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ANSWERS TO U.S.N.R.C. QUESTIONS ON REV 1,
CNSI-WF-C-01-NP TITLE 10 CFR 61,
WASTE FORM CERTIFICATION--CEMENT



Q3.

Will the composition of N-24 or M-5 change?

The composition of these materials will not change. They are common
chemicals available throughout the United States and have been in use for
years.

To protect the interests of Chem-Nuclear, the chemical composition of M-5
and/or N-24 are not openly disclosed. However, each of these reagents is
defined in Chem-Nuclear's research records and are subject to audit by
duly authorized agencies.



Q4.

A4,

With reference to the in-situ encapsulation method:

a)

b)

a)

b)

Assuming that no support may be credited to the filters or other
media to be encapsulated, will tne cement slab support the weight of
earth overburden?

Is leach test data available for the in-situ formula? Are leach
indices for the in-situ formula comparable to other waste formulas?

It has been shown that the structural strength incorporated into the
current design is sufficient to support the maximum expected loads
for the largest container (14-195 Liner). The maximum span for that
container is 71 inches of cement with a winimum thickness of 3 1/2
inches, and contains two layers of 3/4" gage 9 stsel mesh, This 1id
is sufficient to support up to 50 ft of 120 1b/ft soil

overburden, (Sae Attachment 1)

Leach data obtained for encapulation formula is identical to data for
sodium sul fate waste formulation. Such formulation makes up the
sulfate process. DNata is included for the sulfate waste
solidification formula which uses cement, M-5, boric acid and 1ime
for which is data included.



A9.

Clarify the use of the term “random” versus “intentionally," with respect
to core sample locations within full-scale billets.

The locations of core drillings were intended to provide representative
samples from the solidified billets. Both longitudinal and transverse
sections of the billet were examined for uniform mixing and compressive
strength. Sample points are always selected at or near the dewater leg,
which experience has shown, could be the most stagnant point. Other
samples are taken at random to prove homogeneity.

You state that variations up to 12 percent boric acid up to 66 percent
waste loading are stable. Why is data included for 73 percent?

The subject document presents complete certification data for the five
generic waste forms identified on page 2. The data for the 73 percent
waste loading formula was included as ar indication of the ef ect of
formula variations on final product properties. The data for 73 percent
waste loading will be removed from the final document.



Q2.

A2,

The test data state that slight bacterial growth was observed in the ASTM
G-22 test. Why was the recommended extraction procedure not performed?

ASTM G-22 states that the “nutrient-salts agar will support growth of the
test bacteria when carbon requirements are supplied by susceptible
plastic materials"; or in our case, carbon supplied by the solidified
test sample.

According to Dr. Gerald Cowley, Assistant Chairman, University of South
Carolina Department of Biology, in his letter dated June 18, 1985 (See
Attachment 2', it is not uncommon to find slight growth of bacteria in
the type of agar used due to its own impurities.



Q13. Please provide all data for leach tests in the recommended format.

A13. The data are supplied in Attachment 3.




Q4.

A4,

Q7.

A7,

Please provide all data for leach tests of various leachants, Why was
sea water not used?

In lieu of performing tests using synthesized sea water as a leachant,
CNSI decided to submit data generated in 1981 on a now obsolete formula
which used leachants of various pH values. These tests used Cs-137,
Co-60, Sr-85, and Ce-144, and showrd that varying the pH did not affect
the leach rate, Although the Techiical Position on Waste Form states
that "additional testing using ot'er leachants specified in ANS 16.1
should also be performed,” CNSI believed these data would be sufficient
to fulfill the intended purpose of testing various leachants, “to confirm
the solidification agents' leach resistance in other leachant media.”

Presently, Chem-Nuclear has conducted comparative leach and deionized
water tests using synthesized sea water on resin bead and boric acid
formulas. Higher leach indices were obtained for the sea water leachant
in each test.

As a result of these tests, CNSI believes that demineralized water
adequately defines a solidification agent's leaching behavior. (See
Attachment 4),

How does the 80 ft3 solidified sample compare with the actual sizes of
products solidified by CNSI? Why was a 10% NapS04 solution
solidified instead of a 25% solution?

a) The rate at which the reaction heat is dissipated can affect the
final compressive strength. Due to the low thermal conductivity of
cement products, the heat dissipation rate is directly proportional
to the ratio of surface area per unit volume,

The selection of the 80 ft3 container was based on its high heat
dissipation rate compared to that of other larger containers. The
results of this test have yielded the lowest compressive strength,
therefore offering the highest degree of conservatism,

b) Ten percent sodium sulfate concentration was selected for the
following reasons:

1) The high temperature required to maintain 25% sodium sulfate in
solution is difficult to achieve with testing equipment;
particularly, when large volumes are involved. More
importantly... CNSI routinely processes 20 and 25% solids
content in large 1iners. The reference to "dangerous exotherms"
was made in error, based only on simulation problems during
testing, and will be removed from the final document.



ATTACHMENT 1

STRUCTURAL ANALYSIS OF CONCRETE RADWASTE CONTAINER

UNDER BURIAL CONDITIONS
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INTRODUCTION

A sizing analysis of buried concrete liners has been performed to determine a
design for the upper closure plate that can withstand a loading of
6,000 lb/ft2 on its surface. The overall dimensions of the liner are as

indicated on the sketch:

A TT T T

4
6,000 lb/ftz/

Steel Mesh Cage_zzi 25"
’4’ —l -———————

An ANSYS finite element analysis indicates that the upper closure plate
behaves 1ike a fixed-end circular plate, the bending moment for which may be
calculated using analytical expressions available in Formulas for Stress and

Strain, by Roark, fifth edition.



b e T, W K, W S
TIORSS®

Bending moment at center:

M = 9a2(1 + V) (Case 40 (b) page 363)
¢ s . R

. 5990 x 35,57 x (1 +0.1)

16

= 3,610 in-1b/in
Bending moment at edge:

M - 9a2/8

ra

: - 9.?%% x 35.5%/8

- 6,564 in-1b/in

It can be seen from the expressions of bending moment that at the center the
tensile stress occurs at the bottom surface cf the plate, whereas at the edge,
the top edge experiences tensile stress. Therefore, it is necessary to
reinforce the concrete at both top and bottom.

In the following pages the minimum top surface thicknesses of concrete and
plain steel wire cloth, which are used to form the closure plate, are
evaluated and the following assumptions are used:



0 The tensile loads are carried entirely by the steel and the
compressive loads are carried entirely by concrete.

0 The concrete is loaded to its maximum compressive strength (1500 psi).

0 The steel wire cloth is loaded to yield (36,000 psi).

Under these assumptions the stress distribution over a cross-section of unit

width is as follows:
Concrete ‘ a /2,;
> P e e |
‘ N 1’

o e

C_d_? l

B 6 .. .85 fc'

Z
|
|
Steel Hesh—*&?? i & i

(Reference: Reinforced Concrete Fundamentals, by Ferguson,
ourth e on, John ey

From above reference, page 44:

N, = 0.85f'ab = 766.53d
P’ 87,000 .

C, B0+ 73 ¢ 0.7073 d

a = 0.85 cb = 0.6012 d

7 = d° % = 0.6994 d

"t = As fg

M o= N, 2 = 536.11 d°

d = \/5357TT

Therefore present design, having 3-1/2 inch concrete thickness with 0.075 inch
of steel reinforcing, meets the above criteria.



ATTACHMENT 2

DR. GERALD COWLEY LETTER - JUNE 18, 1985
REFERENCE: BACTERIAL GROWTH OBSERVED
IN
BIODEGRADATION TESTING




UNIVERSITY OF SOUTH CAROLINA

COLUMBIA S C 29208

DEPARTMENT OF BIOLOGY

{803) 777-4141
18 June 1985

Mr. David Thorpe

Chem Nuclear Systems
220 Stoneridge Drive
Columbia, SC 29210

Dear David:

Enclosed is an explanation of the bacterial growth in some earlier
samples and a summary of results of the last three PV samples.

I hope everything is satisfactory.

Sincerely,

Gerald T. Cowley
Assistant Chairman

GTC:tdp

Enclosure

o
-

The University of South Caroline USC Aen USC Salkehatchie Allendsie USC Besutort USC Columbia C. astal
Carolina College Conwaey. USC Lancester. USC Spartanburg. USC Sumter. LISC Urson and the Military Campus



Explanation of Bacterial Growth on Agar Surfaces

Samples labeled DE/Fe;05, BWR69, and PWR66, reported in 1984 as
having bacterial growth on the agar surrounding the samples, were not
invaded by bacteria since no bacteria were detected below the surface of
the cement samples. Growth on the agar was very sparse and did not
exceed the growth on a concurrent culture containing agar, but no cement
sample. Staining of the cement surface was only at the point of contact
between the agar surface and the cement. A small amount of growth in
agar is not uncommon. This growth results from a small amount of
organic matter contamination in the agar itself.

Tests on later samples were performed in a liquid, rather than an
agar solidified medium. This modified procedure accomplished two
things: (1) it avoided the problem of microbial growth resulting from a
small amount of organic matter contamination in the agar; (2) it
provided for a better wetting of the entire cement surface.

(R}



ATTACHMENT 3

LEACH TEST RESULTS
IN
ANS 16.1 FORMAT
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Page [ of ™
: LEACH TEST RESULTS

LEACH TEST IDENTIFICATION NUMBER DE £o. ©2 - /e’ 2

LABORATORY WHERE TESTS PERFORMED CNS!

ANALYST $h /o Baslaed Su<an Eduy

DATE RESULTS REPORTED

Part 2. Description of Leach Specimen
Specimen 1d. Number /o -

Portion of Waste Incorporated in Mixture Y Weight %
7Y volume %

(Based on inftial volumes)
Type of Waste, Chewical and Radiofsotopic Composition, and Speciffc Activity of the Waste

33 iy A Y . 4
2 (TN i e ScoRS
Type and Composition of the Solidificatfon Agent
Lds g dpe L5 JL5C baad 1 2

Preparation of Spect . ; ), © D,

Y 7T u & (os

"u'

4 - - - — r;

S!un and umm of Specimen

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

Parallelepiped, length, 1 (cm)

width, w (cm) =

height, h (cm) =

Other Shape Truncated cone

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

Inftial Weight of Specimen, W (g) .

Volume of Specimen *, ¥ (cw) . 25

Surface area of Specimen, S* (cwf) = 220
Storage Conditfons Stored in a seal®d plastic cup during cure and cooling perlod.

After cooling, sample was removed and fmmediately placed in the leaching vessel.

Appearance %

Description of Leachant

Leach Interval Electrical Conductivity Volume, vV
(n) (umho/cm) (ml)
1 €2.Q od 226 C
2 < 2. = 7
3 < 2o —lil
+ « 2 & XTI
§ “ 2.4 KD
6 £ =2 0 s &b o
7 - 2.0 £ o)

* Calculated from dimensions of specimen.



LEACH TEST RESWTS
LEACH TESTY TDENTIFICATION NUMBER

Page 2 o1 4

LABORATORY WERE TESTS PERFORMED  CNSI

ANALYST Paute Rowlend, Susen Ridgewey

DATE RESULTS REPORTED

Pert B. Description of Leach Test Procedurse
Specimen Prepecetion * (Seme a3 Part Al

Olegrem of Lesch Apparatus:

¥

w
'

16.0

! e
Savismi eerred

Leechate Sempiing Procedure Sewole ves removed from the lesching vessel end lwmad|ately

Ploced (n another leech vessel, The le was not rinsed between lods. The
f8achate 15 stirred end & kaown volume withdrown using an sutometic plpette with

vial. Ol water Iy then added to bring t'e totel volume to (5 ml,

disposadle tips, The leechate fe Is then plpetted Into 8 numbered boros!iicete

Analytical Techalques:

Counting Instrument (dentification end Callbration A Mershaw 3 x 3 Nal(Th) detector type

C3-137, Co60, and Sa-113.

Aunber (25W(2-W4 sorial nunber MO 328 cellbrated using @ MBS frecestie stenderd of

Constituent o, Anaiyticel Procedwrs, Stenderd Deviation of Method (G4G Ortec Mode!

7100 -«Hl-cuﬂanl analyrer

Constityent €. Analyticel Procedurs, Standard Deviation of Method Sems a3 .

Constituent o, Anaiyticel Procedwe, Standerd Deviation of Method Sews &4 &, -

" If ditterent from *Preperation of Specinen®
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LEACH TEST RESULTS
I

LEACH TEST IDENTIFICATION NUMBER D& Ba »
LABORATORY WMERE TESTS PERFORMED CNS!

DATE RESULTS REPORTED
Part A, Descriptfon of Leach Specimen

Specimen 1d. Nusber (\ L/ F 0o c? - [ Loy X
Portion of Waste Incorporated in Mixture o'y Weight %

i Yolume t

(Based on fnftial volumes)
Type of luto. Chewical and ladulsotoﬂc Composition, and Specific Activity ef the Waste

Type and Composftion of the umm«;m Agent .
» -

Preparation of Speci bl L 2202 cud DI il s
A g™ i g 4 4 P 4 ’ N - . A

mm" s LA Dng T
SMn and Dimension “of Specimen

Sphere, dlameter, d (cm)
Cylinder, dlameter, d (cm)
Tength, 1 (cm)

Parallelepiped, length, 1 (cm)

width, w (cm) =

height, h (cm) =

Other Shape Truncated cone

Dimensfons_Top diameter « 7.5 cm, bottom diameter = 6.0 cm, height « 7.0 ¢cm

Inftial Weight of Specimen, W (g) .

Yolume of Spe:fmen *, ¥ (cw’) . 29
Surface area of Sncmﬂ s* (ewf) = 220

Storage Condftions _ Stored in a sea)sd pTastTe Cup dwrTng cure 3ﬂ < oo"ﬁg m"h!-

After cooling, sample was removed and fmmediate!

Appearance _%_

Description of Leachant

iy

Leach [nterva) Electrical Conductivity Volume, vV
(n) (umho/cm) (ml)

1 €. 0 LLeC

2 2. _— 4 Lo L

3 €28 L2y

4 s 2. 0L - L

5 -, o

§ £ a0 cz2ad

7 “ ‘ e "':'1)

* Calculated from dimensions of specimen.



LEACH TESTY TDENTIFICATION NUMBER

LEACH TEST RESWTS

LABORATORY WERE TESTS PERFORMED CNSI

ANALYST
DATE RESWLTS REPORTED
Port B,

Paule Rowland, Susen Ridgewey

Description of Leach Test Procedurs
Specimen Preperetion * (Same as Part A)

Dlagren of Leach Apperatus:

<F

Leachate Sempling Procedure Sewle was removed from the leaching vessel and lemediately

Pleced (n another lesch vessel. The le was “2t rinsed betweon perlods. The

leachate Is stirred end & hnows volume withdrown usling an sutomatic plpette with
Glsposadie tips. The leschate fe Is then plpetted Into & numbered boros!iicate

vial. Ol water (s then edded to bring the totel volume *o '3 mi,

Anaiyticel Technlques:
Counting Instrument Ident!fication and Col lbration A Morshaw 3 x 3 Wal(Th) detector type

Aumbar [ 25W12-M4 sorlal aumber NO 328 col lbrated vilng & MBS tracesdie stenderd of
C3-137, Co~60, and Sa-11),

Stenderd Daviation of Mathod EGAG Ortec Mode!

Constituent o, Anaiyticel Procedwe,
T100 multi=channe! analyrer

Constitumnt o), Anaiyticel Procedwe, Standerd Duvietion of Method Seme &% ..

Constituent o), Anaiytical Procedwe, Stenderd Deviation of Method Sewe o8 .

1 dittorent trom Freparation of Specinen® In Pert A,
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Page /_o!
' : " LEACH TEST RESULTS
LEACH TEST IDENTIFICATION NUMBER K & ¢Y - /
LABORATORY WHERE TESTS PERFORMED CNSI
ANALYST é};,‘/g Koavlawd, S Bidoy vy
DATE RESULTS REPU~IED 4
Part A. Descriptfon of Leach Specimen
Specimen 1d. Number L L (G -

Portion of Waste Incorporated in Mixture Weight %
[ 2 Yolume %

(Based on fnitfal volumes)
te, Chemical and Radiofsotopic Composition, and Specific Activity of the Waste
G, SO 2 ) ' < 4 ; A . . .

Ry B 3726 g i 4O
Type and Composition of the Solidificatfon Agent f - Aoco o d JLcg Laz
- é.a K. 13;-_5 Chnidaasd L uiiam ’

« Preparation of Specimen e ot DT Sl gt aod M. SCa 4;’52 J 7 o

Shape and Dimension of Specimen

Sphere, diameter, d (cm)
Cylinder, diameter, d (cm)
length, 1 (cm)
Parallelepiped, length, 1 (cm)
width, w (cm)
height, h (cm)
Other Shape Truncated cone
Dimensions Top diameter = 7.5 cm, bottom diameter = 6.0 cm, height = 7.0 cm
Inftia) Weight of Specimen, W (g) -

Yolume of Specimen *, ¥ (cwr) . 25

Surface area of Specimen, S* (cwf) » 220
Storage Conditions _ Stored fn a seal®d plastic cup during cure and coolling period.

After cooling, sample was removed and fmmediately placed in the leaching vessel.

Type of Was

.

Appes-ance

Description of Leachant

Leach [nterva) Electrica) Conductivity Volume, Vv
(n) (umho/cm) (m!)
1 c# #gc,
2 < 2o __LFCC
1 <« = o JAc <
4 g 2 g pFIal
5 4 .9 & J_é\}tl;
6 * 2.0 Ll e
7 s 2.8 AL

* Calculated from dimensions of specimen.



LEACH TEST RESWULTS

LEACH TEST (DENTIFICATION NUNBER
LABORATORY WERL TESTS PERFORMED  CONSI
ARALYST Peula Rowlend, Susen Ridgeway

DATE RESULTS REPORTED
Pert B. Description of Leach Test Procedure
Specimen Preparetion * (Same a3 Part A)

Dlegrem of Leach Apparatus:

Leachate Sempiing Procedwre Sewle was removed from the feaching vessel and lemediately

Ploced [n another lesch vessel. The le was not rinsed between lods. The

f88chate Is stirred end & hnown volume withdrown using an sutomatic plpette with
dlsposatie tips. The leschate le Is then tted (010 & numbered boros!iicate

Yial. Of weter Is then added to bring the totel volume to 15 mi,

Analytical Technlques:
Counting instrument (dentification and Callbration A Horshaw 3 x 3 Nal(Th) detector type
Aumbar (25W(2-W4 sorlal number NO 328 callbrated using @ MBS trecesble stenderd of

C3-137, Co€0, and Sa-11),

Constituent o, Anaiytical Procedwe, Stenderd Devietion of Method EGAG Orfec Mode

7100 multi=channe! analyrer

Constituent @), Analyticel Procedwe, Standerd Deviation of Mathod Se~e o3 0.

Constituent o), Ansiyticel Procedwe, Standerd Deviation of Method Sews 8% ..

* It ditterent from *Preperation of Specimen” In Pert A,
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Page _/ of &

{ . LEACH TEST RESULTS
LEACH TEST IDENTIFICATION NUMBER S L ¢
LABORATORY WHERE TESTS PERFORMED_ CNSI
ANALYST y and 4"“\:‘ » Aqr 70, L
DATE RESULTS REPORTED ’
Part A. Description of Leach Specimen
Specimen 1d. Number  Zg [ (G - 2 _
Porticn of Waste Incorporated in Mixture 7 Weight %

G  Volume %

(Based on fnitfal volumes)
Type of Waste, Chemical and Radiofsotopic Composition, and Specific Activity of the Waste

¢

S MaSk ML g 22 BE oS il liaslide ( Y :

ﬁ.n and Dimension of Specimen
Sphere, diameter, d (cm)
Cy!inder, diameter, d (cm)

Tength, 1 (cm)

Parallelepiped, length, 1 (cm) =

width, w (cm) =

height, h (cm) =

Other Shape Truncated cone
Dimensfons_ Top diameter = 7.5 cm, bottom diameter = 6.0 cm, hefght = 7.0 cmw

Inftial Wefght of Spectmen, W (g) .

Yolume of Specimen * ¥ (ew) « 25

Surface area of Specimen, S* (cwf) » 220
Storage Conditions _ Stored in a seal®d plastic cup during cure and coo1ing pervod.

After cooling, sample was removed and {mmediately placed in the leaching ves el,

Appearance

Description of Leachant

Leach [nterval Electrica! Conductivity Volume, ¥V
(n) {umho/cm) (m)
1 .- Ai¢ ¢
2 ey 2300
3 « 2 -y
‘ &t a2 .‘ FER
5 Lz o 2ice
6 LW A3 2l ®
7 € 2 23 28

* Calculated from dimensfons of specimen.




Pore 2 ot 4

LEACH TEST RESWLTS

LEACKH TEST IDENTIFICATION NUMBER

LABORATORY WMERE TESTS PFEFORMED CNSI

ANALYST Paule Rowland, Susen Ridgeway

DATE RESWLTS REPORTED

Pect B. Description of Leach Test Procedure
Specimen Preperetion * (Same o3 Port A)

Oleagren of Leach Apperetus:

T

94

16.0 70
o_"l
41 B
LF 12.5 =
I 201
Leschate Sempling Procedure Sewole wes removed from the lesching vessel eand lemediately

Pleced In another lesch vessel. The semple wes not rinsed betwesn perlods. The

{eachate Is stirred end & known volume wlthdrewn us! an automatic plpette with
dlsposabie tips. The leschete fe Is then pipetted (nto & numbered boros!iicete

vief. Of weter Is then sdded to bring the totel volume to (3 mi, <

Analytical Techalgques:
Counting Instrument ldentification end Callbration A Hershaw 3 x 3 Mal(Th) detector type

Aumbar (25M12-%4 sorlal nusber MO 328 callbrated using a MBS trecestle stenderd of
Cs~137, Co60, and Sa~113,

Stenderd Deviation of Method EG4G Ortec Mode!

Constituent o, Ansiyticel Procedws,
7100 mylti=channa! analyrer

Constituent o), Anaiyticel Procedure, Standard Deviation of Method Seme ev o,

Constituent o, Anaiyticel Procedwse, Stenderd Deviation of Method Sewe o4 o .

I gittarant trom "Prepecation of Specimen® in Part A,
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Lixu TEST RESULTS
LEACH TEST I10ENTIFICATION NuMBER o, o

ch!_/_of‘z;/z'

LABORATORY WHERE TESTS PERFORMED__CNS!
ANALYST W ([aed Sisne £ Thuty

DATE RESULTS REPORTED

Part A. Description of Leach Specimen

Specimen 1d. Number fe. o d L
Portion of Waste Incorporated in Mixture

b W § Welight %

&G  Volume %

(Based on inftial volumes)

Type of Waste, Chemical and Radfofsotopic Composition, ard Specific Activity of the Waste

o0 7 .

S wt “-Qd; (o A8 Do Lns 32 I3 2

’W‘"

A TRE TN T

Type and Composition of the Solidificatfon Agent / Sy 35;?9;
é: w < —-2?—4“"'4 -

» Preparation of Specimen - 2 4 ” ’ , .
» m'tl >, . N Lo R 24 y 4 g 2 - B ] Z 7 ‘

Shape and Dimension of Spec

Sphere, diameter, d (cw)
Cy'inder, diameter, d (cm)
Tength, 1 (cm)
Paral’elepiped, Tength, | (cm) =
width, w (cm) =
hefght, h (cm) =
Truncated cone

Other Shape

U

Dimensfons Top diameter = 7.5 cm bottom diameter « 6.0 cm height = 7.0 cw

Inftia) Weight of Specimen, W (g) -

Yolume of Specimen * V (c-’) « 25

Surface area of Specimen, S* (cwf) » 220
Storage Conditfons Stored in a seal®d plastic cup during cure and cooling perfod,

After cooling, sample was removed and fmmediately placed in the leaching vessel.

Appearance

Description of Leachant

Leach Interval Electrical Conductivity Volume, ¥V,
(n) {umho/cm) (ml)
) € Dk —— il
2 &2 .0 A200
] € 2 o 22CC
4 <2.4 226,
) bl 2 -
6 < 2.0 ALY
7 £2.0 A2 Lo

* Calculated from dimensfons of specimen,



LEACH TEST RESWULTS

LEAOH TEST TOENTIFICATION NUNBER

LABORATORY WHERE TESTS PERFORMED CNSI

ANALYST Paule Rowland, Susen Ridgevay

OATE RESWLTS REPORTED

Pect B. Description of Leach Test Procedure
Specimen Preporation * (Same as Part A)

Dliegrem of Leach Apperetus:

b 20

Leschets Sempiing Procedurs Senple wat removed from the leaching vesse! and lemedista ¥
Ploced (n another leach wussel. The senple ves not rinsed between periods, ™

leachote (s stirred and & kaown volume wlthdeawn using en automatic plpette «ity

dl.;;ual. tips. The leschate sonple I then plpeatted Into & numbered WON”_':’_:

vial, O water Is then added to bring the total volume to 15 mi,

Analyticel Techalques:
Counting (nstrumant ldent!ficetion end Callbration A MHerghaw 3 » 3 NaliTr) detector type
Pumber (25W(2-M4 sorlal nusber MO 328 coallbrated vilng & MBS frecesbie standerd of

Cs=137, Co60, and Sa-i1),

Constituent o, Anaiyticel Procedurs, Stenderd Devletlon of Mothod EGIGC Ortec Mode!

7100 mylti=chonne! analyrer

0! Mathod Lame 8y 9,

Constituent oy, Anaiyticel Procedwre, Stendard ODevlet lon
24 v N

e —————————————————— —————————————— —— ————————————————— e

et t————————————————

Method Seme o 0.

L LA o
Constituent o), Anaiyticel Proceduwre, Standerd Deviation of

* U dltterant from *Propecetion of Soxcinen® In Port A,
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LEACH TEST RESILTS

LEACH TEST IDENTIFICATION NUMSER B@.&;n (G-
LABORATORY WMERE TESTS PERFORMED _CWSI

marst_ ppula Reolaat SuShw E.d!‘-m&‘l
DATE RESILTS REPORTED

Part C. Experfmental Data
Constituent Analyzed, & _ 1 1S
Free Standing water In Leach Specimen Container: — e L ho
If yes, Yolume (@) = __ ; Radloactivity (uCi) = _ ; end S of A, »
Specimen Rinse Before Initiation of Leaching: Do mot include with results in the table below.
Yolume (ml) =i ; Radfoactivity (o€1) = _ ; and S of A, »
Inftial Amount in Specimen, A, (uC1) [ofter 30-5 rinse] = 4359

Temp. [Time & Date* T As Corrected L
Interval (.C) In l ot “"o ‘“,l Analyzed Blank ﬂ  Miind .u/‘o “n/‘o)“/“ 'n] Su-o/A°

Conc.
(n) ) | (s) 1 uetsce )| (ue1zee 3| ( St ) (fractionss) |1 *
m ¥ -
ot persla Lo lipse | 960kt boors| of ofs ] /79 14.0389 201570 |3 )9E-)
D% Brilodlpg bwee [1056 [eore| & fnmpo |00 [mpe. [ POt foesne

n

2

13

4

15

* Date, hour, and mingte
** Concentration fn leachate, show units.
b 0. * corrected concentration x ¥ x factor to convert to same units a Ao' The value of 8 wust include any radioactivity
rinsed from the specimen and Teach apparatus at the end of the renewal period,
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Page _[_ of ¥ ¢
) , 7“ TEST RESULTS
LEACH TEST IDENTIFICATION NUMBER /o, o

LABORATORY RE TESTS PERFORMED _CNSI
ANALYST 22‘/{ [i‘ (@ Seae £ .I0uiy
DATE RESULTS REPORTED ‘
Part A. Description of Leach Specimen
Specimen 1d. Number Lo, . A . /"
Portion of Waste Incorporated in Mixture 5 2 Weight %
&S Volume %

(Based on inftfial volumes)
Type of Waste, Chemical and Radfoisotopic Composition, and Specific Activity of the wWaste

Tyg and Composition of the Solfdification Agent / <= & 4 aat 2o 34;#

RN .
o Preparation of Snc!nq a L0 g -, < A ) (s T
2 & oot ‘ e S5 ath ol Lpiand Gad actsy ke ol ok g
< “ X JE=n s s R e bk,

Shape and Dimension of Spect

Sphere, diameter, d (cwm) -
Cylinder, diameter, d (cm)
Tength, 1 (cm)

Parallelepiped, Tength, ! (cm)

width, w (cm)

hefght, h (cm) =

Other Shape Truncated cone

Dimensfons__Top diameter = 7.5 cm, bottom diameter « 6.0 cm, height « 7.0 cm

Inftial wWeight of Specimen, W (g) -

Yolume of Specimen *, ¥V (cof) . 251

Surface area of Specimen, 5* (cwf) » 22
Storage Conditions _ Stored in o sea)®d pTastic cu g cure and cooling period,
After cooling, sample was removed and fwmedfately placed in the leaching vessel.

Appearance

Description of Leachant

Leach Interva) Electrical Conductivity Volume, vV
(n) (ymho/cm) (ml)
! £ ke -k
2 Cduk LLEL
3 P ) Lol
4 ‘2 O F 3y
5 < 2 . : 2 ol &,
6 « 2.0 A2 s
7 € 2 & il

* Calculated from dimensions of specimen.
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LEACH TEST RESALTS

LEACH TESY TOENTIFICATION NMEBER
LABORATORY wWERE TESTS PERFORMED NS
ANALYST Feule Rowlend, Susen Ridgevey

DATE RESWULTS REPORTED
Pert 8. Description of Lesch Test Procedure
Specinen Preperation * (Seme as Port A)

Olegrem of Leach Apperatus:

Lk 125 -
! 201
Leachate Sempiing Procedere 18 vas removed from the (eeching vesse! and | latel
Ploced In another leech vessel, The le wos not rinsed betvesn perlods. The

feachate Is stirred end & known volume withdrown usl
Glaposadie tips, The leachate
vial, Of vater Is then added to bril

Analyticel Techniques:
Mlu. Instrumant ldentification ond Collbration A Merghaw ) x ) Nal(Th) detector ¢
Rumber 125W12-44 gorlal number MO 178 €olibrated vaing o MBS tracestie stenderd of

C3-137, Co60, and Sn-11),

Constituent o), Aneiyticel Procedwre, Stenderd Devietion of Method (GAG Ortec Mode
7100 mylti~channe! analyrer

the total volume to (9 mi,

Constitumnt 0, Anelyticel Procedwe, Stendard Deviation of Methad Sems o3 OE

Conutitygnt S, Analytical Procedwe, Stenderd Deviation of Method Sewe 84 ..

——

" 1 ditterent trom Preperation of Specinen® In Port A,
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Page / of 7
~ LEACH TEST RESULTS
LEACH TEST IDENTIFICATION NUMBER /A Fey /7
LABORATORY WHERE ﬂ:STs PERFORMED CNSI
MAYSY_La. o Kou vt Secm KU tusiy
DATE RESULTS REPORTED
Part A, Description of Leach Specimen
Specimen 1d. Number

Portfon of Waste Incorporated in mwo Weight %
.S Volume %

P

(Based on iInftial volumes)
Type of Waste, Chewical and Radiofsotopic Composition, and Specific Activity of the waste
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ATTACHMENT 4

COMPARISON

OF

LEACH TEST RESULTS

BETWEEN

SYNTHESIZED SEA WATER / DEIONIZED WATER
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