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ACHEM-NUCLEAR SYSTEMS, INC.

O croecywcmorw casms soutnca :wa 9:10

WM DOChEr CONTROL
~

CENTER

'85 001 -9 P4 :35 October 8, 1985

_ [~ ~ ~ ~~
WI,1 fRcad hic pit,; p, .;. ..

Dcdei I;a ~[ ~~~
---- . _ _

Mr. Leroy S. Person p p,q ~ ~ '~~''
Nuclear Regulatory Commission LPOR

~~-7915 Eastern Avenue Dist ibution:_,
Silver Springs, Maryland 20910 _ffdtg [ - - - - - - - -

Dear Mr. Person: [EIuin to p#{T2F33)
-

- - - _ _ _

Per your telephone conversation with Jim Stachr, I am enclosin
completed Leach Test Results for Resin A and 66% PWR Waste
Forms for both deienized water and sea water.

If you have further questions, please don't hesitate to
let me know.

Sincerely,

f
' "

,

E. H. Neilsen
Senior Development Engineer

EHN/ma

Enclosures

_

gn-19

M03)256 0450 * Teen 21f,'34 7
- _ .__ ,. _ _ - . . __ ~ , - - . ~ -



'
.

o .
.

*
* ..

, ' *
' '

. . .
,. - .

. ..'.. ,

- .

Page f or j
LEACH TEST RESULTS

LEACH TES. IDENTFICATION NLp6ER kist A [b #')
LA80RATORY WEAE LISTS PERFORMED CNS! Sw# SC
AnALTsi R/ew/A , J. Ga&
DATE RESULTS REPORTED ' 43I-// - PS
Part A. Description of Leach Specimen

Specimen Id. Number 8 0sJ"' I O #4*+'*/*d
Portion of Waste Incorporated in Mixture 4.3 Welsht 1

y Volume 1

(Based on inittal volumes)
Type of Weste. Chemical and Radioisotopic Composition, and Specific Activt of the Waste

'Mht! bei E os|h B ac<f l'M A -5) {fetWe h / to* W W1
6a/k./e . M/F%f &# 90.4 x t's 'CS -8 7 . .5/02C St.~86~

'
zi-d .3/fS w C e'o -4 0 ,

u 4/c)Type and Composition of the Solidification Agent (4M #50 W5 v

_ /.50 s Rv-//s -/ [or-*./ 7bAk E ' '

4 'Osmz mor:ehrv 'M ?r?-S*
Preparation of specimen AeWes Slurry' M ip tv)'9 M e 6 *X S& NO' '

E

/sM. Sad:~. * M4k m 5/AJ AI,'rfr2Vek >d< kbbs f M s'o
s 4 4 A w a r d . ' ~> 4 rr. sin d w< r>,: 4 m a A / C z So * G *~</

nh s/. Dr/f- !/c~ ..=1 [ *rrA5' # >>4 W w t//., Me Ak. Fiv~~4fe s'o
shape and Dfaension of specimen 157 ,-4 / M n y # S W . C.vrpr N o " e v *- (8) 3 N f-

Sphere, diameter, d (cm) =

Cylinder, diameter, d (cm) __

=

length. 1 (cal =

Para 11elepiped length.1 (cm) = _

width, w (ca) = ,

height, h (ca) = __

Ottier Shape Truncated cone
Dimensions Top diaeter = 1.5 cm bottom diameter = 6.0 ca. height = 7.0 cm

Initial Weigtit of Spectacer. W (g) =

Vohame of Specimen * V (cs ) 2 51=

Surface area of Specimen. 5* (caE) = 220

' '
Storage Conditions Stored in a sealed plastic cup during cure and cooling period.

*-After cooline saele was removed and tausediately placed in the teaching vessel.r

*

. Appearance A(o freo /'/Gs/ P''-s 0 6&e. .i*./. //D c ruckJrT Or
-

Jole soreJ;n w'M e4&. /
- .

,

d #/#'W DDescription of Leachant heiN5?dV M jO'i 4 NS/6s// /

Leach Interval Electrical conductivity volume, vt ,,

, (n) (imano/ca) (all
1 Qreidu /lsm /0 099 .2.2&D .

''

2 kDe //n /ADtv nJoo
''

3 /nk y%s. , /17p00 12209 -

/f20A) JAOOM**', /d po?
#44#< A34

'

h,, 31cv5
~~

fM,
6 [htpe,Jat. h4 -, /N t# 22- op

'// %Jcs -r 4 . E ? > > 2-D o1 4

$ Y IO YMlhO!9 ) 2-CDfi 1

Calculated from dimensions of specimen.
.,

.*

-. .
,

|
. .
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LEACM TEST RESULT 5

LEACH TEST IDENTIFICATION NUMBER Awa4 (5 % /~3
'

LA80RATORY WHERE TEST 5 PERFORMED feJhr )L u c# .SC .
ANALYST R / e-4 4 4 f), G.,-4 A
IMTE RESULTS REPORTED 4 /3-Is6~
Part 8. Description of Leach Test Procedure

Specimen Preparation * (Same as Part A)
--

__

Of agree of Leach Asparatus:

Cd I

_J L1 L__

1 ,

I
i

Y,-

f ,

16.0 7.0 9.4
E-60-* f |

if i 75 l u

E :7.5 d
= 20.| - -*

'- Leachete Saapling Procedure Sample was ressowed from the teaching vessel and famediately
placed in another leach vessel. The sasple was not rinsed between periods. The '

,,

leachate is stirred and a known solume withdrawn using an autoemtic pipette with
disposab?e tips. The leachate sample is then 5,ipetted into a numbered borostitcate
vial. DI water is then added to bring the total volume to 15 ml.

! .
- .

.. . . ,

Analytical Techniques:

, Comating Instrument identification and Calibration A Harshaw 3 x 3 Nal(TI) detector type - l
remeer 125W12-W serf al number as 328 calibrated using a NBS traceable standard of

''
Cs-137. Co-60, and Sn-113..

j

. Constituent eg Analytical Procedure. Standard Deviation of Method EGAG Ortec Model
,

1100 aulti-channel analyzeri

.

Constituent ag, Analytical Procedure. Standard Deviation of Method Same as aj. ,

~ |
-

- 1
__

Constitwent ag, Analytical Procedure. Standard Deviation of Method Saee as ag.

__

-

p I I

_

w v

. * s ..ma s m=* 4. Sept a, p
_ _ - _ _ - _



- . _ . - . - _ _- _. _
. . . . . - --. . .- _ _ _ .

LEACHTESTRESU(TS :

LEACH TEST IDENTIFICATION NUMBER k64 #

LA80'tATORY 1AIERE TESTS PERFORED CMSL
ANALYST 'P. BIN , 7. GM5ew
DATE RESULTS REPORTED

i
Part C. Experimental Data' '

'

cometituent Analysed,
/

Free Standtag Water in 14sch Specimen Containers - Yes V No
i If Yes, Velues (al) = ; Radioactivity (pC1 F ; and I of A

; SpecleanEtaseSegorelattiationofLeaching: 00 not include salth Athults in 'the table below.
Volume (at) - N4 ; Radioactivity (pC1D ; and I of A0*

; g lattial Amount in, Specimen. A, (pci) [af ter 30-s rinee) = .O

' ' *
As Corrected Ee

i rval Temp. Tina a Dad y ,* (AC)n " IA"I '"* I'* * *

'Ag n * *y (n) (*C) In ' out (mL) (*) (*) (,,) ( ,) (,*) (* ) (r o ) o7

g 3 p.1 % N ;taso 7200 '72eo La po' o 33118 0 14 .0052. ~7 37., p o 'I ,o652.;

y.( : av.2. *!jl 44d,, m ec ltHM 345 NOT 3.w y no+ o 3.453:o* o,29 .ts 3.D y 'O' . o 88 7
9,3 3 A2.S b 75 328' 3;'3*T 9 '6, sof 3 1.y Io* o W46'' n.I .0055 '7,60 8 to'' .o l'13

t 4 22.2. *f.% T.R neo 19ve1 ialylof 7.2e p RI' O 7' A'5 f( Oill 0055 3.93 F /O-8 o20'1
1

9 K, g2 g egg uo gmio .7.60 y,o LW yao~' o LWisod 0 .0'1 ,0013 J.56x/O', .6230
! k" . 2rfr *2t IT 22eo s.v.vaf >* 9 0* $ % g* o SWi+ oA .cois /.538 ro j .o2n

g , 22.o ?.?, 18% n eo 2.9rd 54tes' I''to 1'** O IA * *'' O' O $ DO A

9'. '0W /o(g'.0
' 4 '*

W e 22.2, 71*, 4'.Y 22eo 95be' /.518/06 54 fo'3 o 5:5480'' nat .0100 / 0'A8
i

, gin ji,y M 21eo 29:M ~3.9/,os i.uyRy1 o M2vis'1 15| .o'41 2 0I xto 08El

to 21 4 8J8]' g.'g nao 3.G vd -7 k M 552v.r6 o 5&y 6-5 0.-12. #13'2- 6 M F /Di ,l d5

! *oetermined at end of rinse opar.cion. ~'

a bosse, hour, and ala.co.
I

f )( I.O// *At the end of the leaching interval. '
w

**cescontr. tion, shev . nits.
1 ***sa = corrected concentration x Vg,x factor to convert( The value of to same unite se Ao.

leech apparatus at the end of the leaching interval.% asst include any radioactivity rinsed f rom the specimen and the{ ,

-

.

.

.
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r LEACHTESTRESU(TS
,

LEACH TEST IDENTIFICAI!0N NUMBER
'O M # #'

LA80RATORY idHERE TESTS PERFORMED CNSI-
ANALY$T ~P. bIGM . 7 bN58^
DATE RESULTS REPORTED '}- -

1I Part C. Expertaental Data'

-/
'

Constituent Analysed,

/
Free Standing Water in Leach Specimen Container:- Yes t' ' No

If Yes Vclusse (al) = ; Radioactivity (pC1 F ; and I of A

' Specimes Rinee Bejore Initiation of treching: Do not htclude sdith 4t.Au4f4 in 'the table below.
.Volume (al) = N4 ; Radioactivity (pCiT : ; and I of A0*

g Initial Amount in, specimen, A, (uci) tatter 30-e einee) - N.Y

*

As Corrected T.ai erval Temp. TimemLlDatI y ,a (at), t-E(at), Analysed Blank Conc.
.

(,m a,M, la W r.( '' ,****" *)
]' ag

ffg (a) ec) is out (c) (e) (e) (") (") (a) )

(,.S , n.s W j enzoo 7200 1**o 5.yvto o 5'ilstoA I.30 0312- 'Vll >10 ' <D3***
*4 ~

g45 t ML "% "L% n *D 13f10 2 45 *''' 1 '1 Y'*A * 1'''I ' '' l'5B *3* A' # 9 *'* * * *
' T3 m.g M *fl5 2280 SMwd 916 F #0T F.s6 ytoT 0 ff.f6 y to 'I l.-19 .o443 ~7 73 7 /o- ' ,//56g,9

7,o 4 2.t.?., *fM 7.T 1280 1911 # 1.'71110F 7. k yfo-3 0 1,3g yto'5 |, @. ,04e( 450 F /0~7 ,/57 ~7
7'A 5 22.2 g egg ,;32,o q,mio' 260y(0 '/33Y/0i# 0 el-3311o'Y MS y 45 J.62 / /D-7 .IM3

| $ s 2t.~1 *},'E ?? 2200 1.EN JAl140' 3.55 ftoW 0 3 5 Y'* O.*1% 'Ol % 2 *] Y '* *I W
,9 1 21.0 ?.T. 2B' 210e ZW 5 '4 140 ' 7AF'W O 1'A Y'* IM 'O4'3 ^ SI Y '* ~ ' **3W
9 e P..L *l?x*r 4'Y 22eo 95%' I511/0' '''I*Y'*' # d'4* I'* ' S'2'I ''**A '' % ' '*~ * 3' ''

~

, pi.1 i'.'i Ir'T 21ec 29ZFNP 3.93/s o' S26yi.-3 o 52(,ytr> //,M, A 66 /.ty y to-7 65 0
to ;ti.1 V.'! 8.'g 22eo 3.65 W 7.56F/O'' S ~787'o o ,2.W peo') t,,J r., .1585 <./,o no'Y ,2013

4

-

eDetsrained at end of rinae operation.
Date, hour, and ainute.M ~~

*At the end of the leaching liiterval.'
s ** Concentration, show urite.

***a
The value of an * corrected concentration a Vg, x factor to convert to ease unite se A '

luck apparatus c.t the end of the leaching interval.ma. . include any radioactivity tinsed f rom the specimen and the
n O

i .
,

! .

!

,

-

- - - - - - - - - - - _ - - - _ . - - - - _ _ . _ _ _ _ - - - -
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LEACH TEST RESULTS

LEACH TEST IDENTIFICATION NtMIER hn 4 @bO)
LABORATORY WERE IISIS PERFORMED CNSI Ba-e# SC.
ANALYST N/csohM , d. Meh
DATE RESULTS REPORTED ' 4-/l - fr5
Part A. Description of Leach Specimen

Specimen Id. Number E@ A (DE NM
Portion of Waste Incorporated in Mixture A.3 Weight I

~72 Volume 1

(Based on initial volumes)
Type of Waste Chemical and Radioistopic Composition, and Specific Activt of the Waste

'2d N tl bad EC$h Eacd /*Mi4~5) D'wWeN wW M'M
%//tde . M/M a4WL, S'O.'li Ci TS -/.57 3/.O a C Sr.~W

'
id ,3/!S w C fo --60 .

Type and Composition of the Solidification Agent #p #60S*5 wA4/c)
_

/,% 9 h ef/I.-nf (Gr** $ Kjj,3t- [ ' '

-A 'ca.sz %r:ehav '/As4 ?r?-5'
9 /1P P '' Y u S !'X | W N OV-

Preparation of Specimen __ S'n S$ufrY M
/e5||1 $d|w s, r/d as4 La%/f'scVek A ,% > f & 4
s4 4 mo<n'd. ' ~4 rr.stu+< m:/M m adak/ c.2So *<G o~d
n h sl. % rf f /a~ *,J f'7MS t,M Mv4/ w /N, fle s 'Ok. Trv~ 'Sfe fD

Shape and Dimension of Specimen /50 s- t f a/u oft # 5W. C.are /n No" Ova-(o 3 N f.4

Sphere, diameter, d (ca) =

Cylin'Jer, diameter, d (ca) =

length, 1 (cm) -

Parallelepiped, length,1 (ca) = __

width, w (cm) =
-

height, h (cm) = ---

Other Shape Truncated cone
Dimensions Top diameter = 7.5 cm. bottom diaeter = 6.0 cm, height = 7.0 cm

Initial 4deight of Specimen. W (g) =

3
2 51Volume of Specimen *, V (cm ) =

2Surface area of Specimen, S* (cm ) = 220
, Storage Conditions Stored in a sealed plastic cup during cure and cooling period.

. _After cooling sample was removed and inmediately placed in the teaching vessel.

free i/4visi M M 0 6 5 e s.ie l. .2/D c ruClu* f O r*
,

Appearante }{o f a

_ Jg/cesord:n W'M e6&- /

Description of Leachant -

Leach Interval Electrical Conductivity Volume Vt

~
(nI (unho/ca) (al)

1 /pss }/~am 2.0 .22 OD
'

2 l o<r. J4mLC azcv
^'

3 Lon //,4 - E 0 2 :r.oo

|
- d L As #< -2.0 2200 '

5 /e /4 ,. e. o '2200!
~

6 > <. a //~ z. o 22cco|

! 1 / css //* t.c 2200
,

f 9,10 de% & E* 22.00\

Calculated from dimensions of specimen. .*

!

*

. W

_ , .. ._ - - _ -- . - _ _ , . . _ - .
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LEACH TEST RESULTS |

LEACH TEST IDDITFICATION kupeER b!" M (8f IM !

LA80RATORY InfRE TESTS PERFORMED 2Wh2- /b en # _.SC.
ANALYST R /e.44 4 8. (edN
DATE RESULTS REPORTED Y-/3 -f6
Part 8. Description of Leach Test Procedure

S ecimen Preparation * (Same as Part A)P

;

Diagree of Leach Apparatus:

n i i j
{ _] LJ L

.__.

i
n i%_T '

16.0 7.0 9.4
M D->

U /.5
'~

J u<

E i7.5 d
20.1 -*

' 5 teactate Sagling Procedure Sample was removed from the leaching vessel and immediately
placed la another leect vessel. The saaple was not rinsed between periods. The

,

leachste is stieved and a known volume withdrawn using an autaastic pipette with

,

disposable tips. The leachate sample is then pipetted into a numbered borosilicate
,

vial. DI water is then added to bring the total volume to 15 el.
,

,' .
.

.

Analytical Techniques:
. ..

Caunting Instruerat identification and Calibration A Marshaw 3 x 3 Wal(T1) detector type
numeer 125W12-W4 serial ne 83 328 calibrated using a N85 traceable standard of ..

'

Cs-13 7. Co-60, a nd Sn-113.
,

..

Constituent aj. Analytical Procedure. Standard Deviation of Method EGAG Ortec Model
,

1100 malti-channel analyzer

.

Constituent a2 Analytical Precebs.. Standard Deviation of Method Same as ag. i

:- ,

Constitment ag. Analytical Procedere Standard Deviation of Method Same as a g .

-

.,

*e=

w

.......4. .. , a.
_ _ _ _ . _ , _ , _ , - - -
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| LEACHTESTRESU(TS

e oMM
,LEACH TEST IDENTIFICATION NUfSER

,

l.A80RATORY WHERE TESTS PERFORE D C.N,bb

ANAt.YST 'P. Mad , 7. M5en

DATE RESUt.TS REPORTED h-/ -8I
J Part C. Experimental Data'

' '
Cometituent Analysed, /* **

*
7 tee Standing Water in Leach Specimen Conteiners- Yes Nu,

If Yes, Volume (al) = ; Radioactivity (pC1 F ; and I of A, = ,

SpecimesRiaseBeforeInitiationofLeaching: 90 not bietude WLdt ac4utta in Tits table 6elow.,

Volume (al) = N4 ; Kadioactivity (pC1D' ; and I of A0"

g lattial Amount in, Specimen, A, (pC1) [atter 30-e rinee) = J/. O

f Leach As Corrected T.a
* *

r1 A nee} y,,e (at), t=r(at), Analysed stenk Cone. . *** .,/A, [a /A,][1/(at) ,] p . !!interval Temp.

4/K (a) (*C) In out (.L) (e) (e) (**) (aa) (aa) (, ) (Irction/s). A.
\ jr.1 33 2- 0 $N Jtano rzeo 1xeo /.77y so** (,77F/6' ,09 ,0624 St.03 y/o *7 .co291 o

bs 2+2. T.% 'V.% n eo Int & 245 861 I 7I sto* o I7/Y to* .nS .co.29 /.7o vto*' .o05Sfp8

$l 3 J24 M, l'M 22so SavM g.6,sof (,.styro-o o 4.myfo3 ~,35 ,e ff3 f.97gio-7 . u ff

f544 5 ,39 ,gffg j,73 yfo-7 ggf,( 4 22 2. *f_% 7.T ,%L89 191VM 1.'7t y loF 6 54to-3 o

| [g.o s 22.L ?*A *E.'8 22eo %%n0' 2 601<o' S.% yto* o 5%rM5 ,31 .o/Co /.!t voo-7 M
i 5".I * 211 *1.'t 20* 2280 s.swcP 24890' 4 663 to' o n o y<o ,2 </ .ce n 9.ovrto-8 .ovss3 -

| 9.L 7 3LO Y.7, 28 22eo 7.M 54ysoF .?-777 to# o J.77F /od ,/4 .0052. .202. y< o -' _asfo i

f,5 s 224, *Ma*r T.Y 220e 813he' A$1 F/06 yfu /oS o <f fg y, 4 ,2(, ,3ogy qg,ygyf.-7 ,ay49
) i.2 s 21 1 S'*I l'Y 2100 24344 ~3.S3/e # 2 ri vio'' o 3dyre # . (,6 ,ot4V Si.o 2 Via-f ,o785'

to ikt 'SI J.'l 12sp MW -75r /0'' #D 0 NO; --
-

e
! soet.r t d .t end .f rinse op.tation.
! /- p1 boete, hour, d minute.>

~

: *At the end of the leachint, interval.
**Co c..tr. tion, shev ite.,

***a. = corrected concentration x V, a factor to convert to eene unite se Ao. .; tThe value of a
leech apparatue et the end of the leaching interval. met include any radioactivity rinsed f rom the specimen and the

n
;

'

I.

. .

~

*
,

! .
,_ _ _ _ _ _ _ .

_ _ _ _ _ _ _ _ _____________________
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%,- LEAC!l.IEST REillLTS . g,-
-

LEACil TEST IDENTIFICATION NUMBER /c [o d ,fo l>> L/J. _R O ) _^ 8 " M' 't
t

LADORATORY MIERE TESTS PERFORMED / , A / 7 T.

ANALYST 9 MI" *
;

DATE RESULTS REPORTED YN
Part C. Experimental Data

Constituent Analyzed. .b 7b

Free Standing Water in t.esch Specimen Container: _ Yes jtio
If Yes, Volume (al) - ; Radioactivity (pC1) * ; and I of A =

Do not inchtde salti AtAutt4 in 'the table below.SpecimenRinseBeforeInitiationof1. caching: t
Volume (al) = s4: Radiose.tivity (pCI D ; and I of A0'

Initial Amount in,5pecisten, A, (pC1) (after 30-s rinee) - '8|.02

+
'

r-[b
An Corrected

1.each (,m a h, la lMat) lTime ahd Dete' yt (at)n t-Mat), Analynit plank Conc. n*
) ( rection/s).n

n ointesval Temp.

g (n) (* C) In Out (m1,) (s) (s) (**) (**) (**) o

los t 0 12 !0 -f ~S ~ ~Y
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