CHEM-NUCLEAR SYSTEMS, INC.

October 8, 1985
\‘..-’ ‘\’ COid Filke tiivy / )

Mr. Leroy S. Person

Nuclear Regulatory Commission :
7915 Eastern Avenue Lisipl
Silver Springs, Maryland 20910 L5/ 4/

finn
YO0

Al iy

Dear Mr. Person:

ba A 4 ‘
VAR i, B4S-5)) oy

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

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

Sincerely,

S Dobr——

E. H. Neilsen
Senior Development Engineer

EHN/ma

Enclosures



LEACH TEST RESULTS
LEACH TES: IENTIFICATION Np@ER  esin A € Sasrmles)
LABORATORY WHERE TESTS PFRFORMED CNS!  Ba-pa@ 5C
NALYST ) Lowoled | J. Curlsor
DATE RESULTS REPORTED e
Part A. Descriptfon of Leach Specimen
Specimen 1d. Nusber  /Xeos’ A Geanie)

Portion of Waste Incorporated fa Mixture P Weight %

ZAaA
(Based on initfal volumes)

and Radlofsotopic Composition, and Specific Activi of the Maste
‘ﬂ - [} )

{0 €0,

Type of Waste, Chemical

’

Type and Composition of‘ the Soltdification Agent P50 Grims _godtc)
/, oo (Crond Z il
s itfonry 73S
¢ " : ‘g Loentn 19R-3
Preparation of Specimen  Koo'n Slurry o> o s
.'ﬂ l‘“ .ﬁ ")

prv— % e C 250ML) Coned

Shape and Dimension of Specimen 250~ P «y?

Sphere, diameter, d (cwm)

Cylinder, diameter, d (cm)

length, 1 (ca)
Parailelepiped, length, 1 (cm)
width, « (cm)
height, & (cm)

Other Shape Truncated cone

Dimensions Top diaseter = 7.5 cm, bottom diameter = 6.0 cm, height = 7.0 ¢cm
Inftial Weight of Specimen, W (g) =
Volume of Specimen *, ¥ (c-") - 251

Surface area of Specimen, S* (caf) = _ 220
Storage Conditions Stored in a sealed plastic cup during cure and coolin riod.

After coolin le was recoved and {mmediatel laced in the leaching vessel.

Appearance rew 18 s ol ued. AIp cuckieq O
1prads o s of cornvel. ¥ d

Description of Leachant (s,/n#es:cd Stunmten ga ANSl6il g R PP By

Leach Interval Electrical Conductivity Volume, ¥

(n) { umno/cm) (ml)
| Gregte -~ HHem 20000 2260
2 p 200 2200
3 ;a‘t.kﬁ /Y 2200
4 J o0 22OV
S 1 :{Zm 20,202 22012
6 N - /gea) 2200
7 20 L LD 2200

L AL v Ao 2 200

* Calculated from dimensions of specimen.
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LEACH TEST RESULTS
LEACH TEST I0ENTIFICATION NOMGER AR5 o ( Se,cmse-)
LABORATORY WHERE TESTS PERFORMED WL Barngo® SC
ANALYST 27 Bo vl _ Carb o~
DATE RESULTS REPORTED <./3-55

Part B. Description of Leach Test Procedure

Spectmen Preparation *_ (Same as Pert A)

Ofagram of Leach Apparatus:

|

16.0 70 24
O-»f |
Rl =7 —J’L
fe— 25—
201~ -

Leachate Sampling Procedure Sample was removed from the leaching vessel and fmmediately
placed in another leach vessel. The sample was not rinsed between perfods. The

Jechate 13 stirred and & known wolume withdrawn using an automtic pipette with
disposadle tips. The leachate le {s then pipetted into a nusbered borosilicate
vial. DI water 1s then added to bring the total volume to 15 ml.

Analytical Techniques:

Counting Instrument ldentificatiom and Calfbration A Harshaw 3 x 3 Wal(T1) detector type
rumber 125W12-w4 serfel number ¥ 128 calibrated using a NBS traceable standard of
Cs-137, Co-60, and Sn-113.

Constituent o), Anaiytical Procedere, Standard Deviation of Method EGAG Ortec Model
7100 multi-chamnel analyzer

Comtituent a,, Analytical Procedwe, Standard Deviation of Method Same as a).

Constituent a¢, Analytical Procedure, Standard Deviatfon of Method Same as 4.

o Snmiumel Sn Deod &, »

e i——



LEACH TEST IDENTIFICAYION NUMBER
LABOPATORY WHERE TESTS PERFORMED

ANALYST

DATE RESULTS REPORTED

P Rowland

LEACH TEST RESULTS
Zesn A (Sec.uow'ef)

CNSL

> :I Corliﬂ'\

Part C. Experimental Data
Constituent Analyzed, 51'55
Fres Standing Water in Leach Specimen Container: Yes _i/No
If Yes, Voluse (ml) = ; Radiocactivity (uCi) = i and X of A =
Specimen Rinse Before Initiation of Leaching: Do not include with results in the table below.
Volume (ml) = N4 ; Radioactivity (uCi) = ; and X of Ag =
i Initial Asount in Specimen, Ao (uCi) [after 30-s rinse] = 3'00
Leach ; As Corrected ' fa
1 : s & | (ac)_ | t=I(Ac) | Analyzed | Blank Conc. L o /A, |l /A )(1/(8) ) |p « —2
T i e e e PO el ol e Sl s (o) | €% 0 | 77 | (Iracesonis). " Ao
T . " 4 .
g | o a2 | 90H [0 [ 2200 (7200 | 7200 [323w0°| o | 3334007 | Ok |03z | 7.22. ¥0'7 |,0852
v |2 Jag2|® 5 r‘”‘i Rl 43 wo¥ | 365 yi0° | o 34550 | o065 | 3.6 o7 |, onT |
8 |3 |28 |2 2200 |573wY| gibp 0¥ [ 330y 0% o0 | 33p/e Qg-:l% 0055 of ¥ |.0(73
G.( - 22.2 | %} "R | 2200 (81| 17y 10°| 7208 B o 7-1'Ho‘f ©.11 0035 | 393 /0°% |op207
5.3 s (222 | tes | 22w |g81w0] 26040° | 13 ¥1Q7| o Y ¥i0~ 10 .07 23 | 256¢ /p-% |.0230
c, s 12l i | 2 1 2200 |3 9| 2o’ | 5 Reb®| o | 5% :o;f .ot |03 | /53¢0-F | 02¢¥3 |
X - 3
X 7 o [*M& ..g 2200 | SBwe® | IMo¥w®| o Mo¥w™ | 0,08 | 0025 | 973xs0 O 26}
g4 |_o 1222 2% |3% | 2200 [95Tw’] /.50 £10° T 5izyie>| 3l | o100 | 7 09g /o;s__m_
%4 9 211 |5- 2 | 2200 |29 5340 [y 01| o 2% ‘°; 151 | o4y 20 xr0 ° 10855 |
9,0 10 &l'; o 1-‘ 200 363 75‘,"0‘ 5'51} (6 ¢ 5'&?‘5. 012 0232 élﬁ ¥ /D~r dDj?
e SDetermined at end of rinse oporation.

JJ;mI{_ L/ﬁ' ;9.0

te, hour, end minute.

**Concentration, show units.

**%a, = corrected concentration x VL x
The value of “p ®must include any rad
lesch spparastus at the end of the

*At the end of the leaching interval,

factor to convert to same units as Ay,
loactivity rinsed from the specimen and the
leaching interval.



LEACH TEST IDENTIFICATION NUMBER
LABORATORY WHERE TESTS PERFORMED

P Rowland

ANALYST

LEACH TEST RESULTS

Lesn A [&awdeob

CNSL

|y I Corlso~

DATE RESULTS REPORTED

Part C.

Constituent Analyzed,

9-13- 85

Experimental Data

Cs -

137

Free Standing Water in Leach Specimen Container: . 4
If Yes, Vcluwe (al) = ; Radioactivity (uCi) = i and T of A=

Specimen Rinse Before Initiation of Leaching: Do mot include with results in the table below.

Volume (ml) =

NA

Yes

; Radioactivity (uCi) = ; and I of Ag =

N4
v No

{ Initial Amount in Specimen, Ao (uC1) [after 30-s rinse) = ﬁIO:{
Leach As Corrected Ta
. [Tine .” llii “ (ac) t=I(At) Anslyzed Blank Conc. a e a /A la_/A_J11/C80) ) |p « —2
prd o Ho o e P i e el (+0) (® ) | " | (hratesonss) ® %o
6% | M o _'hﬂ 2200 | 7200 | 7200 sive!| o | 5% m:: .30 |.0%22 | 447 No*‘ D322
S| 2 2{ ¥ ¥ 1 2200 | 11 o T R T 158 lo3al | 229 xco L7/
2'? 2 - g 2200 |S23wn| by 0¥ | .06 0™ o Gy gV 199 |o443 | 773007 | 1i5% |
70 | & |22.2 2am |§81ye%| | yi0%) 7. 3x0) 0 738y | |42 |eoMel | %S0 F o' | 537
7.% —‘—-&Ll-jﬁ.—' -,-33 2290 |¢37w00] 2.60 40° | 4.33 ¥/0 o |43%¢n 7 Q5 |0235 | 262 ¥¢,0°7 | .1793
73 L& 20T G g {2200 g 8wl Jip0” 135540 | o (355 pe V| 0qp | 0153 | 207 oo L0983
? " - I ov o |7 58% ¢ [} 7.58 yeo 1 $3 L6 ¥ 2359
‘n? }.*t“_ p&— =5 T’_ .—& 3
65 o (2|05 135 | 2200 957w 1,50 x10® | 20 o v 20y | 521 [ 30N | /364 so” 3702
T |2 1215 2 | 2200 1293001 3.53400°] 526 o3| © 2% ¥03| (9% 2966 | /15 x /o7 | .6565
e Lae 11 %7 19X 1 22001383 w 736x10F | 2Bye0>| 0 [27F¢00 t | 155 | 47 xo¥ | 3083 |
— 00.:.:-::4 .:“0-:‘00 Tinse operation.
., r, .
aoel'“f AW - é‘q *At the end of th:ult:lehlng {faterval,
"mul’ltl“. show urite.
#4%s, = corrected concentration x V f v o N i
The value of &y mu. include :nyl't:dl:::::v::yc::n::; :ro:.thc o;::l:n‘ou.\‘ the

lacch spparastus at t

he end of the leachl

ng interval.



LEACH TEST RESULTS

LEACH TEST IDENTIF ICATION NWBER___ Fésin A

(DLW, 0)

Page ! of Y/

LABORATORY WHERE TESIS PERFORMED (NSI  Barn.ad, 5C

MALYST 7 Rowterd |, J. Culsor

F ol

DATE RESULTS REPORTED G435

Part A. Descriptfon of Leach Specimen

Specimen 1d. Nusber  Rewn A (0L Hy0)

Portion of Waste Incorporated in Mixture 42

Type of Wasie, Chemical and Radiofsotopic fomposition, and Specific Actl;z of the Waste
" , - ' AT

ety iR 4O 4 s -LB7, 5.0 uC ScES

Weight %

Yolume %

ZA
(Based on fnitial volumes)

€ (o €0,

ard S5 il
Type and Composition of the Solfdification Agent <20 20 Grens rdtc)

/Dy Jbetle-A (ored

ZyR L

4&’1 - Mi

Prmntlon of Sncinq__&» i‘“"‘}’ [ ) &f?ﬁ"‘( s

:( loostds rR-3

Sphere, diameter, d (cm)
Cylinder, diameter, d (cm)
length, 1 (cm)

Paralielepiped, length, 1 (cm)
width, w fcm)
hefght, h (cm)

Other Shape Truncated

Shape and Dimension of Specimen ~ZSU~2 P < dag? S

e A?mﬁ_é n £ align 70
jonmglide . phos 504
A . 7 penshe O

cone

Dimensfons Top diameter = 7.5 cm, bottom diameter = 6.0 cm, height = 7.0 cm

Initial deight of Specimen, W (g)

Yolume of Speciwen *, ¥ (cn3) -
Surface area of Specimen, S* (caf) =

251

Storage Conditions __ Stored in a mlﬂ" Tcstic cup during cure and coolin
__After cooling, sample was removed and {smediately placed in the leaching vessel.

riod.

" Appearance Alp free //q‘,u/ Wes ol v%l. A cmck«;r o

detvripradior (445 0bsanviel.

Description of Leachant

Leach Interval Electrical Conductivity Volume, ¥
n) ( umho/cm) (ml)
1 LesS Jlem 2.0 2200
2 Loy yhowm 2.C _22¢ce
3 £ pss phtrr 2. C 2200
4 Loy e 2.0 LAZD0 >
5 Lo (v g o 2200
t Lese Flovpz o 2200
7 Less fhomt.c A200
’/(‘7‘ 0 Zess Mvﬁ l2.¢ 2200

Calculated from dimensiuns of specimen.



LEACH TEST RESULTS
LEACK TEST 10ENTIFICATION Nw@ER Aa.n A4 (DL 4. 0)

LABORATORY WHERE TESTS PERFORMED oy ¥ SC
ANALYST P Losbad, . (oro~ .
DATE RESULTS REPORTED D355

Part B. Description of Leach Test Procedure

Specimen Preparation *_ (Same as Part A)

Diagram of Leach Apparatus:

—=

16.0 70 |94
e—— 25— —=
¢01— -
) Leachate Sawpling Procedure Sample was removed from the leaching vessel and fmmediatel
. laced tn another lesch vessel. The le was not rinsed between perfods. The
leachate 13 stirred and a known volume withdrawn using an aut mtic pipette with
disposable tips. The leachat le is then pipetted into a nusbered borosilicate
__vial. DIl water 1s then added to brin total volume to 15 ml.

Analytical Techniques:

Count’ng Instrument Identification and Calibration A Harshaw J x 3 Nal(Tl) detector type

number 125K12-W4 serfal number @ 328 calibrated using a NBS traceable standard of
Cs-137, Co-60, and Sn-113.

* Tonstituent 47, Analytical Procedwe, Standard Deviation of Method EGAG Ortec Wodel
7100 multi-chamnel analyzer

Comstituent 4y, Analytical Precedi.s, Standard Devistion of Hethod Same as 4.

Constituent ag, Analytical Procedwre, Standard Deviation of Method Same as 4.

o srmrdenn® dn Dawt A
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LABORATORY WHERE TESTS PERFORMED _ CNST "
varst P, Rowland . Carlson
DATE RESULTS REPORTED 7 -/3 55
Part C. Experimental Data
' Constituent Analyzed, &"35- -
Co i Yes v N
R e s T T ™ it 8t =
Specimen Rinse Before Initiation of Leaching: Do no* include with results in the table below.
Volume (ml) = A4 ; Radfoa:tivity (uCIT = ; and I of Ap =
¢ laitial Amount in Speciaen, A (uCi) [stter 30-s rinee] - 2/ O
ook | Tine_ahd Dats 1y g~ - . /A, {la /A i11/(a0) l' 'r "
: - ed Blank Conc. a_thp = “ ) —
L1t o e e e (:l':) e B | on (a%) (" ) | "% | (Fealtonsn) " A
Fs |y |22 T | | 2200 |7as0 | 7360 /77907 | o La7mm0”| 09 |00 |03 rw'__;’ L0929
5k 3 22| 8 |99 | 2200 | |1 43 wo¥ | 21 oS! o (¢ ] 09 |0029 | /20 Ko ., L0058
Sl | s R | 2% 2200 |573wY| gibyio¥ | £ gyx0™ o éw;& _ ,3354 (03 ﬁ.zwoo |2
& Wi 891yt )0y g Shkwp”| . 010 | /. 23y%10"
: . |22 2200 [881yit| | y105| gI7%0 o ‘ 22 L
gi s _|»nr |¢ ‘%o | 22w 1.(“1»"_&63&; | 55yl o | 57| (2] L0180 | /.1 %10 74__&
g 6 217 . "‘ﬂﬁ 22600 | 2RI K07 | Lo IE‘_ 0 Yoo Yo | 24 Loo:n G F /O-T‘ o458 |
6.2 y 22.0 oﬁ‘_«"p *.' 2260 | _mﬂ_fr_gm“;r 0O | 27r2| /e |.0052 20&;«0.9_ o |
<;'S' o |22 [0 129 | 2200 [951e] ;,;ug/% %ol o  |Ydmyn| 2¢ |eo8f | %.78xe . LQ’I?
G'L 4 217 |3~ 2 | 2200 |29 53£/0°)| 2199 0”| © 208> | o o154 | .02 Yo" L£78¥ |
- e 1an %2 14-% | 2200 33w 750i0f | NO 0 ND -~ _

A

LEACH TEST IDENTIFICATION NUMBER

LEACH TEST RESULTS
Losin A (¢ Dejoriast toter)

C
—‘

-
2

SDeternined st end of rinse ope.ation.
te, hour, end minute.
*At the end of the leachin: interval,
**Concentraiion, show units.
#44s, = correctcd concentration
e valus of 4, must include
leach apparctus st the end of

% ¥V, x factor to convert to same
eny radiosctivity rinsed fiom the
the leaching interval.

unite as Ag.
specimen snd the



LEACH TEST RESULTS

LEACH TEST IDENTIFICATION NUMBER

u

Ll CZ: ,ﬁwﬂ{f :_AO_)_”_.MJ-MML‘\D——-—

LABORATORY WHERE TESTS PERFORMED L NST
ANALYST p Rowlard,  J. Carlso~
DATE RESULTS REPORTED g-/6-¥5 _ -
Part C. Experimental Data

Constituent Anslyzed, 21 85 B

Free Standing Water in Leach Specimen Contoiner:
I1f Yes, Volume (ml) =

_Yes
: Radloactivity (pCl) = _
Specimen Rinse le‘oro Inftiation of Leaching:
Volume (al) = _ /4 ; Radloactivity (vedy =

s and X of A
— °

Do not include with results 4{n the table below.
s and X of Ag »

_Jf’No

—r

Initial Amount in Specimen, Ao (uCi) [after 1)0-s ginee] = /.0
[ Leach b An [ Corrected ) : i spaes 4 La
n -v T Alime Ihﬂ Date . (Ac) t=r(AL) Analyzed Plank Conc., A e a_/A s /A (st F o ——
LIX A o e oue| by @] @ " om (#%) (40) (™ y | "% | (Freceionse) " A
- -7
7.4 1 2.1 'ZL:.‘_;;'ZU._:M 7200 __2&22,1&21&_;_ ___.0_...2_&_’1'/15 B w052 | 2. 23 xo . 005 2
§:51 2 a9 | '3 e V'l 220w’ o3 | O l1@z¢e®l il | oo3s | 222 Kro;
7 mi&ﬂf}mmﬁm&mﬁ o |zeawe?) a0 | ooes | oy ae” 2
q-3| & 21 A 5 DYV P WYY B 7V 77 B B VE 7 7 77 WL ) 0024 | 3. 3pver? |
9.2 s lzaa|ond| ¥ | 2200|dere| 2B e | adew® | o (2aqxg | 4 | ieors | 2. Al
9 s laaglw? _',1,;" ms‘n{mﬁm;.a__w _...z.‘i_,_.aa.zz___.?.w;f_s;,.
93 ___z__-Lu_L Ll B A EPT ) sxullevyre® | 29308’ | _ O |3sipe> | x> co2f |\ R 19K
3| s |3219 f‘i};‘_._;;,h"' 2200 luosxd| 155 0Pl @uae®| O 2 "_‘_,_LL_.T_.AM_MIMV 0425
g5 9 lai7le%X 10 2vaxd| 342200% | 13100’ Y |0 \ kg ¥ | Lat | .ndoe! lusxo? L3¢
10 it o0 (0] 2
Sleternined at end of rinse operotion. oy
Vste, hour, and minute. 4”‘&66‘ /X B |
*At the end of the leaching interval, L -

*4Concentration, show units.
A4ds,. = corrected concentration x Vi x facior to convert to same unite aa Ag»

The value of s, mist include any radloactivity rinsed [rom the specimen and the
leach spparatus at the end of the leachlng Interval,




- LEACH TEST RESILTS I
LEACH TEST IDENTIFICATION NUMBER L le Yo _p‘wp__(_g_._&ummbm
LABORATORY WHERE TESTS PERFORMED ({ /US I
ANALYST PRewlad  J. Canr (o0~
DATE RESULTS REPORTED __ €-1b-¥5 r .
Part C. Experimental Data
Constituent Analyzed, ( e ,} 7
Free Standing Water in Leach Specimen Container; __ Ves Yo
If Yes, Volume (ml) =~ ; Radloactivity (uCL) = ; and X of Ao -
Specimen Rinse Before Initiatfon of Leaching: Do not include with results 4n the table below.
Volume (ml) = o/ /4: Radic tivity (uCiT = ; and T of Ag ®
Initial Amount in Specimen, A (uC1) [after I0-s rinse) = Yo, |
|
Leach b As Corrected / SRt : ’::l.‘
. (at) t=r(at) Analyzed Rlank Cone, a e s_/A o /A 011 (at) F o —=
/X il 4 - sl @ @ " em (*4) (*4] (" ) | "7 | (ractions) o
0 L12:10 -3 -5 - &
|2 229 e | 7300 | 7aoe |loaxw” | 0 |loaxew | 234 | p5SY )| 269 Xip 33 % 48
2 laa.g | 3P | 4l w250 222y |20a x| 0 |agaxe™¥| 179 | oesl | 3. 37x00%¢ | 0985
wé| 2 | '%3 'gz.” 2200 lLacyal g0k iae x| 0 | Lagee? ) 2. 0ele | 1\ 130" | 168!
b4| 17| P %N | 2amlessya| 20w d®| Luzxd | O | 113xe? | 2.4 ot | 2oi6xret? | 2298
eS| s a2 o] & S| 280 [122v@?| o [137:03) 22w | oeev |3 99K0°% | a9¢3
eS| 6 laagl @ | ng 2essd | kocecd\ L3uod| o | 139xe3| 295 | 0230 2. 28K0°7 | 323
6ol 1 a1 4 [e4Z] 2200 lawed |aveees” | puved| 0 | hutxee?| 2.6t Louve | ) 9sxe 7 | ¢35
bo|_8 1;4__;':‘1; o5y | 2200 |eosew sssxa L2l X@ ._a__._hamo_”__;av QUSY | LY K0 S SO
oo Lo 17 1008 o8| oo lavan 39700%| $2ax?| 0 | ¢2ax67| 239 |.2297| 9-¢9X/C . 13¢
10 o 2N % -
SDeturmined st end of rinse operation. —
bLate, hour, end minute. AAvernsé /X
*At the end of the leaching interval, i
*3Concentration, show units.
Ahtg, = corrected concentration x Vi x factor to convert to same unite as Ag.
Tha value of a, mist Include any radlonctivity cinsed from the specimen and the
leach aspparatus st the end of the leaching Intoiwal,




N

LEACH TEST RESULTS

 ~—

LEACH TEST 1DENTIFICATION NUMDER £6%  PwR (P-a0) DI trae
LABORATORY WHERE TESTS PERFORMED P, | A B A
ANALYST FPRowlad , T. Caxlop—~
DATE RESULTS REPORTED _ G -16-%°
Part C. Experimental Data
Constituent Analyzed, vﬁAJi_ 8 57 ——
Free Standing Water in Leach Specimen Container: Yes No
If Yes, Volume (ml) = ; Radlosctivity (uct) = : and X of A° -
Specimen Rinse Before Initiation of Leaching: Do not include with results 4n Lhe table below.
Volume (ml) = /4 : Radloactivity (vC1y = ; and 1 of Ag ®
Initisl Amount in Specimen, A (uC1) [after 30-s ginee] = 2/ 0
v v
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*At the end of the leaching interval,

*4Concentration, show units.

aady . = corrected concentration x Vi x factor to convert to same units as Ag,

The value of s, must include ery radloactivity rinsed [rom the specisen snd the

leach spperatus st the end of the leaching interval,
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