMERGENCY TELEPHOME NUYBER cl 5,81 gl
P 122C=4 DELETED Cl 7,81 21
CONTAINMENT ATMOSPHERE FOR RACICIDINES
DETERMINATICN
AND PARTICULATES ALTERNATE MEANS
P 13lc-1 NOTIFICATIONS o4 7/83 c2
't 1320-1 AUGMENTATION CF PLANT STAFFING S /83 02
P 133C-1 DELETED c2 7/82 02
'P 1330-2 CELETED c2 7,82 g3
7 133C-3 CELETED c3 7/82 03
‘P 1330-% DELETED ca 7T/82 03
'P 1330-5 PCST=-ACCIDENT NOBLE GAS RELEASE RATE ce 11/4C 03
OETERMINATION
‘P 133C=6 DELETED Ci 7/81 i)
P 1330=-7 DELETED c2 1,82 0e
e 133C-8 SAMOLING LIQUID PROCESS MUNITCKS Ccl 8,82 o
DURING LIQUID MCNITOR HIGH RADRIATIUN
ALARM CCNOITICNS
P 133C-10C QELETED Q1 l/82 03
? 1l33c-1l DILUTION AND TRANSFER OF GAS SAMPLES (o) li/81 Q03
P 1330-20 PCST=-ACCIOENT ANALYSIS CF BARCN co 3761 33
(BACKUP PROCECURE)
P 1330-21 POST-ACCICENT ANALYSIS CF CHLCRIDE (e 6/82 03
P 133C-22 CALIBRATICN OF THE MODEL 1C OIONEX c2 “/82 03
ICN CURCMATOGRAPH
® 133Cc-23 DETERMINATICN OF REACTOR COCLANT PHoe Cca 6/8¢ 3
CONOUCTIVITY AMD OISSCLVED GXYGEN
CONCENTRATICGN AT THE wIGH RADIATICN
SAMPLE SYSTEM
P 133C=2¢ SETERIMINATICN OF RZACTIR CJICLANT ¢2 l/783 3

HYJRCGEN AND CFF=GAS CJWCENTRATIONS aT
THE HIGH RAQIATION SAMOLING SYSTEM
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P
. Tongse long reacne

Je Polyethylane stirring rodse 7e

Ke Medicine dropperses Te

le Filter papers wnatman Noe 32s or 2gQuivalent.
me Glass cr plastic funnzale

Ne Semi=lcgarithmic papers dual cyclee

Oe water pathe set at 55 ¢ 2°cs in an operating
fume NCQOde

2e Reagents:
de 95% Isopropy! alcohole
De curcumin reagente
Ce Boron stock stanaara solutione L1COC ppm DOrone
de Boron stanagara sclutionse Ce5 ppme L0 pDpme

leS ppme and 20 ppine

PRECAUTIONS

le A Ragulatory Guiage le3 or le4 ralease of fission
products implies extremely hign levels cr
radioactivitye P0sé rates may be nigh encugh to
prevent entry into many areas of tne pléent that are
normally hapitables Raa/Cnem Supervisicn shoulc b
contacted prior to entry into any ares wnen such a
release of fission products is suspecteace

2e wear ragiation gosimetry 3as recommended Dy Kad/Chem
Supervisiona

3. Wear protective clothing anu raspiratory protection
as recommenced by Rad/Chem Supervisions

“e Handle the sample containar with 10ng reacn tongse
0cse rates froma S m) sample coulyd range up to oo
R/nre

Se Appropriate survey instrumants snould oe availasvle

for monitoring during thée processing anc analysis
of this sample.
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Larry out all analytical oparations Denind adlequate
shielaing in an operating fume Noode

3e certain any spills ara w~ipea up immeciately and
properly disposed ofe

The same gecmetry evagars*ing aisnes Must De used
for a3ll stanadards ara sanples to assura that
evaporative rates arz zyuivalente.

The temperature of tne dDath must De centreolled so
that all samples dry at the Ssame ratae

The curcumin reagent mus:t Oe stored unger refrigeraticn
after preparation and not De more tnan tnree days
olde

Test*s show that many variaoles can affect the color
development in this procecureée To minimiZe these
effectses the procedure includes processing stangara
poron sclutions along with the samplase

LIMLTATIONS ANO_ACTIONS

le The ailuted reactor water sample snoula ccntain
petween 0e5 ana 2 2pm 00rone

2e The total analysis time for this procedure is about
129 minutes (2 hours)e

e This procedure may also oe used for porcn analysis
urger normal conaitionse If sOe treat tne sample
in accordance witn practicas for routine reactor
water.

BROCEQOURE

le Clean the immediate work areade

2 Insgect the laoware andg clean if necesséry using
approved cleaning technijua3se

Je Clean the Klett=summerson Colerimeter optical

surfacessy the fiiters ang tne ceiise Tre Outsiae
surface of tne calls must be free of Airse
fingerprintses anag scratcnese
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within one hour of aissclution of the Jdried pruguct
(5tep Fede)s pour the "olank® intc the cell anag
measure the absorbances Racord the reading on LRC
Frcm 1088 (Attacnment 4)e.

caylliony

The waste from steps Fel5e=FelTe coONntairs
radionuclides; dispose of this waste in accorgands
wish guidances provided by Rad/Chem Supeérvisione

NOTE

[f dose levels warrants the Klatt=Summerscn snould

pe put in the fume hood pening the snielding w~itn
appropriate precautions taken to prevent contamination
of this instrumente

Empty and rinse the cell witn a small pcrtion of

one of the sampless then pour the sample into tne
cell and measure the aosorbances Racorc tne r=ading
on LRC Form 1C88 (Attachment A)e

MOIE

If a solution appears turoice filter tnroujh & dry
filter paper airactly intc a clean ary celile

Empty ana rinse the cell witn a small pcrtion of
the duplicate sampley tnen pour that sample intg
the cell ana measure tne apsorpancee Recora =ne
reaging on LRC From 1C38 (Attachment Aje.

Empty and rinse the cell with a small pcrticna of

the N5 ppm bDOron stangards then pour tre standgerag
into the cell anad measur2 the absorbance. Record
the reaading on LRC Form 1038 (Attachment A). Repeat
for each of the remaining stangards; leCes le5 ana
24C ppm porcne

Subtract the "pblank” from each of the measurad
samples and stangards apsorbancese Reccra tne
gifference cn LRC From 1388 ,Attacnment A)e

Plot the corraected apsordance for the standarads on
the 'og axis of dual cycle semilogarithmic grapn
paper against concentration (linear axis)e refer to
Attachment 8. Oraw the vest fit straigrt line
through the data pointse
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Revision |
July 26e 1583

=]

20 Determina the ppm poron in each sample frocm tne
calipration curvee Recorc tne value cn LRC Form
1038 (Attachment A)e

2le Calculate the avarage ocron concentraticn for the
auplicate samples in accoragance with LRC Form lCdo
(Attachment A)e

22+ Multiply tne average boron concentration by the
sample gilution factor to getermine the semple Dboron
concentratione Refer to LRC Form 1088 (Attachment
A)e

23. Clean and decontaminate the Klatt=Summerscn (Cclorimeter
and cells 3as necessarye

26« Ensure the sampling containers and ligquid samples
nave been properly disposed of in accorgance with
instructions providea py Rag/Chem Supervisione

25« Survey the work area for radicactive contamination
anda decontaminate 3 NeCessSarys

26« Cl2an the work area and lauvware 3s necessarye

CHECKLISTS

le NONE e

TECANICAL SPECIFICATICON REFCRINCED

le

Nonees




LZP 1330-20
Revision |

ATTACHMENT A July 26, 1933

LASALLE COUNTY STATION !
Post-Accident Analysis of Boron
Date:
Concectration from
™

Absorbauace
1 call

Measuyrement Abs -

LALANK

Sample 1

Sample 2

Ave. borom conc., ppm = Cone. sample #1 + Coac. sample #2
2

Sample borom conmc., ppm = (Ave. boronm comc., ppm) x Dilution Factor (DF)
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8- 12034
P - 121C=1
Li’ 5222'1
P 122C~4
p 131C~-1
I 1320-1
P 133C=1
P 1330-2
‘? 1338-3
2 1330~-4
P 1330-5
e 13206
P 13307
P 133C=8
P 133C~-10
P 133-11
P 1330-2C
P 1330=21
P 133C-22
3 133C=23
P 123 -2¢

CLASSIF (CATION CF A LI ULIL RELZASE
HAZARDOUS MATERIAL INCICENTS REPORTING
EMERGENCY TELEPHOME NUXEER

DELETED

CONTAINMENT ATMCIPHERE FOR RACICIDINES
DETERMINATION

ANDO PARTICULATES ALTERNATE MEANS
NOTIFICATIONS

AUGMENTATIOIN CF PLANT STAFFING

DELETED

QELETED

QELETED

CELETED

PCST=ACCICENT NO3LE GAS RELcZASE RATe
OETERMINATION

DELETED

DELETED

SAMOLING LIQUID PRUOCESS ™MUNITCRS
CURING LIQUID MCNITOR mloH RACLATION
ALARM CCNODITICNS

JQELETED
DILUTION AND TRANSFER OF GAS SAMPLES

POST=ACCICENT ANALYSIS OF BARLA
(BACKUP PROCECURE)

POST-ACCICENT ANALYSIS OF CwLCRIVE

CALIBRATICN OF THE MODEL 1C CIONEX

108 CHROMAT SRAMH

DETERMINATICN COF REACTOR COOLANT PH,
CONDUCTIVITY AND CISSCLVED GXYGEN
CCNCENTRATIGN AT THE HIGH RACIATICH
SAMPLE SYSTEM

CETERMINATICN OF RZACTJIR CJICLANT
HYJROGEN AND CFF=GAS CJOwCENTRATIONS AT
The HIGH RAQIATICN SAMOLING SYSTEM
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Curcumin Spectropnctiometric

REFERENCES

e e - =

Final Repor s L1 ed HyCcrcyene

4
Dissolvea O : o . pHe &ng conduct Ty
Jynder norma 5 { aMSe NUS LOrporati Ne
Jctopery 19¢

LCP 11C=24 "Praparatior

LCP 210-6+ "Operation thne . t=Sumnerscn
Colorimeter™e.

LREREQUISITES
tQuipment:
Ae K rt=Summerson Colorimete
2% e
cell

aguat=2g cylindersy 10

Volumetric flaskse 25 ml

Evaporating disness 12C to
Vycor glass (Corning jlass)

(useg for boron dgatsrmination

1l mleg &« m

Oxforg pipettes witn disposable plastic tipse
|

S mle 15 mle 20 ml ang 5 ml Mchr
]

.
NiNatree W ANUuiIivaAalanT .
J H y

Beakers 250 ml or 4J0 mle
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e Tongse lcng reacnes

) Polyethylene stirring rodss 7.

Ke Medicine aropperse Te

le Filter papers wnatman NOe 3Ce Cr @gQuivalente

me Glass cr plastic funnele

Ne Semi=lcgarithmic papers dual cycles

Oe mater baths set at 55 2 2°Ce in an operating
fume Noode

Reagents:

™~
.

e 95% Isopropyl alcohole
De Curcumin reagente
Ce Boron stock stanadara solutione 'COC ppm DOrone

de Boron stangara solutionse 0«5 ppme 1le0 ppme
1le5 ppme and 20 ppne

PRECAUTIONS

le A Regulatory Guige le3 or le4 ralease of fission
Jgreducts implies extranely nign levels cr
radioactivitye C0se& ratet may De nigh encugn to
Jravent entry into many areas of tne piént that are
normally hapitaplees Rag/Cnem supervisicn snoulc ope
contactea prior to entry into any ar=2a wnen sucn &
release of fission products is suspectece

2o wear radiation gosimetry as recommended Dy Rag/Chnem
Supervisione

3. wear protective clothing and raspirstory protection
as recommenawd Dy RadsChem Supervisione

4 Handle the sample container with long reacnh tongse
Sose rates from a S ml) sample coula renge up to SO

R/Nre

S5e Appropriata survey instruments snould De availavie
for monitoring auring tne Processing &nc analysis
of this sample.
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e Carry out all analytical operations DeNing adequate
shielding in an operating fume NoOOde.

Te 3e certain any spills ar2 ~iped up immeciately and
properly disposeda ofe

Ee The same gecmetry evagporating adisnes must 0e used
for all stanaards ana seaples to assur2 that
svaporative rates ara zqJivalente.

9 The temperatur2 of the dDath must be ccntrolled so
that all samples dry at the same ratae

10 The curcumin reagent must D@ stored unaer refrigeraticn
after preparation and not De more tnan tnhree days
olde

lle Tes*s show that many variaoles can affect the coler
development in this procecurée To minimiZe these
effectsy the procedure includes processing stangara
poron sclutions along w~ith the samplese

LIMITATIONS ANO ACTIONS

le The diluted reactor water sample should cecntain
between 0e5 ana 2 oSpm J0ronNe

2e The total analysis time for this procedure is avout
122 minutes (2 hours)e

3. This proceadure may also pe used for borcn analysis
Jrger normal congitionse If sOe treat tne sample
in accordance witn practices for routine reactor
watérle

PR2OCEDURE

le Clean the immediate wCrx arede

e Inspect the laoware and clean if necassery using
approved cleaning techriijuase

3e Clean the Klett=summerson Coleorimeter copticel

surfacess tna fiitery and =nNe ceiise TNe OULSIQw
surface of tne cells must be free of aQirce
fingerprintss ana scratcnese.
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Pipatte l«C ml of UDIl «ater (blank) ana leC ml or
the DeS5¢ leCe le5 and 2.C ppm DCron stancaras 1ntcC
separate lapelea evaporating disnesSe

Pipetta l.0 ml of the agiluted sample solution intc
two separate evaporating cisnes for uplicate
anal ysese

QA“T [Ud

Carry out all analytical operations oening adeyuate
shielaing in an operating fume NOCde

Pipette 4«0 ml of curcumin reagent into eech
evaporating dishe Swirl tne contents gently To mixe
using leng tongs to nandle thne two ragicactive
samplese

Plice @ach evaporating dish on tne pottcom of tne

250 or 40C ml wiage=form Deakerse using long tonys

to nanale %the ragioactive samplese Floet the Deaxers
in @ water pbatn set at 53 & 27Ce

Evaporata the contents of =2ach evaporating disn to
complete dryness and not2 tne time cof darynass for
2ach samplee.

Remove tne evaporating agishes from the batn at 15
minutes after the contents agpear dry and sllow them
to cool to rocm toMperdturle

Aga approximately 10 ml of 95 percant isoprcoyl
alconol to eacn evaporating disne Use & polyetnyliene
stirring rog to aiag in Jissolution of the reg-colored
reaction proguct and oxalic acide

Using @ medicine arcpgare transfar tne contents of
the evaporating aishes to individual 25 ml volumetric
fFlasks wnich have besn praviously rinsec witn 95
percent alconole

Rinse the evaporating agisnes witn 95 parcent alcohol
angd aadd the contents to tne flaskss Cilute the
rontents of sacn Flask to 25,0 ml using 95 parcant
isopropy! alconole.

Zero thne Klett=-Summerson Colorimeter witn deionicZed
water in accordance witn Refersnce e
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within one hour of agissclution of tha Jdried progucet
(step Fede)s pour the "0lank" intc the cell ana
measure the absorbance. Racord the reacing on L=C
From 1088 (Attacnment i).

CAUTION

The waste from steps FelS5.=Felle contairs
radionucl ides; adispose of this waste in accorgance
with quidaences provioed oy Rag/Chem Supervisione

NQIS

If dose levels warranty tha Klavc-Summerscn shoula

pe put in the fume hood penind the snielaing with
appropriate precautions taken tc prevent contaminaticn
of this instrumente.

Empty and rinsa the céll witn a small pcrtion of

one of the sampless then pour the sample into tne
cell and measure the aosorvances Racora the r=ading
on LRC Form LCH8 (Attachment A)e

MOIE

If a3 solution appears turdDice filter tnroujh & dry
tilter paper airactly intc a clean dry celle

Empty ana rinse the cell witn a small pcrrtion of
the duplicate samples then pour that sample intgo
rthe cell ana measure tne absoroanc?e Recorag tne
reaging an LRC From 1C38 (Attachment A).

Empty and rins2 the cell witn a small pcrtion of

the QeSS ppm boron stangarde then pour tre stangary
into the cell ang measJur2 the abscrbance. Recora
the reading on LRC Form 1C38 (Attachment A). Repeat
for each of the remaining stanuyards; leCs le5 ana
2.C ppm porone

Subtract the "blank" from each of the measurad
samples and stanaards adsorbancese Reccra tne
gifference on LRC From 1383 (Attacnment A)e

Plot the corrected absordance for the standards on
the log axis of dual cycle semilogarithmic graon
paper against concentration (linear axis)e refer <o
attachment B8, Orae the vest fit straigrt line
through the data pointse




Jetermineg the pem DOr
calipration cCcurvee K&

LO38 (Attacnment A).

Calculate the avarage ocron concentra

juplirate samplées in accordance
(Attachment A).

Multiply tne average D«
sample agilution ractc
concentratione Refer
A)e

Clean ang decontaminate the stt=Sumrarscn Cclorimeter

and cells as necessary

Ensure the sampling contasingrs and 1iQuig samples
nhave been properly agisposedad of in accorgance withn
instructions provided by Rad/Chem SupervisiOne

Survey the work 2a for radigcactive contaminacion
IiNnd gecgntaminate NeCesSSarye

C12an the work area and lauware as NecCessarye

C

SCELD S ‘\S.I..;—...’.

“"IFICATICN REF=RENCES
3 s o S i < S Sl b




ATTACHMENT A
LASALLE COUNTY STATION

Post-Accident Analysis of Boron

Absarbance

Measurement Abs

LZP 1330-20
Revision !
July 26, 1983

Dace:

Concentration from
c - ~

LALANK

Sample 1

Sample 2

0.5 Stand

Ave. boron conc., ppm = Conc. sample #1 + Conmc. sample #2

2

Sample boron comc., ppm = (Ave. borom comc., ppm)

x Dilution Factor (DF)
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CLASSIFICATION CF A LIJUIC RELSASE

HAZARDCOUS MATERIAL INCICENTS REPORTING

EMERGENCY TELEPHOME NUHEER

DELETED

CONTAINMENT ATMOSPHERE FOR RACICIDINES

DETERMINATICN
ANO PARTICULATES ALTERNATE ™MEANS

NOTIFICATIONS

AUGMENTATION CF PLANT STAFFING
OELETED

CELETED

DELETED

CELETED

POST=ACCIOENT NO3LE GAS RELEASE RATE
OETERMINATION

DELETED

OELETED

SAMOLING LIQUID PROCESS MUNITCKS
CURING LIQUID MCNITOR HIoH RACIATIUN
ALARM CCNOITICNS

DELETED
DILUTION AND TRANSFER OF GAS SAMPLES

POST-ACCICENT ANALYSIS OF BSARCN
(BACKUP PROCECURE)

POST-ACCICENT ANALYSIS OF ChLCRIDE

HRCMATOCRAMH

CALIBRATICN OF THE MOCEL 1C OIOMEX

A
~
~

DETERMINATICN OF REACTOR COCLANT PHe
CONDUCTIVITY AMD DISSCLVED GXYGEN
CONCENTRATICN AT THE HIGH RAQIATICN
SAMPLE SYSTEM

CETERIMINATICN OF RZACTJIR CJCLANT

MY JRCGEN AND CFF=-GAS CJWCENTRATIONS aTv

THE HIGH RADIATION SAMOLING SYSTEM

Cco

Cci

ce

co

03

Ce

Cce2

(9]
fa

7/83
7/53
7,82
7,82
7,82
1/062

1i/8C

7,81

1/82

8/82

0/82

4/52

5/82

L/83

03

(8]
[

Ce
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POST-ACCICENT ANALYSIS OF 3CRCN
(dackup Procedure)

PURPOSE

The purpose of this procedure is to delineate an alternate
metnod for determining poron following a Regulatury Guige
le3 OF le% release of fission proguctse The metnod
gescribed by this procedure is referencsd toc 35 tne
Curcumin Spectrophctometric Metnode.

REFERENCES

le Final Reporte Anclysas for Lisscliveg Hycroyens
Dissolved Oxygens Borons Cnloriaes pry &8N0 CONduUCTivity
under normal Post-Accident Conditionse NUS Corporations
Qctoberys 1980.

2e LCP 110=2¢ "Praparation of Reagants".

e LCP 210-0¢ "Operation of the Klett-Summerson
Colorimeter™.

PREREQUISITES

le Equipment:
ae Klett=-Summerson Colorimetere
De Filter NOe 5%.
Ce 20 mm X 40 mm celise
Qe Graguat=ad cylinderss L0 or 25 ml ara 5C0 mle
Qe Volumetric flaskss 25 mle 1OC m) ana LCQJC ml.
fe Evaporating disness 13C to 150 ml capacitys

Vycor glass (Corning glass)s or equivalant

(used for bcron aatermination cnly)e

Je Oxford pipettas witnh disposable pléstic tipse
1L mley @« mle S mly 15 mle 20 mly ana 5 ml Mohr
nipattes ar BQU;VA‘ﬁﬂt.

Ne Beakers 250 ml or 4J0 mle wide fCrme
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ie Tongse long reache.

Je Polyethylena stirring rodse 7e

Ke Medicine dropperse Te

le Filter papers wnatman NGe 32e Cr 2quivalente

Me Glass cr plastic funnzle

Ne Semi=lcgarithmic papers dgual cycle.

Oe water paths set at 55 2 2°Ce in an operating
fume NOOde

Reagents:

e 95% Isopropy! alcohale

De Curcumin reagente

Ce Boron stock stanaara soclutione LCOC ppm DOrone

de Boron stangara sclutionse 0«5 ppme Le0 ppme
le5 ppme and 20 ppine

AUTICNS

A Regulatory Guide le3 or le4 ralease of fission
Jroducts implias extrenaely hign levels cr
radioactivitye DoOseé rates may be nigh enougn to
Jravent entry into many areas of the pléent that are
normally hapitablee Rag/Cnem Supervisicn snoulc pe
contactea prior to entry into any ares wnen such a
release of fission products IS suspecteces

wear radiation dgdosimetry as recommended by Rad/Cnem
Supervisione

Wwear protective clothing 3and raspiratory protection
as recommenced Dy Rad/Chem Supervisions

Handle the sample container with long reach tongse
o3& rates from a S m) sample coula range up to 5¢
R/nre

Appropriate survey instruments snould oe availavle
for monitoring auring thée processing &nc analysis
of this samplee.

20
-
i
-

19383
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Sg3

Carry out all analytical operations DeNniING adeqguates
shielding in an operating fume NoCde

3e certain any spills ars ~iped up immeciately andg
properly disposed ofe

The same geometry &vagporating Jishes Must dJe used
for all standards and saenples to assurz that
evaporative rates ar2 =quivalents

The temperature of tne dath must be contrclled so0
that all samples dry at the same ratae

The curcumin reagent must Ce stored undger refrigeraticn
after preparation and not D0e more than tnree days
olde

Tests show that many variaoles can affect the color
development in this procecuree TC minimiZe these
effectse the procedure includes processing standara
poron sclutions along with the samplese

wu-\T LQNC‘ ‘NQ ALTIQN§

le The giluted reactor wazer sample shoula centain
petween De5 and 2 opm 0OronNe.

2e The total analysis time for this procedure is about
122 minutes (2 hours)e

3. This procedure may also oe used for porcn analysis
urger normal conaitionse I[f sos treat wne sample
in accordance witn practicas for routine reactor
walerlre

BROCEOURE

le Clean the immediate wOrk arede

2e Inspect the laoware and clean if necesséry using
approved cleaning technijuase

3e Clean the Klett-summerson Colerimeter opticel

surfacesy the fiiters 3ana =Tne ceiise Tre outsige
surface of the cells must be free of girce
fingerprintss ana scratcnese
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Pipatte l«C ml of OCI watar (blank) ana 1«3 ml of
the OeS5e leCe le5 and 2.C ppm DOron stancarags inte
separate lapeled evaporating disnese

Pipette le0 ml of the ailuted sample solution intc
two suparate evaporating aisnes for guplicats
analysese

CAUTIDY

Carry out all analytical operations pening adeyuate
shielging in an operating fume NOCde

Pipette 4«0 ml of curcumin reagent into eeéch
evaporating dishe Swirl tne contents gently to nixe
using leng tongs to handle the two ragicactive
samplese

Place each evaporating dish on tnhe pottcm of tne

250 or 40C ml wige-form Deakerse using long tonys

to hanale the raagioactive samgles. Floet the peakars
in 3 water batn set at 55 & 27°Ce

Evaporata the contents cf 2ach evaporating disn to
complete dryness ang note the time cf dryness ror
each sample.

Remove the evaporating gisnes from tnhe betn at 15
minutes after the contents appear dry ang allcw ¢
to cool to rocm temparaturee

Nem

Adga approximate’y 1C ml of 95 percant isoprcpy!
alconol to each evaporating disne Use & polyetnylene
stirring rod to aia in Jissolution of tre reg-colorsd
reaction prooguct and oxalic acide

Using a medicine arcpg2re transfer the contents of
the evaporating aishes to individual 25 ml volumetric
flasks which have besn praviously rinsac witn 95
percent alconale

Rinse the evaporating gisnes witn 95 percent alconol
and aad the contents to tne flaskse Cilute tne
rontents of 2ach fFlask tn 25,0 ml uysing 8% parcaent
iscpropy! alcohole

Zero the Klett-Summerson Colorimeter witn deionicad
water in accordance wizh Rzferzance 3.
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withn gne hour of gissolution of the dried proguct
(sten FeBe)s pour the "plank® intc tne cell ana
measure the absorbancee. Racord the reacing on LRC
From 1088 (Attacnment i)

CAUTION

The waste from steps FelS5e=Fel7e contairs
radionuclides; gispose of this waste in accoragarnce
wish guidances proviced Dy Rad/Chem Supervisione

NOIE

If dose levels warranty tna Klatt-Suamerscn shoula

pe put in the fume hood Dening the sniglaing with
appropriate precautions taxken tc prevent contamination
of this instrumente

Empty and rinse the cell witnh a small pcrtion of

one of thne samplese then pour the sample into tne
cell and measure the ausorbancee R2COrd tne r=ading
on LRC Form 1088 (Attachment A)e

NOTE

If a solution appears turbice filter tnroujh & ary
filter paper airectly intc a clean ary calle

Empty and rinse the cell with 3 small pcrtion of
the duplicate samples tnen pour that sample inte
the cell and measure tne abdDsoroanc2e Reccrg thne
reaaging on LRC From 1lC38 (Attachament Aje

Empty ang rinse the cell w~ith a small pcrtion of

the 0«5 ppm boOron stanaards then pour tre standara
into the cell ang measdr2 the absorbancé. Record
the reauing on LRC Form 1C38 (Attachment Aj). Repeat
for each of the remaining stanaards; leCs le5 ana
2.C ppm porone

subtract the "blank" from each of the measurad
samples and stangards absorbancese Reccra tne
difference on LRC From 1088 (Attacnment A)e

Plot the corrected aosordance for the standards on
the log axis of dual cycle semilogaritnmic graon
paper against concentration (linear axis)s refer O
Attachment 8., Oraw the pest fit straigrt line
thrcugh the data pointse
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ATTACHMENT A

LASALLE COUNTY STATION
Post-Accident Analysis of Boron

Absorbance

-

Abs

LZP 1330-20
Revision !
July 26, 1933

Date:

Concentration from
CYJ ~

| RLANK
Sample 1

Sample 2

0.5 Standa
1.0 tandard
1.3 Standa

Ave. boron conc., ppm = Conc. sample #1 + Comc. sample #2

2

Sample boron conc., ppm = (Ave. borom comc., ppm

) x Dilution Factor (DF)
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T/C6/83 LZP INDExX 2a6c
')RCe NOo TITLE REVe REV UATE CISKETT
P L20%=4¢ CLASSIFICATION CF A LIJUIL RELEASE Cl 5/82 1
P 121C~-1 MAZARDOUS MATERIAL INCICENTS RESPORTING c2 3/63 Cl
‘P 122C=-1 EMERGENCY TELEPHOME NUMBER cl S/81 il
P 122C=4 DELETED cl 7/81 o1
CONTAINMENT ATMOSPHERE FOR RACICIOINES
DETERMINATICON
AND PARTICULATES ALTERNATE MEANS
P 13lC-1 NOTIFICATIONS o4 7/33 c2
P 1320-1 AUGMENTATION CF PLANT STAFFING S 7/83 02
P l33c-1 OELETED c2 17/82 02
P 1330-2 CELETED ce2 1/8< g3
? 133Cc-3 QELETED 03 7,82 03
P 1330=4 DELETED c2 T/82 c3
P 1330-5 POST=ACCICENT NO3LE GAS RELZASE RATE co 11/8¢C 03
DETERMINATION
P 133C=6 DELETED Cil 7,81 ¢l
P 1330-7 DELETED c2 7/82 02
P 133C-3 SAMPLING LIQUID PROCESS MUNITCKS Cl 8,82 03
CURING LIQUID MCNITOR HIoH RADIATION
ALARM CCNOITICNS
P 133C-10 DELETED Cl L/8¢c c3
2 133cL-11 OILUTION AND TRANSFER OF GAS SAMPLES ¢o Li/81 03
> 133¢=-2C POST=ACCIOCENT ANALYSIS OF BARCN co 3/81 33
(BACKUP PROCECURE)
> 1330-21 POST-ACCICENT ANALYSIS CF CHLCRIDE Q3 6/82 Q3
¥ 1330-22 CALIBRATICN QOF THE MODEL 1C DIONEX ce 4/82 V)
ICN CHROMATOGRAPH
¥ 133C=23 DETERMINATICN OF REACTOR COCLANT PHe 2 5782 3
CONDUCTIVITY AMD DISSCLVEU GXYGEN
CONCENTRATICN AT THE wIGH RADIATICN
SAMPLE SYSTEM
> 1330 =2« CETERIMINATICN OF RZACTJIR COCLANT c2 1/83 33

NYJRCGEN ANC CFF=GAS CJWCENTRATIONS AT
THE HIGH RADIATION SAMOLIMNG SYSTEM
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POST-ACCICENT ANALYSIS OF 3CRCN
(3ackug Procedure)

A.  PURPOSE

The purpose of this procedurs is to celineate an alternate
metnod for cetermining voron following 3 Regulatoury Guiage
le3 OF le4 relecase of fission proguctse The metnod
described by this procedure is referencsd to as tne
Curcumin Spectropnctomesric Methoade.

Be EEFEREQEF 2
le Final Reporte Analyses for Cissclved Hycrcyane
Dissolved Oxygens Borone Cnlorigas prs @na coONJuUCTivITy
under normal Post-Accident Conditionse ANJUS Corporations
dctobers 1980.
e LCP 110-2y "“Praparation of Reagsnts™.

3. LCP 210-6+ "Operation of tne Klett=Summerson
Colorimeter".

Ce PREREQUISITES
le EQuipment:

de Klett-Summerson Colorimetere.

De Filter NOe 54

Ce 20 mm X 40 mm cellse

Je Graguat=ag cylinderse 10 cr 25 m1 arg 500 ml.

e volumetric flaskse 25 mle 10C ml anag 1CQC ml.

fo Evapcrating disness 13C to 150 =l capacitys
Vycor glass (Corning 4lass)s or equivalant
(usea for boron agetsrmination cnly)e

Je Oxford pipettes with disposable plastic tipse
1 mle @« mle S mle 15 mle 20 mle @na 5 mi Mohr

pinatres ar aquivdlqnt.

Ne Beakers 250 ml or 430 mle wide fcrme



Tongse lorg re.
Paolyethylene
Medicing aroppers
| Filter papers wna
Glass cr plast
Semi=lcgarithmic

wWater pathe Set
fume NCQde

Reagents:
95% Isopro
Curcumin reagent
Boron stock ara solutione

Boron stanagar S iONSe
le5 pPpMe and

A Pogulatory Guli le
Jrecaucts impliass € 3 ni
ragdioactivitye ) 3 S Mmay De
Jraeavent entry 1n eads of the
normally hapitap! A nem Superv

contactedg pricr t 3 iNnto any ar

ea

release of fission dJUCts IS suspect

wear ragiation gagsimetr : recommean

SUPErvisione

wear protective clothi
as recommenced by Rad/

Handle the samgls cont

- - £ v ~- c - )
FPUWED 1ty v Q , Tl

Appropriate survey |
fOr monitoring aurin

f this sampléee

de
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LiP=133C~cC
Revision 1

July 26+ 19383

3
-

Carry out all analytical operaticons DeNiIiNG adeguate
shielding in an operating fume NuCde

3e certain any spills ara ~iped up immeciately and
properly disposed ofe

The same geometry evapdfating aisnes must 0e used
for all stanaards ana ssnples to assur2 that
svaporative rates arz? cydivelente

The temperature of the dath must be contrclled so
that all samples dry at the same ratae

The curcumin resgent must 0e stOored under refrigeraticn
after preparation and not De mMore tnan tnree days
olde

Tests show that many variables can affect the color
developmant in this procecuree To mMinimiZe tnhese
effectsy the procedgure includes processing stangara
poron sclutions 3along with the samples.

L;N[TAT;0N§ AND ACTIONS

le The giluted reactor watcer sample snoula centain
petween D05 and 2 opm O0rONe

le The total analysis time for this procedure is atout
122 minutes (2 hours)e

3. This procedure may also De used for porcn analysis
unger normal congitionse If soe treat tne sample
in accoraance witn practicas for routine reactor
waltele

BROCEQURE

le Clean the immediate wCrxk arede

e Inspect the laoware and clean if necasséry using
approved cleaning technijuas.

3. Clean the Klett-summerson Coleorimeter opticel

surfacess the fFiltery angd TnNe ceiise 1TMNe QUTSids
surface of the cells must be free of dirzse
fingerprintss ana scratcnese
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Ravision |1
July 26¢ |
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G953

Pipette loC ml of D01 w~atar (blank) ang 1«8 @) of
the DeS5¢ leCs le5 and 2.C ppm DCron stancards intc
separate lapalea evapcrating aisnesSe

Pipette l.0 m)l of the ailuted sample solution intc
two separate evaporating aish.s for auplicate
anal ysese

CAUTICY

Carry out all analytical operations pehing ageyuate
shielaing in an operating fume NOCde

Pivette 4«0 ml of curcumin reagent into eech
evaporating dishe Swirl tne contents gently to nixe
using lecng tongs to handle the twe ragicactive
samplese

Place each evaporating Jdish on tne pottcm of tne

250 or 40C ml wige-form Deakerss using long tongys

to hanale the radioactive samplese Float the Deakers
in a water patn set at 55 g 27Ce

Evaporate the contents of 2ach evaporating disn to
complete dryness and note the tine of aryness ror
each sample.

Remove tne evaporating aisnes from tne tath at 15
minutes after the contents appear dry ana allce them
to co0ol to rocm temparatire

Ada approximately 10 m1 of 95 percant isoprcpyl
alcohol to eacn evaporating gisne Use & polyetnylene
stirring rog to aig in Jissolution of cre reg-colorea
reaction proguct and oxalic acide.

Using a medicine arcpgEare transfer the contents of
the evaporating dishes to individual 25 ml volumetric
flasks wnich have peszn praviously rinsac witn 95
percent alconole

Rinse the evaporating cisnes witn 95 parcent alconal
ang agd the contents to tne flaskse Ciluts the
contents of 2ach Flagw to 25,0 ml using 95 parcant
isopropyl alcehole.

lero thne Klett=-Summerson Colorimeter witn dJeionizZed
water in accordance wisn Referance e
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20« Determine the ppm poron in each sample from tne
calipration curvee Regcorgd the value cn LRC Form
LOB8 (Attachnment A)e.

2le Calculate the avarage ocron concentraticn for tne
auplicate samples in accoraance with LAC Form iCdo
(Attachment A).

22« Multiply the average boron concentration by tne
sample ailuytion factor to getermine the sample boron
concentratione Refer to LRC Form 1088 (Attachment
A)e

23e Clean and decontaminate the Klatt=-Summerscn (clorimeter
and cells 3s necessarys

264« Ensure the sampling containers and liJuia samples
have been properly adisposed of in accorcance witn
instructions providea by Rad/Chem Supervisions

25. Survey the work area for radigcactive contaminacion
and gecgntaminate 3s Nnecessarye

25« Clean the work area and lauware 3s necessarye

CHECKLISTS

le

NOoNeE «

TECHNICAL SPECIFICATION REFERINCES

Le

Hone e




LZP 1330-20

Revision |
ATTACHMENT A July 26, 1933
LASALLE COUNTY STATION :
Post-Accident Analysis of 3oron
Date: __________

Absorbance Concentration from
21' I :ll : Abs =R 1 al 4

LALANK

Sample 1

Sample 2

0.5 Stand

Ave. borom conc., ppm = Conc. sample #1 + Conc. sample #2

2

Sample boron conc., ppm = (Ave. borom comc., ppm) x Dilutiom Factor (DF)
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1,C8/83 LZP INDExX 2aue

RiCe NOo TITLE REVe REV UATE LISKETT
P 1202-6 CLASSIFICATION CF A LIQUIL SELEASE i 5/82 al
o 121C-1 MAZARDOUS MATERIAL [NCICENTS REPORTING  C2 3/83 ol
P 1220-1 EMERGENCY TELEPHOME NU4BER cl 5/81 Sl
?  122C0-4 DELETED 1 7,81 al
CONTAINMENT ATMOSPHERE FOR RACLICIDINES
DETERMINATICN
ANO PARTICULATES ALTERWATE MEANS
P l3ilc=-l NOTIFICATIONS oY% 7/33 c2
P 1320-1 AUGMENTATION CF PLANT STAFFING s n/83 02
P 133Cc-1 DELETED c2 | 7782 02
Po1330=2 CELETED c2 7/82 c3
P 133C-3 DELETED c3 1,82 03
¥ 1330-6 DELETED c2 1,82 c3
P 1330-% POST-ACCIODENT NO3LE GAS RELEASE RATE co 11/9C 03
OFTERMINATION
> 13i0-6 DELETED ci 7/81 U3
> 1330-7 QELETED c2 7/82 02
> 1330-8 SAMOLING LIQUID PROCESS MUNITCKS cl 8,82 23

DURING LIQUID MCNITOR HMIGH RACIATION
ALARM CCNOITICNS

¥ 1330-10 DELETED Cl l/8<c C3

> 133C-11 UILUTION AND TRANSFER OF GAS SAMPLES cs li/81 a3

) 1330-2C POST=-ACCIDENT ANALYSIS OF BARCN co 3/81 Q3
(BACKUP PROCECURE)

» 1330=21 POST-ACCICENT ANALYSIS OF ChLORIDE el o/82 Q3

v L330~22 CALIBRATICN OF THE MODEL 10 CIONEX c2 «/82 vk

ION SHROMATOLRANH
1530-23 DETERMINATICN COF REACTOR CLOCLANT PHe g2 5/82 03
CONDUCTIVITY ANMD DISSCLVED GAYGEN
CONCENTRATICN AT THE HIGH RACIATICN
SAMPLE SYSTEM

133C=2» CETERAMINATICN OF RZACTIR COCLANT €2 L7833 33
HYJRCGEN ANDC CFF=GAS CJWCENTRATIONS AT
TH: HIGH RAQIATICN SAMOLING SYSTEM
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POST=ACCIPENT ANALYSLS OF 30RCN
{dackup Precedure)

LIP=133G=2C
mevisiaon 1

July 259

1

1943

The purpose <f this procedure is to gelineate an alternate

metnod for determiniang soren following a Regulatury Guigde
le3 O0f le% relcase of fission proguctse

The netnod

gescribed by this procegure is refarencsd to as the
Curcumin Spectropnctomesric Methode.

REEERENCES

le Final Peports Analyses for Dissolved kycrogyens
Dissolviad Uxygens Borcns Cnlorides prds &na conductivity
under normal Post=Accident Canditionse NJS Corporations
Octonaére 1980

le LCP 110=2y “Preparation of Reagents”.

3. LCP 210-6¢ "Operation of tne Klett=Sumaerson
Cclorimeter”.

BREIEQUISITES

le Eguipment:

de

Oe

Ce

Pe

Klett~Summerson Colorimatere
Filter NQe 5%

20 mm X 40 mm celise

Graguat=egd cylinderss 10 or 25 ml ang 500 mle

volumetric flaskse 25 mly 10C ml ana L1000 mle

Evaporating disness 12C to 150 ml capacityos
Vycor glass (Corning glass)s or equivalant

(usea for boron astermination cnly)e

Oxfcrs pipettes witn gisposable plastic tipse

1 mi9 @ mle S mly 15 mly 20 mle ana S5
nipattes or SQU:Vq‘ent-

Beakers 250 ml or 429 mle wiae fcrme

mi

Mohr
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LZP=1330-20
Ravision |

<
. Tongse long reacne

Je Polyethylene stirring rodse Te

Ke Medicine aropperss Te

le Filter papers wnatman Noe 32y or aguivalentes
Mme Glass cr plastic funnale

Ne Semi=lcgarithmic papers Qual cycle.

Qe water paths set at 35 ¢ 2°C. in an gperating
fume NQOde

e Reagents:
e 95% Isopropy! algonole
Do Curcumin reaygyente
Ce Boron stock stanagarag solutione L1COC ppm DOrone
de Boron stangara solutionss Ca5 ppme 1«0 ppme

le5 ppme and 240 ppine

PQ§§AQT[QN§

Le A RPaegulatory Guida le2 or lLe4 release of fission
greducts implies extrenaly hign levels cr
radicactivitye 0Qose ratas may be nijh enougn to
pravent ensry into many areas of tne plént that are
normally hapitables Raa/Cnem supervisicn snoulc oe
contacted pricr to entry into any ar<a winen such &
release of fission products is Susps

Qe Near radiation gosimetry 3s recommende. oy Rad/Chem
Supervisions

3. Wear protective clothing 3ny raspiratory protection
as recommenced by Rad/Chem Supervisiones

4 Hanale the sample containar with long reach tongse
8ose rates from & S m) sa~ple could renge up to 5S¢
R/Nre

Se Appropriate survey instruments snould oe availavle

for monitoring auring tna processing anc analysis
of this sampléee.
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wiP=133C~2C

csvisicon L
July 2% 1943

3

be Carry out all analytical operations oeNning auequate
shielding in an operating fume NOOde

Te 3e certain any spills ara w~iped up immegiately anu
properly disposed ofe

Be The same geometry evagaorating aisnes must De used
for all standards ana senples to assure trat
2vaporative rates ara eJuivaelente

Ge The temperature of the dDath must be ccntraolled so
that all samples dry at tne same ratae

10« The curcumin reagent must D@ stored unager refrigeration
after preparation and not pe more than tnree days
olde

lle Tests show that many variables can affect the color
development in this procecurse To minimiZe these
effectsy the procedure includes processing stanuarad
poron sclutions along witn the samplese

LIMITATIONS ANC ACTIONS

le The giluted reactor water sample shoula contain
petween 05 and 2 Dpm O0Orone

2s The total analysis time for this procedure i5 avout
122 minutes (2 hours)e

3. This procedure may also oe used for borcn analysis
urger normal congitionse If sOe treat thne samplis
in accorgance witn practicas for routine reactor
watere.

£20CEOURE

le Clean the immediate wCrk arede

e Inspect the laoware and clean if necasséary usin_
approved cleaning technijuase

3e Clean the Klett=summerson Colerimeter opticel

surfacess the filters anyg =Tne ceiise Tre OuUutsige
surface of the cells must be free of dirty
fingerprintss ana scratcnese

e —— e~ — —
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13.

LiP=1530=4C
Ravision <
July 2o 1983

.

Pipette 140 m) of DDl watar (plank) and led m) or
the OeSe leCe le5 and 2.C ppm DGron stanaards inte
separate lapelea evaporating gisnese.

Pipette 1.0 ml of the giluted sample solution intc
two separate evaporsting aisnhes for aguplicats
anal ysese

CAUTIOY

Carry out all analytical operations oening adeyuate
shielaing in an operating fume hocde

Pipette 440 ml of curcumin reagent into eech
evaporating dishe Swirl tne contents gently to aixe
using leng tongs to handle The two ragicactive
samplese.

Place each evaporating dish on the pottom of tne

250 or 40C ml wige=form Deakerss using long tongys

to hanale the radioactive samplese Floet the Daaxkers
in & water patn set at 55 & 27Ce

Evaporata the contents of =zach evaporating disn to
complete dryness and not2 the time ¢f aryneass for
each sample.

Remove tne evaporating aisnes from the batn at 15
minutes after the contents appear Jry ana allcw tnem
to cool to rocm temperatirae

Aqa approximately 10 m) of 95 percant isogrcoy!
alcohol to eacn evaporating aisne Use & polyewnylene
stirring rod to aig in Jissolution of tre rea-colorsy
reaction proguct and oxalic 3Cide

Using a medicine arcpgars transfar thne contents of
the evapcrating aishes to indiviagual 25 ml volumetric
fFlasks wnich have been praviously rinsac witn 95
percent alconole

Rinse the evaporating aisnes witn 95 percent alconol
and add the contents to tne flaskse Cil %e the
cantants of each flask £o 25.C m) using &' parcent
isopropy! alconhole

lero tne Klett-Summerson Ccolorimetar witn deionized
water in accordgdance witn Refarsnce e
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b

within one hour of aissolution of the dried product
(step Fede)s pour the "Dlank" intc tne cell anag
measure the absorbance. Raccrd the reacing on LRC
From 1088 (Attachment A).

CAULION

The waste from steps FelS5e=Felle coONtainrs
radionuclides; aispose of this waste in accorgance
with guidances providea oy Rad/Chem Supérvisions

NQIE

If dose levels warrants tha Klatt-Summerscn shoulg

pe put in the fume hood pehinc the snielaing witn
appropriate precautions ta<en tc prevent contamination
of this instrumente.

Empty and rinsa the cell witn a small pcrtion of

one of the sampléss then pour the sample intdo tne
cell and measure the aosorbancees R&scoOrag tne r=ading
on |LRC Form lCBEB (Attachment A)e

NOT

If a solution appears turoice filter tnrougyh & ary
tfilter paper airactly intc a3 clean dary cells

Empty and rinse the cell with a small pcrtion of
the duplicate sampley then pour that sample intg
the cell ang measure tne apsornvancee. Recorag tne
resging on LRC From 1C38 (Attachnent A).

Empty and rinse the cell witn a small pcrticn of

the Ne5 ppm DOron stanaards then pour tre stangara
into the cell ang measur2 the absorpance. Record
the reading on LRC Form 1C438 (Attachment Aje. Repeat
for each of the remaining standarads; leCe¢ le5 ana
24C ppm porone

Subtract the "plank™ from each of the measurad
samples and stanaards apsorbancese Reccra tne
gifference on LRC From 1088 (Attacnment A)e.

Plot thae corrected aobsordance for the standsarads on
the log axis of aual cycle semilogarithmic graph
paper against concentration (linear axisS)o refer to
ttachment 8. Oraw the ovest fit straigrt line
through the gata pointse
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Revision |
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-

Determine the ppm poron in each sample from the
calipration curvee Recorg the value cn LRC Form
L1088 (Attachment A)e

Calculate the average ocron concentraticn for the
aquplicate samplas in accordance with LRC Form [Cdo
(Attachment A).

Multiply tne average pOron concentration by the
sample gilution factor to geterming the sample Soron
concentraticne Refer to LRC Form 1088 (Attachment
4)e

Clean ang decontaminate the Klett-Summarscn (clorimeter
ang cells as necessarye

Ensure the sampling containers and 1iQuia samples
nave been properly aisposed of in accorcance witn
instructions providec by Rad/zChem Supervisiones

Survey the work are2a for radicactive contaminacion
and dgecentaminate 3s necessarye

Cl12an the work area and laoware as nNecessarye

CHECKLISTS

le

NCNE o

JECoNICAL SPECIFICATICN REFCRINGED

Le

NGnee«




LZP 1330-20

Revision |
ATTACHMENT A July 26, 1833
LASALLE COUNTY STATION
Post-Accident Analysis of 3oron
Date:

Absorbance Concentration from

Hlll!l‘lﬂlﬂ: Ab =R 1 Ca + "~
LBLANE,
Sample 1
Sample 2 !
0.5 ppa Standard
1.0 rd
E.3 St
2.0 opm Standazd
Ave. boron conc., ppm = Conc. sample #1 + Conc. sample #2

2

Sample boron conc., ppm = (Ave. borom comc., ppm) x Dilution Factor (DF)
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T/C6/83 LZP

131C~=}
1320-1
133C-1
133C=-2
133C-3
1330~-4

1330-5

1330-7

133C~-8

133C=13
153C~11

1330=2C

1330-21

1338-22

133C=-22

1330 =2%

CLASSIFICATION CF A LIJUIC RELEASE
HAZARDOUS MATERIAL INCICENTS RzPORTING
EMERGENCY TELEPHOME NUMYBER

DELETED

CONTAINMENT ATMOSPHERE FOR RACIQIGCINES
DETERMINATICN

AND PARTICULATES ALTERMATE MEANS
NOTIFICATIONS

AUGMENTATION CF PLANT STAFFING

OELETED

CELETED

OELETED

DELETED

POST=ACCICENT NO3LE GAS RELEASE RATE
CETERMINATION

DELETED

DELETED

SAMOLING LIQUID PROCESS MUNITCRS
CURING LIQUID MCNITOR HIGH RADIATIUN
ALARM CCNDITICNS

DELETED
OILUTION AND TRANSFER OF GAS SAMPLES

PCST=-ACCIOENT ANALYSIS OF BARCN
(BACKUP PROCECURE)

POST-ACCICENT ANALYSIS OF CHLORIDE

CALIBRATICN OF THE MODEL 10 OIONEX

ICM CHROMATCORANM

ODETERMINATICN OF REACTOR COCLANT PHe
CCNOUCTIVITY AMD DISSOLVED OXYGEN
CONCENTRATICN AT THE HIGH RADIATICN
SAMPLE SYSTEM

CETERMINATICN OF RZACTJIR CJICLANT
AYJURCGEN ANC CFF=GAS CJOWCENTRATIONS aT
THEs HIGH RADIATICON SAMOLING SYSTEM

Cl 5/8¢ gl
2 3/5%3 0l
Ci 5/81 Ci
L 7/81 01
o4 7/33 c2
CS /83 02
c2 7/82 02
c2 7/8¢ ¢33
C3 7,82 03
o 7/82 c3
Co i11/8C 03
Ci 7/81 g3
c2 7/82 02
Cl 8/82 g3
Cl 1/82 e3
cC 1i/81 Q3
(¥s) 3/81 23
c3 0/82 03
Cce2 4/82 u3d
c2 5/862 g3
ce i/83 33
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The purpose of this procedurs is to gelineate an alternate

metnod for getermining ooreon following 3 Regulatoury Guige

LZP=1330-20
revision 1

Ju]v 209
1

POST-ACCICENT ANALYSIS OF 3CRCN
(8ackug Procedure)

1,3 or le% release of fission proaductse The method
gescribed by this procedure is referenced to as tnse
Curcumin Spectropnctomesric MethogGe

REEERENCES
le Final Reports Analysaes for Cissolvea kycroyens

e

£

Le

1903

Dissolved Oxygens Borone Cnloriass pre &Na conductivity
under normal Post-accident Conditionse NUS Corporations
dctoperes 1980.

LCP 110=2y "Preparation of Reagants"e.

LCP 210-64 "Operation of the Klett=-Sumnersaon
Colorimeter™e.

PREREGUISITES

cQuipment:

de
O«
Ce
Ce
Qe

fe

Ne

Klett-Summerson Colorimetere

Filter NOe 54e

20 mm X 40 mm cellse

Graguat2a cylingerse LC or 25 ml arg 500 mle.
volumetric flaskssy 25 mly 10C ml1 ana LOQC ml.
Evapcrating disness 10C to 150 ml capacitys
Vycor glass (Corning 4lass)es Or equivalant
(usea for boron agatermination cnly)e

Oxford pipettes witn disposable pléestic tipse
1 mle @« mle S mly 15 wly 20 mly &na 5 mi ™ohr

pipatrtes or 2quivalenrt.

Beakers 250 ml or 4J0 mle wide forme
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LIP=-1330~-
Revisiagn
Jule 26,

A
ie Tongse long reacne.

Je Polyethylene stirring roase Te

ke Medicine dropperse Te

le Filter papery wWnNatman Noe 30 &r @qQuivalient.
Mme Glass cr plastic funnule.

Ne Semi=lcgarithmic papers dual cyclee.

Oe Water pathe set at 35 ¢ 2°Cs in an operating
fume ngode.

le Reagents:
ae 95% Isopropy! alconale
Ce Curcumin reagyente
Ce Boron stock stanaara solutione 1COC ppm DOrone
de Boron stanagara sclutionssy Ce5 ppme leO ppine

le5 ppme and 2.C pune

BRECAUTIONS

le A Ragulatory Guide le3 or le4 release of fission
greducts implias extranely hign levels cr
ragdiocactivitye Dose rates may be nigh encugh to
Jravent entry iNto many areas of tne piént that are
normally hapitablee Raa/Cnem Suvervisicn snoulc pe
contacted prior to entry into any area wnenN sucnh a
release of fission products IS suspectace.

2e sear ragiation dosimetry as recommended by xe&d/Cnem
Supervisione

3. dear protective clothing 3ng raspiratory protection
as recommenced Dy Rad/Lhem Supervisiones

“e Handle tne sample containar with long reach tongse
%058 rates from a S =) sample Could rangs up o 54
R/Nre

S5e Appropriate survey instrumants snould oe availavle

for monitoring auring tné Processing anc analysis
of this samplées
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Carry out all analytical operations DeNiING adeduate
shielding in an operating fumeé NOCde.

3e certain any spilis ar2 «ipea up immegiately snu
properly disposed ofe

The same gecmetry e\apdrating disnes must 0¢ used
for all standards ana sasnples to assure that
evaporative rates ar2 eyuivaelente

The temperature of the dath must be centralled so
that all samples dry at the same ratae

The curcumin resgent mus:t De stored unager refrigerat
after preparation and no%t De more tnan tnree days
olde

Tests show that meny variables can affect the color
development in this procecuree To MinimiZe tnhese
effectss the procedure includes pProcessing stangara
poron sclutions along with the samplese

LIMITATIONS ANO_ACTIONS

le The agiluted reactor water sample should ccntain
petween Oe5 3ana 2 ppm OCrone

2e The total analysis time for this procedure is aLout
122 minutes (2 NOours)e

3. This procegure may also oe used for borcn analysis
yrager normal conagitionse If sOe treat tne sample
in accordance witn practicas for routine reactor
walterls

PR2OCEOQURE

le Clean the immediate wOrk arede

2e Inspect the lapware and clean if necesséry using
approved cleaning technijuase

e Clean the Klett-summerson Colerimeter opticel

suUrfaCusy the fiitery angd tne ceiise TrPe Outsiqe
surface of tne cells must pe free of aircy
fingerprintsy ana scratcnese.
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LIP=133G=2C
Ravision 1
July 2o+ 1983
o

Pipatte l«C ml of CODI watar (Blank) and leo nl or
the DeSe leCe le5 and 2.C ppm DCron stanaardas intc
separate lapelea evaporating aishese

Pipette l.C m! of the agiluted sample solutiun intc
two separate evaporating aishes for guplicate
analysese.

AUT IO

Carry out all analytical operations oening adeyuate
shielaing in an operating fume NOoCde

Pipette 440 ml of curcumin reagent into =&ch
evaporating dishe Swirl tne contents gently to aixe
using leng tongs to handle the two ragicsctive
samplese.

Plsce each evaporating Jdish on the pottcm of tne

250 or 40C ml wiage-form Deakerss using long teonys

to nanale the radiocactive samgles. Floet the Deakers
in a water patn set at 55 ¢ 27Ce.

Evaporatzs the contents of 2ach evapgorating disn to
complete dryness and not2 the time ¢f dryness for
each samplee.

Remove tne evaporating agisnes from the Bath at 15
minutes after the contents appear Jdry ang allce them
to coo! to rocm temparatire

Aga approximately 10 ml of 95 percant isoprcpyl
alzohol tc eacn evaporating cisne Use & polyetnylene
stirring rod to aig in Jissolution of tre reg-colorsuy
reaction proguct and oxalic acide

Using @ medicine arcpgare transfar the contents of
the evaperating gishes to indiviagual 25 ml volurmetric
flasks wnich have besn praviously rinsec witn 95
percent alccnole.

Rinse the evaporating cisnes witn 95 percent alconol
and aad the contents to tne flasxkse Cilute the
contents of 23cn flaswe to 28,0 ml using 95 percant
isopropy! alcohole.

Zero the Klett=-Summerson Colorimeter witn deicnized
water in accorganc: wi=h RAsfersnce 3.
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LIP=1330=20
Kevision 4
July Zoe 1903
b

within one hour of gissolution of the Jdried proguct
(step FeBe)s pour the "olank" intc the cell ana
measure the absorbancee. Racord the reaging on LRC
From 10B8 (Attacnment A)e

Caulioy

The waste from steps Fel3e=Fel7e contairs
radionucl ides; dispose of this waste in accoragance
wish guidances proviaea oy Rag/Chem Supervisiones

NOIS

[f gose levels warrants the Klatt=-Summerscn shoulg

pe put in the fume hood beninc the snielaing «itn
appropriate pracautions taken te prevent contam .ation
of this instruments.

Empty and rinsa the cell witn a small pcrtion of

one of the sampleses then pour the sample into tne
cell and measure theé 3050rbances R&ECOra thne reading
on LRC Form 1C88 (Attachment A)e

NOTE

If a3 solution appears turpics filter tnrouyn & ary
filter paper airactly intc a clean dary celle

Empty and rinse the cell with 3 small pcrtion of
the duplicate samples then pour that sample inte
the cell ana measure tne apsorbanc?e Recora tne
reaaing on LRC From 1C38 (Attachment A)e.

Empty and rins2 the cell w~ith a small pcrtion of

the Ne5 ppm bCron stanagards then pgour tre standarg
into the cell ang measdJre the absorpanceés Record
the reading on LRC Form 1C43d8 (Attachment A)e. Repeat
for each of the remaining standaras; leCs le5 ana
24.C ppm porone

Subtract the *"plank® from each of the measurad
samples and stangaras absorbancese Reccra tne
gifference on LRC From 1388 (Attacnment A)e

Plot the corrected absordance for the standards on
the log axis of aual cycle semilogarithmic grapn
paper against concentriaticn (linear axis)sy refrfer %O
attachment 8, Oraw the pest fit straigrt line
through the aata Jointse
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rRevisicn |
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-

Determine the ppm poron in €ach sample from the
calipration curves Recora the value cn LRC Form
LC38 (Attachment A).

Calculate the avarage ocron concentraticn for the
guplicate samples in accordance witn LRC Form 1Caa
(Attacnment A).

wultiply the average boron concentration by tne
sample gilution factor to getermine the sample boron
concentraticne Refer to LRC Form 1C38 (Attachment
A)e

Clean and decontaminate the Klett=Summzarscn Cclorimeter
ana c2lls as necessaryes

Ensure the sampling containars and liquia samples
have been properly aisposed of in accorcance with
instructions provigea by Rag/Chem Supervisione

Survey the work area for radiocactive contamination
and decontaminate 3s necessaryes

Cl12an the work area and lauware as nacessaryes
5T

NCNE

TECHNICAL SPECIFICATION REF=RZNCES

le

NonNeé e




ATTACHMENT A

LASALLE COUNTY STATION
Post-Accident Analysis of Boron

LZP 1330-20
Revision |
July 26, 1983

J
/

Date:

Absorbance Concentration from

Mezsyrement A =

4 4

Sample 1

Sample 2

Ave. borcm conc., ppm = Conc. sample #1 + Conc. sample #2

2

Sample boron conc., ppm = (Ave. borom comc., ppm) x Dilution Factor (DF)
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T/08/85%

131C~-1
1320~1
133C~1
1330=2
133C-3
1330=4

1330-5

133C~-6

1330-7

133C-8

133C~11

1330=2C

1330=21

1338-22

133C=-23

CLASSIFICATION CF a LIJUIL RELEASE
HAZARDOUS MATERIAL INCICENTS REPCRTING
EMERGENCY TELEPHOME MNUMBER

DELETED

CONTAINMENT ATMCSPHERE FOR RACICIOINES
DETERMINATICN

ANDO PARTICULATES ALTERNATE MEANS
NOTIFICATIONS

AUGMENTATION CF PLANT STAFFING

DELETED

CELETED

CELETED

OELETED

PCST=ACCICENT WNC3LE GAS RELEASE RATE
QETERMINATION

OELETED

DELETED

SAMOLING LIQUID PROCESS MCONITCRS
QURING LIQUIO “CNITOR mIohl RACIATION
ALARM CCNODITICNS

DELETED
OILUTION AND TRANSFER OF GAS SAMPLES

PCST=ACCICENT AM-LYSIS CF BARCN
(BACKUP PROCECU~ )

POST-ACCICENT ANALYSIS CF CHLGORIDE
CALIBRATICN OF THE MODEL 10 OCIONEX
ION CHARCMATOGRAPH R
DETERMINATICN OF REACTOR COCLANT PHe
CONDUCTIVITY AMD DISSCLVED GXYGEN
CONCENTRATICN AT THE HIGH RACIATICN |

SAMPLE SYSTEM

CETERMINATICN OF RZACTJIR CODLANT
HYJURCGEN AND CFF=GAS CJOWCENTRATIONS AT
THE HIGH RADIATICN SAMOLING SYSTEM

Q3

c2

P

REV OATE LiSKe

95/82
3/63
S/81

7/81

7/33
7/83
7/82
1/8<
7,82
1/82

Li/%C

7/81

7/82

8/82

l/8<c
ii/81

3/81

o/82

4/82

5/8¢

L/83

<
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puruose of this procedgurs
d for getermining 00r«
le% release of fiss
iascribed Dy this procedur
Curcumin Spectrophc
RE

=NCES
SEa

= =

Final Reports Analyses s§ss0lved mycrcyense

Dissolvea Oxygens dOrol idee prey &NC CONJUCTiIVITYy
Jynder normal Pcecst=Acciger onditionse NJUS Corporatione

Jctopery 198Ce

LCQ F "pr;:udrjtl ( 2 ;'-;‘n:)"o

LCP 210-6s% "COperation of lect=Sumnersan
Colorimeter™e.

EQuipmentct:
Je Klett=-Summerson Colorimet
Filter NOe
mm X 40

Graguat2ag cyl i

Volumetric flaskse . ana

AVVVL

Evaporating adisneses 10C ¢t 15 nl cagacit

Vycor glass (Corning 4l1ass r equivalan
(used for boron gatsrminagt: Nly)e

Oxford pipettes with disposable plastic DS

1 mle @« mle S mle 15 mle 20 mle @ana 5 ml Mohr

’||L"—-§f’£. S r —Qo).v-‘ﬂr\".

Baakers 250 ml or 430 mle wide
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Revision
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ie Tongse long reacne.

Je Polyethylene stirring rodss 7e

Ke Medicine dropperss Te

le Filter papers wnatman Noe 30s Cr @quivaiente

Me Glass cr plastic funnale

Ne Semi=lcgarithmic paipersy dual cycle.

Oe watar bathe set at 35 * z°c. in an operating
fume NCode

Reagents:

de 95% Isopropy! alconaole

Ce Curcumin reagente

Ce Boron stock stanaara sclutione LlCOC ppm DoOrone

1e Boron stanagara solutionse 05 ppme le0 pDMe
leS ppme and 2.0 ppmne

AUT [ONS

A Regulatory Guide 1«2 or le4 release of fission
Jroducts implises extrenely hign levels cr
radioactivitye Do.< rat<s may be Nigjh encugn to
Jravent &antry into man, areas of the pléent that are
normally hapitablee Raa/Cnem sSupervisicn snoulc e
contacted prior to entry into any area wnen such o
release of fission proJucts IS suspectace

Aear raciation dosimetry as recommended by kad/Cnem
Supervisions

Wwear protective clothing anu raspiratory protection
as recommenged by Rad/Chem Supervisiones

Hanadle the sample containar with long feacn tongse
03¢ ratas from o S m) sample Could range up tu 50
R/Nr e

Appropriate survey instrumants snould ne availavle
for monitoring auring thé pProcessing anc analysis
of trhis samplées
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8¢ certain an
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The same geometry
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2vaporative rates

The temperature
that all samples

The curcumin reagen. must
after preparation and no
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Tests show that many variaoles
Jjevelopmant in this procecurece
effectsy the procedure include

poron sclutions along with the

NS AND ACTIONS

The diluted reactor wate
Detween De5 and 2 ppm DOTF

The total analysis

l ninutes (2 hours

procegure may

r normal conagit
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3CcorgancCe withn

Clean the immediate

Inspgect the laoware
3pproved cleaning

Clean the Klett=summerson
surfacess the fiiters 3any
surface of the C
fingerprintse an
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Revision 4
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2

within one hour of qgissclution of the Jdried producet
(step Fede)s pour the "plank™ intc tne cell ana
measure the absorbancee Racorag the reading on LRC
From 1088 (Attachment 4).

Caulioy

The waste from steps FelSe=Fel7e cONtainrs
radionucl ides; dispose of this waste in accoragance
with guidances provicged oy Raa/Chem Supervisions

NOIS

[f dose levels warrants the Klatt-Summerscn shoulag

pe put in the fume hocd Dening the snielaing with
appropriate pre2cautions taken to prevent contaminatiocn
of this instrumente.

Empty and rinsa the cell witn a small pcrtion of

one of the samplese then pour the sample into tne
cell ang measure the aosorbance. ReCOrc the reading
on LRC Form 1C88 (Attachment A)e

85

If a solution appears turnicge Filter tnrouyh & ary
filter papar airactly intc a clean ary celle

Empty and rinse the cell witn a small pcrtion of
the duplicate sampleés then pour that sample intg
tha cell ana measure tne a0sorpances Recora tne
reaging on LRC From 1C38 (Attachment Aje.

Empoty and rins2 the cell w~itn a small pcrticn of

the Ce5 ppm beron stanaards then pour tre standard
into the cell ana measura2 the absorpancé. Recorg
the reading on LRC Form 1C388 (Attachment A)e Repeat
for each of the remaining standaras;: leCe leo5 ana
24C ppm porone

Subtract the "plank" from each of the measurad
samples and stangards absorbancess Reccra tne
difference on LRC From 1088 (Attacnment A)e

Plot the corrected aosordance for tne standaras on
the log axis of gual cycle semilogarithmic gragh
paper against concentration (linear axis)s refer O
ttachment 8, OCOraw the pest fit straigrt line
thrcugh the gata pointse




Ge

He

LIP~-1330=<CC
Revision 1
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o

20« Determina the ppm poreon in each sample from the
calipration curvee Recorgd tne value cn LRC Form
1088 (Attachmaent A)e.

2le Calculate the avarage ocron concentraticn for the
quplicate samples in accordance with LRC Form lCds
(Attachment A)e

22« Multiply tne average boron concentration by the
sample gilution factor to getermine the sample boron
concentraticne Refer to LRC Form 1038 (Attachment
A)e

23« Clean angd decontaminate the Klatt-Summarscn (clorimeter
ang cells as necessarye

24« £nsure the sampling containers and 1iquida samples
nave been properly acisposed of in accorgance witn
instructions provided by Rad/Chem Supervisione

25+ Survey the work arz2a for radicactive contaminacion
ana gecegntaminate 3s necessarye

26« Cl2an the work ares and lavware as Necessaryes

CHECKLISTS

le NCNE e

TECanicay SPECIFICATICN REESRINCGES

le

NonNee
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LAasSAllLE QUUNIT S

Post-Accident Analys
Jate:

Absorbance Concentration from
Tihe

-

Measurement Absorbance-3lank Calibracdion Curve
-1t

Sample 1

Sample 2

0.5 ppm Standard

1.0

L¢3 Standard

B.0 opm Standard

Ave. boron conc., ppm = Conc. sample

Sample boron conc., ppm = (Ave. borom conec., ppm) x Dilutiom Factor
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