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~ INTRODUCTION

This report presents results of leach test experiments on enriched,
5.81 wt% 235U, UO2 fuel pellet fragments removed from light water reactor
(LWR) fuel rods irradiated to an average burnup of 54,45Nn MWD/MTU, These
results are discussed and correlated with similar information about com-
mon solidified high-level waste forms. Leach test data were needed to
evaluate the relative radioloaical hazards of storina irradiated fuel
rods.

SUMMARY AND CONCLUSIONS

Leach tests were performed on irradiated LWR fuel pellet fraaments
at 25°C in static Hanford ground water, deionized water and building
distilled water. The following conclusions were made:

e The relative leachability of the elements decrease in the order of
Cs >Sb>Sr+Y>Pu>Cn.

e The leach rates, g of so1id/cm2-day, normalized to behavior of
specific radioisotopes have the following value after the indicated
weeks of leachina:

Hanford Ground =~ Building Distilled Deionized

Water (21 weeks) Water (21 weeks) Water (20 weeks)
Cs-137 5 x 1076 5 x 1070 7 x 1070
Sh-125 1x 1078 2 x 1070 2 x 1076
Sp-90 + Y-90 4 x 1077 1 x 1070 1 x 1076
Pu-239 + 240 1x 1078 4 x 1077 3 x 1077
Cm-244 4 x 1072 5 x 1078 4 x 1072

The leach tests are continuing and the leach rates are expected to level
out at a value lower than the ones reported.



® Two release mechanisms were observed for each radioisotope over the

time interval studied. The short term mechanism was linear for
244Cm and logarithmic for the other radioisotopes. This short term
mechanism ranged in duration from 5 to 31 days. In every case the
long term mechanism was logarithmic and could be fitted to the
following expression:

Fraction released = Bt".

The value for m was found to be 0.07 for Hanford around water, 0.3]1
for deionized water, and 0.06 to 0.35 for building distilled water.

e The deionized water was a reference leachant. The Hanford ground
water represented typical arid ground water where ionic species
retarded the effective diffusional release of the radioisotope to
the leachant. The building distilled water was a comparison
leachant to the WSEP leach tests and resulted in intermediate
leach rates.

® The cesium based periodic leach rate for irradiated fuel fraaments
are similar to the cesium based leach rate for borosilicate alass
containinag radioactive waste, WSEP melt SS-13.

EXPERIMENTAL PARAMETERS

Material

The material used in this investigation was fuel fragments removed
from LWR fuel rods irradiated to an average burnup of 54,450 MWD/MTL.
This 5.81 wtz 23
given in Table 1, and the geometric density was 93.6% of theoretical

U enriched fuel had a pre-irradiation composition as

density. The initial irradiation date was December, 1968, and the dis-
charge date was October, 1973, with a total of 32,800 hours irradiation
which includes 27,800 hours at effective full power.



TABLE 1. CHEMICAL ANALYSIS OF FUEL PELLETS
(5.81 w/o !!-235 Enrichment)

Element ppm
Al 10
B 0.22
Bi <N.4
Ca 20
Cd <0.4
Co <1
Cr 28
Cu <N, 4
Fe 3n
In <?
Mg 5.7
Mn 0.83
Mo 4.2
Ni 2
Ph | <]
Si 42
Sn <1
Ti <]
v <]
W <10
Zn <20
C <10
N <40
F <5
%u ’ 88.17
%u-235 5.84
Gd <0.03
Eu <0.N3
Sm <0).N3
Dy <N.03
No. of Samples 1n
No. of Pellets/Sample 1

Avg. ppm 8

} Moisture Content
Range, ppm 3/11



Equipment

A leach apparatus of the type devised by Paiqe(])
was used for leaching the fuel fragments. The same apparatus had bheen

used previously for leaching radioactive solidified wastes from the WYaste
Solidification Enaineering Prototype (WSEP) program at the Pacific MHorth-

(2)

was one of the leach liquids investiagated. The other leachants were

, shown in Fiqure 1,

west Laboratories. For comparison purposes, building distilled water

deionized water and Hanford ground water, representino a tvpical arid
region ground water composition, Tahle 2,

TABLE 2. GROUND WATER COMPOSITION IM PPM IMPURITY

Typical Ari? Hanford fGround

Ground Water(3) Water
Sulfate 15 20
Nitrate ] 4.2
Chloride 8 3.1
Bicarbonate 125 164
Sodium 20 25
Potassium 5 5.4
Calcium 25 31
Magnesium 5 7.1
pH 6.8 - 8.2 7.9

A11 the tests were done in ambient temperatures of approximately
25°C within C-Cell, a radiochemical engineerina cell in the 324 Buildina.

Procedure

Large fuel fragment particles were selected for the leach tests in
batches of 4 to 5 gram size. These fraagment batches were photographed,
dimensionally measured and weighed in a tared stainless steel mesh
basket. The basket was loaded into a leach apparatus and the leachant
added on a !Monday to accommodate the preplanned sampling schedule.
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FIGURE 1. Slow-Leach Test Used at the Pacific Northwest
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Analytical samples of 1eachént were taken at the following intervals:

1 day, 1 day, 1 day, ! day, 3 days, 7 days, 7 days, 7 days, 30 days,

30 days, 30 days. After each sampling, the leach apparatus was drained
and fresh leachant added.

EXPERIMENTAL RESULTS AND DISCUSSION

Calculations

The periodic leach rate, Rp, which has the dimensions of arams of
so]id/cmz—day was calculated from the following expression:

_ o W
" = To STp (1)
where Ap = radioactivity of isotope leached durinag leachant renewal
period, p
Ao = radioactivity of isotope initially present in sample

= surface area of sample (cmz)
W = weight of sample (grams)

Tp = duration (days) of leach period.
The radioactivity, Ap, was determined by radiochemical analyses. Mea-
surements for 137Cs and ]34CS activities were made by gamma scan analysis

of the leach solution. The high concentration of radioactive cesium
interferred with the accurate counting of other aamma emittina radio-
isotopes. Cesium was extracted from the leach solution with tetra-
phenylboron after complexing the other elements with ethylenediamine-
tetraacetic acid salts in a basic solution. This step lowered the cesium

activity sufficiently for the counting of 125 154 144 106Ru.

Sh, Eu, Ce and
239Pu + 240Pu, 242Cm, 244Cm and 241Am + 238
extracted from the leach solution sample and quantified by alpha eneragy
analysis. Interference of the 24]Am determination by 238

corrected by determining the 238Pu to 239Pu + 240
241Am + 238

The actinides, Pu were

Pu is normally
Pu ratio and applying a
correction factor to the Pu readinas. However this method

was not applicable for the fuel fraament leach solutions because the Ao



o 241

value for 238Pu increases with time. Th Am was selectively separated

238Pu and alpha counted in one of the deionized water leach test

series, Z-6. 905r + 90-Y concentrations were determined by counting

from

after solution stripping.

The radioactivity of isotopes initially present in the sample, Ao,
were taken from the ORIGEN code.(4) This special ORIGEN code printout
included the applicable irradiation and post-irradiation history for the

(5) The use of a constant

fuel pellet fragments used in the leach tests.
Ao assumed uniform distribution of activity in the irradiated fuel pellet.
Cesium and antimony have been found to be enriched on surfaces of gaps,'

cracks and pores in irradiated oxide fuel pins and have been occasionally

(F)

surfaces free of this enrichment may have been formed durina fuel

detected in the central void of irradiated oxide fuels.. Hewly broken

fragment removal.

The surface area of the sample, S, was approximated by selectively
measuring the dimensions of some of the large particles and applying
geometric approximations to photographs of the particles. Examination
of the as-received fuel fraaments in the hot cell revealed rouah dull
surfaces typical of high surface solids. Mende1(7) has reported that
the leach rate of radioisotopes in high surface solids when expressed
in g/cmz-day usually yield relatively high values, up to 20NN times
greater, when the geometric surface area is used in place of the actual
surface area. This effect would give maximum leach rate values. Tingey

and Fe]ix(g’g)

have reported on the radiolysis of water by the radiation
from high-level waste. The rough textured fracture surface would be
amenable for accumulation of adsorbed gases from the radiolytic decom-
position of static leachant at the pellet fragment-water interface. This
accumulation would then decrease the effective area for diffusion of ions
and would have the effect of aiving lower leach rate values. Fiqure 2

is a photograph of the fuel fragments for run Z-5 as viewed through the

C-Cell periscope.



FIGURE 2. Fuel fragments. Leach test run Z-5.

’ The weiaht, W, of the sample was measured at the start of the leach
testing and will be weighed at the termination of the leach program.
Periodic measurements, at various leachant renewal periods, were not
made. The complexity of remotely weighing samples and the chances for
chemical and physical changes at the leachina surfaces during dryina
were all affirmations of this decision.

The duration of leachant renewal period, Tp, was chosen go coincide
(10
An

exception was the shortening of the weekly samplina period from £ to 3

with the recommended sampling frequency proposed by Hespe.

weeks, primarily for economic reasons. . !

Fiqure 3 1s a araph, based on 137

s release, where the periodic leach -
rate is plotted against the days of cumulative leaching. Leach rate
trend lines for the three leachants, Hanford around water, buildina Ais-

tilled water, and deionized water, are plotted on thic< aqraph alona with
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the leach rate curve for an in-can-melted borosilicate glass from WSEP
run SS-13.(]1) The borosilicate glass leach rate curve, based on cesium
analysis, approximates the cesium based periodic leach rate for fuel
fragments.

The periodic leach rate data for all the radioisotopes analyzed are
tabulated in the appendix. Selective leaching of the radioisotopes is
evident upon examination of the periodic leach rate data. The leach
rate based on cesium is 1000 times greater than the curium based leach
rate with the other reported elements spread in between. This unequal
leach rate of certain elements has been reported by many investigators
and was tabulated for many different forms of solidified waste by
Mende1.(7) The relative leachability of elements for the irradiated
fuel has been added to this tabulation, Table 3.

Leach Mechanisms

Figures 4 to 7 are graphs in which the fraction of radioisotopes
released are plotted against the days of cumulative leach. These
logarithmic graphs show that a combination of different mechanisms have
taken place. The obvious curved portion of the logarithmic plot for
244Cm was found to be of linear behavior and can be represented by the

general equation:

"Fp=nt+a (2)

where FR is fraction curium released, t is time (days) and n and a are
the slope and intercept of the curve, respectively. The data points
below the dashed portion of the curve represent a sample surface
conditioning anomaly.

The transition from the initial to the lona term mechanism occurred
in 5 to 31 days. In all cases the long time mechanism is linear on the
logarithmic plot and can be represented by the aeneral equation:

log Fy = mloat+b (3)

10
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where m is the slope and b is the intercept. This relationship in the
classical form is:

FR = BtM (4)

The values for m are indicative of the leach mechanisms and are
tabulated in Table 4. For Hanford ground water the long term leach
mechanisms are near identical with an average exponent of 0.N7 + 0.01.
For deionized water the average value for the exponent is 0.31t8‘g;.
building distilled water exponent values are widespread, 0.35 to'ﬂ.nﬁ,
indicating different leach mechanisms. This is probably attributable
to the varying quality of the building distilled water,(]g)

jonic concentrations.

The

hence varying

TABLE 4. Long Term Leach Mechanisms,

exponent m
Buildina
Hanford Ground Nistilled Deionized

Hater Water Water
Pu-239 + 240 0.07 0.26 n.30
Sr-90 + Y-90 0.07 0.35 0.32
Cm-244 0.08 0.16 0.28
Cs-137 0.06 0.06 n.32

It is beyond the scope of this report to analyze the leach mechanisms.
However the large difference in the exponent values for deionized water
and Hanford ground water warrants some discussion. An exnonent of 0.5
would indicate a constant diffusion coefficient for the radioisotopes
released. The 0.31 exponent for deionized water probably reflects an
inverse relationship of the diffusion coefficient for the radioisotope
with its ionic concentration in the leachant. In Hanford ground water
the exponent of 0.07 reflects the major role of dissolved chemicals

in the suppression of leach rate. The varyinag exponent for the building
distilled water from N.06 to 0.35 re-emphasizes the need for constant
leachant composition during leach testing. Deionized water is a repro-
ducible leachant which gives conservative results and allows for compar-
ison of data with those of other investigations.

16
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LEACH TEST RESULTS

LEACH TEST IDENTIFICATION NUMBER __Z=2 :
LABORATORY WHERE TESTS PERFORMED _Battelle-Northwest
. ANALYST
" DATE RESULTS REPORTED

Part A. Describtion of Leach Specimen

Specimen Identification Number -2
Proportion of Waste Incorporated in Mixture Irradiatéd LWR fuel pellet Weight %

or Volume%

(Based on initial volumes)

Type of Waste, Chemical and Radioisotopic Composition, and Specific Activity of the Waste

Type and Composition of the Immobilizatibn Material

Preparation of Specimen

Storage Conditions

Appearance:
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LEACH TEST RESULTS Page__of __

LEACH TEST IDENTIFICATION NUMBER 7-2

LABORATORY WHERE TESTS PERFORMED ___ Battelle-Northwest

ANALYST

DATE RESULTS REPORTED

Part B. Description of Leach Test Procedure

Sample Preparation*

Initial Weight of Sample, W __9.1833 arams

Volume of Sampie, V
Surface Area of Sample, S 11.7 ('mz

Method of Surface Area Determination__de0metric approximation

Diagram of Leach Apparatus: Paige type

Leachant Hanford Ground Water

Leachant Volume, V500 mI

Sampling Procedure drain leachant and refill at samplina

Analytical Techniques:
pH Instrument Identification and Calibration

Constituent a,.Analytical Procedure, Standard Deviation of Method

Constituent a,, Analylical Procedure, Standard Deviation of Method

*|f different from “"Preparation of Specimen” in Part A.
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LEACH TEST IDENTIFICATION NUMBER _Z-2

LABORATORY WHERE TESTS PERFORMED

ANALYST

LEACH TEST RESULTS

DATE RESULTS REPORTS

Part C. Experimental Data

i'age —__ of

Constituent Analyzed, A Cesium-134
Initial Amount in Sample A, 1.295 C1
TIME AND DATE: DAYS DECl;YﬁH AS CORRECTED | B B
n TOTAL DECAY FACTOR | ANALYZED BLANK CONC. a = ’ Lo EF
IN our T J Ylcd/m/mbee | d/m/ml )| ) 0 | %
8-18-75 | 8-19-75 1 1 21 - 0.926 ‘ %.11 -3 ‘,r
8-19-75 | 8-20-75 1 2 21 0.986 ] 5.71 -AF I
8-20-75 | 8-21-75 1 3 20 0.087 J3.35 -di
8-21-75 | 8-22-75 ! 4 19 n.0n7 (2.7 -0
8-22-75 | 8-25-75 . 3 7 16 n.aeo | 6.2¢ -4 |
" ] I —
8-25-75 | 9-2-75 8 15 16 Ongoﬁ ; !7 %7.?’1? =4 ‘ i
9-2-75 9-8-75 6 21 18 N,9R8 l '\ J £50‘§ -4 ! lf
9-8-75 | 9-18-75 10 31 a4 n.a71 I ; g6.45 —4} l l
9-18-75 | 10-17-75| .- 29 60 16 0.989 q( 4 ;2.78 -4‘i ; 1
10-17-7§ 11-18-75 32 92 | %% | 408 - | |
11-18-79 12-17-75| 29 | 121 5 1 0.970 2.0 -4, | |
12-17-7 1;&2_[ 29 | 150 16 | 0.990 | 103 -4 1\ |
A=15-76 | | | t |
| | | |
— —
1 1
|
_

** Concentration in leachate, show units, )
***a,=corrected cencentration x, V'L o« faic\tor to convert1o same units as Ag

ve



LEACH TEST RESULTS

wo——of
_EACH TEST IDENTIFICATION NUMBER
_ABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
>art C. Experimental Data .
Constituent Analyzed, A = _g t124n
Initial Amount in Sample A, X Z

TIME AND DATE: votaL | DAYS DECAY | A8 BLANK | CORRECTED By (W Cen o

IN ouTt o T DECAY FACTOR (/:ir}l:;rznﬁ?" ( cone ) ) To(gl—") e Aol
B-18-75 | 8-19-75 ! 1 1.36 +2 ’ 3.06 -8|3.10 -6|3.06 -8(7.00 -6
8-19-75 | 8-20-75 1 2 7.3 +#1 1.64 -8 |1.66 -6/4,70 -81(1.08 -5
8-20-75 | 8-21-75 1 3 5.7 +1 1.28 -2(1.3¢ -65.98 -81(1.37 -5
8-21-75 | 8-22-75 1. 4 5.6 +1 1.26. -8 |1.28 -6|7.24 -8[1.66 -5
8-22-75 | 8-25-75. 3 7 7.4+ 1.67 -8 |5.62 -7/8.91 -8PRp.04 -5
8-25-75 | 9-2-75 8 15 2.08 +] 4.68 --9 15.92 -89.38 -8Pp.14 -5
9-2-75 | 9-8-75 6 -2 19.2 n 2.07 -9 |3.50 -8{0.58 -8P.2n -§
9-8-75 | 9-18-75 10 31 2.4+ 5.4 -0 |5.48 -811.01 -7P.32 -5
9-18-75 | 10-17-75| - 29 60 2.0 +1 4.50 -9 |1.57 -8]1.n¢ -7p.42 -5
10-17-79 11-18-75| 32 92 g.2 0 1.85 -9 (5.8 -9/1.08 -7[2.47 -5
11-18-79 12-17-75| 29 121 2.0 +1 4.50 -9 | 1.57 -81.1p -7p.57 -5
12-17-79 1-15-76 | _ 29 150 2.33 + 5.25 -9 (1.83 -8]1.18 -7,2.70 -5

1-15-75.

¢ Concantration in leachate, show units.

*“*a,=corrected concentrationx V, xfactortoconvertto same units asA,.

g2



LEACH TEST RESULTS ) Page __of

LEACH TEST IDENTIFICATION NUMBER 22 -

LABORATORY WHERE TESTS PERFORMED

ANALYST

DATE RESULTS REPORTS

Part C. Expserimental Data _ ,
Constituent Analyzed, A Curium-242 =
Initial Amount in Sample A, 1-825 x 1072 Ci

92

VIME AND DATE: _ AS CORRECTED ' '
" e n TOIAL glE\(YZ;S\Y Eig%n (dA/Nn?/Lr:ﬁE?" ( BLANK V| CONC. ) 8 _;_.o(v;_ln) L L‘;_on|

8-18-75 | 8-19-75 1 1 30 n.an7 413 +2 11.03 -7

8-19-75 | 8-20-75 1 2 20 9011 |5.1  +] 1.26 -p

8-20-75 | 8-21-75 1 3 28 n.914 |5.9 +] 1.45 -8

8-21-75 | 8-22-75 1. a 27 0.917 3.5  +] 8.60 -9

8-22-75 | 8-25-75 . 3 7 24 n.926 4.7 +1 1.14 -8

8-25-75 | 9-2-75 8 15 31 0.905 2.02 +1 5.03 - -9

9-2-75 | 9-8-75 6 21 25 0.923 [3.9 +#1 0,52 -9

9-8-75 | 9-18-75% 10 31 26 0.92n 1.7 +1 4.16 -9

9-18-75 | 10-17-75| .- 29 60 | Yo | 0.942 |1.1 +1 2.63 -9

10-17-79 11-18-75| 32 92, 196 0.449 (3.f 0 1.81 -9

11-18-74 17-.17-75| 29 121 37 0.886 |1.38 +1 3.51 -0

12-17-79 1-15-76 29 150 8 0.975 3.39 +] 7.23 -9

1-15-7

** Concentration inleachate, show units.
a,=corfacted concentration x “factor tcconvertto same unitsas A,
*4*a, d trat v, xfactort ni tsasA;



LEACH TEST RESULTS - .

Page ___of
LEACI:i TEST IDENTIFICATION NUMBER -2
LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
Parn C. Experimental Data .
Constituent Analyzed, A Curi um'244,
Initial Amount in Sample A, 0.028734 Ci
TIME AND DATE: . DAYS DECAY & w )
. TOTAL ANALYZED 2" % (5 Lo (ko
N oot n r DECAY | FACTOR | A7ate, ( AGT o)
8-18-75 | 8-19-75 ] ] +2 ' 1.06 1.63 1.7%6 -7 3.68
8-19-75 | 8-20-75 1 2 50 +1 ] 1.0 1.56 1.16 -7 t4.04
8-20-75 | 8-21-75 1 3 6 4] 1.49, 2.29 1.31 -7 14.55
8-21-75 | 8-22-75 1 4 a0+ 9.23 1.42 1.40 -7 14.98
8-22-75 | 8-25-75 . 3 7 N 8.11 4.1F 1.48 -7 {5.16
8-25-75 | 9-2-75 8 15 . +] A4.71 a.07 -911.53 -7 |5.32
9-2-75 | 9-8-75 6 21 3. +1 6.98 1.79 1.60 -7 15.56
9-8-75 | 9-18-75 10 31 1. +] 3.83 5.9n 1.64 -7 [5.70
9-18-75 | 10-17-75| -~ 29 60 2. +1 a.50 2.39 1.68 -7 15.85
10-17-79 11-18-75 32 92 6. n 1.37 6.60 -10 1,69 -7 |5.80
11-18-74 12-17-75 29 121 2,16 +1 4.96 2.58 1.74 -7 | 6.06
12-17-79 1-15=76 29 150 4.00 +] 1.12 5.97 B -7 6.4t
-15-75

** Concentration in laachate, show units.
***a,=corracted concantration x VL x factor to convertto same units asAg.




LEACH TEST IDENTIFICATION NUMBER

LABORATORY WHERE TESTS PERFORMED

ANALYST

Z-2

LEACH TEST RESULTS

—_—

DATE RESULTS REPORTS .

Part C. Exparimental Data
Constituent Analyzed, A
Initial Amount in Sample A,

__Antimony-125 .

3.684 x 10°° €

Y - | B

DECAY

TIME AND DATE" AS ORRECTED :

" o 'n TO;AL B/F%IS\Y FACTOR (?jr}?nL]rzni?-. ( BLANK (: cONcC. ) 8" %o(\g_tn) La %2'
8-18-75 | 8-19-75 1 1 164 0.917 [2.85 +4 ' 7.02 -6
8-19-75 | 8-20-75 1 2 163 0.917 |8.87 +3 2.18 -6
8-20-75 | 8-21-75 1 3 " 162 0.918 |[6.52 +3 1.60. -6
8-21-75| 8-22-75 1 4 161 0.918 [6.71 +3 1.65 -6
8-22-75 | 8-25-75 . 3 7 158 0.920 [1.27 +4 3.11 -6
8-25-75 | 9-2-75 8 15 150 0.924 |[1.38 +4 3.36 - -6
9-2-75 | 9-8-75 6 21 246 0.875 |8.4 +3 2.16 -6
9-8-75 | 9-18-75% 10 31 237 0.880 |6.79 +3 1.74 -6
9-18-75 | 10-17-75 29 60 209 0.894 |7.05 +3 1.78 -6
10-17-79 11-18-75 32 92 177 0.910 |[1.24 +4 3.07 -6
11-18-74 12-17-75| _ 29 121 50 0.975 [1.08 +4 2.49 -6
12-17-79 1-15.76 29 150 22 0.989 |1.06 +4 2.41 -6

*¢ Concentration in leachate, show units,
***a,=corrected concentration x V’L Xxfactortoconvarttosame unitsas A,

8¢



' ‘ LEACH TEST RESULTS . e
LEACH TEST IDENTIFICATION NUMBER 2-2
LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
Part C. Experimental Data .
Constituent Analyzed, A E“r021 um-1 5.4
Initial Amount in Sample A, 0.062963 €1
TIME AND DATE DAYS DECAY B AS I CORRECTED — ‘ C
t TOTAL ANALYZED |  BLANK CONC. ae LN £s, | Lan
- — n T DECAY | FACTOR |, ‘4ymmje| ¢ | ) & (5m) y
8-18-75 | 8-19-75 1 1 1.5 +° " 1.7 -7  7.11 -7]1.01 -7]1.61
8—1.9—75 8-20-75 1 2 2.0 +? £.563 -e 14,59 -711.67 -7 .65
8-20-75 | 8-21-75 1 3 \ 2.1+ ‘ 4,73 -3 ,3.3> -7(2.14 -7 3.40
8-21-75 | 8-22-75 1 4 1.4 +2 3.15 -2 2.21 -7/2.46 -7 3.9
8-22-75| 8-25-75. 3 7 3.3 +2 7.43 -2 11.74 -7[/3.2n -7 5,18
8-25-75 | 9-2-75 8 15 I
9-2-75 | 9-8-75 6 21 |
9-8-75 | 9-18-75 10 31 1.7 #2
9-18-75 | 10-17-75| -- 29 60 <1+
10-17-749 11-18-75| 32 92 <1 ¥ _
o] -
11-18-79_12-17-75] 29 121 <1 +2 5.45
- -0
12-17-759_1-15-76 29 150 3.1 +#2 1./ -1
B |
|
| i
E | 4«
| |
| | | |

** Concentration inlaachate, show units,
***8 =enreactad concantrationy Vo xfactortoconverttnsame unitsasA



LEACH TEST RESULTS

LEACH TEST IDENTIFICATION NUMBER -2

LABORATORY WHERE TESTS PERFORMED

ANALYST

DATE RESULTS REPORTS

Part C. Experimental Data

Constituent Analyzed, A Ruthen iym-106

e of

Initial Amount in Sample A, U. 867 C.‘I
TIME AND DATE: . AS CORRECTED ‘
————1 | ™ | Gecar | Facron | MR SN[ e | G
8-18-75 | 8-19-75 1 1 164 0.778 [3.71 +4 | 1.07
8-19-75 | 8-20-75 1 2 163 0.778 [7.75 +3 2.24
8-20-75 | 8-21-75 1 3 162 0.779 |5.18 +3 1.50.
8-21-75 | 8-22-75 1 4 161 0.781 [4.23 +3 1.22
8-22-75 | 8-25-75 . 3 7 158 0.785 [5.71 +3 1.64
8-25-75 | 9-2-75 8 15 150 0.796 [3.98 +3 1.13 .
9-2-75 | 9-8-75 6 21 246 0.665 £3.25 +3 £1.10
9-8-75 | 9-18-75 10 31 237 0.677 [3.16 +3 1.05
9-18-75 | 10-17-75| .. 29 60 209 0.715 £6.07 +2 £1.91
10-17-79 11-18-7 32 92 177 0.759 £1.13 +3 £3.35
11-18.78 19.17.75| 29 121" 50 0.932 |2.08 +3 5.03
12-17-79.1-15-76 29 150 22 0.970 {2.12 +3 4,02

** Concentration in leachate, show units.
¢+ g,=corrected concentrationx V‘\. % factor to convert 1o same units as A,

ot




LEACH TEST IDENTIFICATION NUMBER

‘LABORATORY WHERE TESTS PERFORMED

ANALYST

LEACH TEST RESULTS . |

DATE RESULTS REPORTS

Part C. Experimental Data
Constituent Analyzed, A

Strontium-2n + Yttrium-0n

Page . of

Initial Amount in Sample A, 1.3389 Ci_
ea0ontE | o | DAY | ECAY [ e gy feomeere | Ty [ o o
N ouT n T DECAY FACTOR Ca/m/ml e Yy ' Ao\ Sty Ao‘
8-18-75 | 8-19-75 1 1 2.0 4F ' A5N -4 1,40 -4 |4.50 -4[3.36 -4
8-19-75 | 8-20-75 1 2 1.4 +F 3.15 -571.04 -5 [A. 22 -413.6N -4
8-20-75 | 8-21-75 1 3 5.0 44 1122, s A, g la0n 23,60 -4
8-21-75 | 8-22-75 1 4 YR 1.2n -5 R.06 -€ |5.12 -4[3.93 -4
8-22-75 | 8-25-75 . 3 7 7.2 +4 1.62 -501.7% -¢ [5.28 -4 3,05 -4
8-25-75 | 9-2-75 8 15 .0 44 1.85 -6 F.22 -7 15,448 -414.06 -4
9-2-75 | 9-8-75 6 21 £.0 42 1.5 -5, 67 -7 |5.50 -414.13 -4
9-8-75 | 9-18-75 10 31 7.2 +4 1.76 -5 5.91 -7 |5.77 -414.31 -4
9-18-75 | 10-17-75 29 60 9.8 +4 1.0° -5 R.26 -7 |5.07 -4 4,46 -4
10-17-79 11-18-75 32 92 2.1 +% 4,73 -~L AR -7 [FA4 -4 401 -4
11-18-79 12-17-15 29 121 1.66 +5 3.74 -54.27 -7 |6.81 -45.09 -4
12-17-78 1-15-76 29 150 1.7 458 3.3 -54.37 -7 |7.20 -415.3% -4
1-15-75
-
|
- |

** Concentrationinleachate, show units.

***s,=corrected concantrationx VL xfactortocaonvertto sameunitsasA,,

L€
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LEACH TEST RESULTS

LEACH TEST IDENTIFICATION NUMBER Z-3
LABORATORY WHERE TESTS PERFORMED _Battelle-Northwest
ANALYST

DATE RESULTS REPORTED

Part A. Description of Leach Specimen

Specimen Identification Number  Z-3 .
Proportion of Waste Incorporated in Mixture Irradiatéed LWJ;LJE’] pellet ] Weight %
or Volume%

Type and Composition of the Immobilization Material i

Storage Conditions

Appearance: B -
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LEACH TEST RESULTS Page__of __
LEACH TEST IDENTIFICATION NUMBER Z-3
LABORATORY WHERE TESTS PERFORMED Battelle-Northwest

ANALYST

DATE RESULTS REPORTED

Part B. Description of Leach Test Procedure

Sample Preparation®

Initial Weight of Sample, W 5.0482 gms

Volume of Sample, V

Surface Area of Sample, S 11.4 Cm2

Method of Surface Area Determination geometric approximation
Diagram of Leach Apparatus: Paige type

Leachant Hanford Ground Water

Leachant Volume, V| 500 ml

Sampling Procedure Drain leachant and refill at sampling.

Analytical Techniques:
pH Instrument Identification and Calibration

Constituent a, ,Analytical Procedure, Standard Deviation of Method

Constituent a,, Analytical Procedure, Standard Deviation of Method

*lf different from “"Preparation of Specimen™ in Part A.



LEACH TEST RESULTS

t'ays

of

LEAC}‘i TEST IDENTIFICATION NUMBER Z-3
LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
Pant C. Experimental Data .
Constituent Analyzed, A Cesium 137
Initial Amount in Sample A, 0-8489, Ci
TIME AND DATE AS CORRECTED ’ o
| T | Detay | Phcron | | s (ool e 2y | pa B
IN our Yolta/m/m | B/mm ! | ! o |
8-18-75| 8-19-75 1 1 4.69 +7 4.53 + 3 1.06 - 2 {5.53 - 3[1.06 -2|1.25 -2
8-19-75| 8-20-75 1 2 5.64 6 1.27 - 3 16.66 - 4/1.19 - 2 i1.40 - 2
8-20-75| 8-21-75 1 3 2.40 + 6 5.41-- 4 12.83 -411.24 - 2{1.46 - 2
8-21-75( 8-22-75 1 4 1.66 + 6 3.74 - 4 |1.96 - 4]1.28 - 2 | 1.51 2
8-22-75| 8-25-75 3 7 3.27 + 6 7.36 -4 (1.29 -4/1.35 -2 (1.59 -2
8-25-75| 9-02-75 8 15 5.2 + 6 1.18 - 3 |7.73 -5(1.47 - 2 11.73 - 2
-02-75 9-08-75 6 21 3.27 + 6 7.36 -4 6.43 -5|1.54 - 2|1.82 -2
9-08-75] 9-18-75 0 31 2.50 + 6 5.63 - 4 12.95 - 511.60 - 2,1.88 -2
-18-781] 10-17-758 29 60 3.37 + 6 7.99 -4 11.37 -5(1.68 -2 (1.97 2
10-17-75| 11-18-75 32 9?2 1.99 + 6 4.48 - 4 17.34 - 611.72 -2 12.03 -2
11-18-75| 12-17-75 29 121 1.47 + 6 3.31 4 /15,98 - 6/1.75 - 2 |2.07 2
2-17-75 1-15-76 29 150 1.17 + 6 2.64 - 4 [4.76 - 6|1.78 - 2 12.10 - 2

** Concentration in leachats, showunits.

***a,=corrected concentration x Vc xYactor'to converttosame units as A

ve



e . LEACH TEST RESULTS - ‘ e T pagd ot

LEACH TEST IDENTIFICATION NUMBER Z-3

" LABORATORY WHERE TESTS PERFORMED

ANALYST

DATE RESULTS REPORTS

Part C. Experimental Data

13

Constituent Analyzed, A Cesium-134
Initial Amount in Sample A, 1.2613 Ci
el ' TOTAL DAYS DECAY anatvzeo | Buank | COZORTE PRID 2 (% | Lo, |kan
N ouT T . DECAY FACTOR (d/m/mlr| Yd/mm)? | , Ap\Sin Aol
8-18-75 | 8-19-75 1 1 21 0.986 |5.00 +7 ' 1.14 -2
8-19-75 | 8-20-75 1 2 2l 0.98 [5.93 6 1.35 -3
8-20-75 | 8-21-75 1 3 20 0.987 |2.45 +6 5.569. -4
8-21-75| 8-22-75 1 4 19 0.987 {1.70 +6 3.88 -4
8-22-75 | 8-25-75 . 3 7 16 0.989 (3.29 +6 7.49 -4
8-25-75 | 9-2-75 8 15 16 0.989 |[5.29 +6 1.20 .-3
9-2-75 | 9-8-75 6 21 18 0.988 [3.32 +6 7.57 -4
9-8-75 | 9-18-75 10 3] 44 0.971 (2.46 +6 5.71 -4
9-18-751 10-17-75 29 60 16 0.989 |3.51 +6 7.90 -4
0-17-79 11-18-75| 32 92 30 0.980 11.72 +6 3.05 -4
11-18-79 12-17-75 29 121 45 0.970° |1.21 +6 2.81 -4
12=17-79 1-15=76 29 150 16 N.989 [9.68  +5 2.20 -4

** Concentration in leachate, show units.

***a,=corrected concentration x VL x factor to convartto same units as A,



LEACH TEST RESULIS rage ot

LEAC}:i TEST IDENTIFICATION NUMBER Z-3
LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
Part C. Experimantal Data .

Constituent Analyzed, A Plutonium 232 + 240

Initial Amount in Sample A, 4.2542 X 107° (1

TIME AND DATE AS CORRECTED '

tn TOTAL géYzY E/E\g%l’ ANALYZED |  BLANK CONE. B 2 T EF‘

N our T ¢ Y ltd/mm| b/mm ! | ) o |
8-18-75| 8-19-75 1 1 8.3 +1 |<2 1.87 - 81.94 - 6,11.87 - 8 4.40 -6
8-19-75| 8-20-75 1 2 9.9 +] 2.23 -8 12.32 - 614,10 - 8 /|9.65 - 6
8-20-75| 8-21-75 1 3 8.2 +1 1.85-- 8 1,92 -6 15.95 -8[1.40 - 5
8-21-75| 8-22-75 1 4 4.9 +1 1.10-8 1.15 -6 |7.05 - 8 | 1.66 - 5
8-22-75| 8-25-75 3 7 9.1 +1 2.05 -8 2.12 -6 [9.10 - 8]2.14 - 5
8-25-751 9-02-75 8 15 2.7 +1 6.08 - 9 7.90 -8 |9.71 - 8 |2.28 - 5
9-02-75| 9-08-75 6 21 3.6 +1 8.11 - 911.40 -7 |1.05 -7 12.47 -5
9-08-75| 9-18-75 10 3] 1.51 + 1 3.40 - 9 3.52 -8 |1.09 -7 |2.56 -5
9-18-751 10-17-75| -~ 29 60 2.2 +1 4,96 - 9 1.78 -8 (1.13 - 7 | 2.67 - 5
10-17-75| 11-18-75 32 92 8.5 0 1.91 - 90 91 _.a |1.14 -7]2.70 -5
11-18-75] 12-17-75| 29 121 <10 2.25 - 9)(8,08--9]1.17-7[2.75- 5

12-17-75| 1-15-76 29 150 <10 2,25 - 9)(8,08-9]1.19- 712,81 -5

** Concentration in leachate, show uniss.

***a,=corrected concentrationx .VL‘ xfattor to corivert to same units as A,

9¢



LE

A LcACLH 1291 hl:bu‘l.lo . rage __ u
LEACH TEST IDENTIFICATION NUMBER Z-3
LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
Part C. Experimental Data .
Constituent Analyzed, A Curium 242 S
Initial Amount in Sample A, 1. 77_7 x 107¢ Ci
TIME AND DATE . T AS CORRECTED ' !
1 TOTAL DAYS DECAY ANALYZED BLANK CONC, W 8t (5= La |Lan
N ouT T DECAY FACTOR (a/mmy | B/mml ) | ) 0\Sty AD]
8-18-75 8-19-75 1 1 30 Q.9n7 3.04 + <2 7.55 - 8
8-19-75| 8-20-75 1 2 29 0.91 4.7 + ] 1.16 - 8
8-20-75 8-21-75 1 3 28 0.914 3.6 +1 8.87 - a
8-21-75| 8-22-75 1 4 27 0.917 2.0 +1 4.91 - 9 .
8-22-75 8-25-75 3 7 24 0.926 3.3 +1 8.03 -9
8-25-751 9-02-75 8 15 31 0.905 4.6 + ] 1.14 - 8
-02-75] 9-08-75 6 21 25 0.923 1.8 + 1 4.39 - 9 -
9-08-75| 9-18-75| 10 31 26 n.92n 2.5 +1 6.12 - 9
9-18-75| 10-17-758| - 29 a0 19 N.942 9.8 0 2.34 - 9
10-17-75| 11-18-75 32 92 196 n.a4g 0.8 0 4.01 - 10
11-18-75] 12-17-75 29 121 37 0.884 3.86 0 0.81 - 1n
2-17-75| 1-15-76] 29 150 8 n.975 6.69 0 1.43 - @
| | l
| | |
| \
I\

** Concentrationinleachata, show units.
***a,=corracted concantrationx VL x factorto convertto same unitsas A,



LEACH 1EST HESULIS T 777777 rage___or

[

LEACH TEST IDENTIFICATION NUMBER Z-3

LABORATORY WHERE TESTS PERFORMED

ANALYST

DATE RESULTS REPORTS

Part C. Experimental Data

gt

. Curium 244
e At in Garale A 0.027985 Ci

TIME AND DATE: . TOIAL . gééiy | Eigﬁgn ANASLED BLANK cozgiEED e %Q(%ﬁ -,E?» ;ﬁ#

N our AY (d/m/m0" | b/m/mL ! |« ) ' |
8-18-75| 8-19-75| 1 1 3.18 + 2 | <2 ] 7.16 - 8 [1.14 - 67.16 - 8 [2.56 - 6
8-19:75| 8-20-75 1 2 4.0 +1 9.01 - 9 [1.43 - 7/8.06 - 8 [2.88 - 6
8-20-75| 8-21-75| 1 3 4.5 +1 1.01-- 8 |1.61 - 7/9.08 - 8 [3.24 - 6
8-21-75| B8-22-75 1 4 2.0 +1 4,50 -9 /7.4 -89.53 -8 |3.40 -6
B-22-75| 8-25-75 3 7 2.4 +1 5.41 - 9 12.86 - 8(1.01 -7 [3.60 -6
8-25-75| 9.02-75| 8 15 6.0 + 1 1.35 - 8 |2.68 - 8]1.14 - 7 [4.08 - 6
9-02-751 9-08-75 6 21 1.8 +1 4.05 - 9 [1.07 - 8]1.18 - 7 |4.22 - 6
9-08-7 9-18-75/ 10 31 3.7 +1 8.33 -9 (1.32 -81.27 -7 |4.52 - 6
9-18-751 10-17-758! -~ 29 60 1.5 +1 3.33-9/1.85-911.30-7 |4.64 - 6
10-17-75| 11-18-75] 32 92 2.2 0 v96 - 10/2.45 - 10/1.30 - 7 |4.66 - 6
11-18-75] 12-17-75 29 121. 9.65 0 2.17 - 9 {1.19 - 9[1.33-7 |4.74 - 6
12-17-75 ]-]5—75 29 150 1.50 + 1 _ 3.38 - 1.85 - 9[1.36- 7 [4.86 - 6

** Concentration in leachata, sho‘w-ut,‘ilg.
N [ - .l B e -tra o A

22 iR e ROT RN Y W NRuRO TN SAMA RIS AR AL
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LEACH TEST RESULTS

LEACH TEST IDENTIFICATION NUMBER Z-4
LABORATORY WHERE TESTS PERFORMED _ Battelle-Northwest
ANALYST

DATE RESULTS REPORTED

Part A. Description of Leach Specimen

Specimen ldentification Number 7-4 i
Proportion of Waste Incorporated in Mixture__Irradiated LWR fuel pellet Weight %

or Volume%

(Based on initial volumes)

Type of Waste, Chemical and Radioisotopic Composition, and Specific Activity of the Waste

Type and Composition of the Immobilization Material

Preparation of Specimen

Storage Conditions

Appearance:

of
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LEACH TEST RESULTS

Page__ of __

LEACH TEST IDENTIFICATION NUMBER Z-4
LABORATORY WHERE TESTS PERFORMED ___ Battelle-Northwest
ANALYST

DATE RESULTS REPORTED

Part B. Description of Leach Test Procedure

Sample Preparation®

Initial Weight of Sample, W 4.3392 am

Volume of Sample, V o

Surface Area of Sample, S 9,82 cm” :

Method of Surface Area Determination geometric apnroximation

Diagram of Leach Apparatus: Paiace type

Leachant 324 Buildina water v

Leachant Volume, V, 500 ml

Sampling Procedure drain leachant and refill at samplinag

Analytical Techniques:
pH Instrument Identification and Calibration

Constituent a, ,Analytical Procedure, Standard Deviation of Method

Constituent a;, Analytical Procedure, Standard Deviation of Method

*|f different from “Preparation of Specimen’ in Pant A.



I T LEACH TEST RESULTS . . ; DU g

LEACH TEST IDENTIFICATION NUMBER Z-4

"LABORATORY WHERE TESTS PERFORMED

ANALYST

DATE RESULTS REPORTS

Part C. Experimental Data

Ly

Constituent Analyzed, A Cesium-1 ?7

Initial Amount in Sample A, 0.7297 Ci
e N N T I B L ) I PPN B P
N ouT T DECAY FACTOR (/m/ml | d/m/mn )| ) A,\Stp AOL
8-18-75 | 8-19-75 1 1 2.50 +7(R.70 42| 5.63 -3/3.40 -3 |5.63 -37.72
8—1.9-75 8-20-75 1 2 5.51 +¢ 1.24 -3|7.40 -4 [f.87 -3|9.41
8-20-75 | 8-21-75 1 3 2.97 +6 €.69 <4404 -4]7.54 -3{1.nN3
8-21-75| 8-22-75 1. 4 2.32 +F 5.23 -4|3.1F -4 |8.06 -311.1N
8-22-75 | 8-25-75 . 3 7 3.68 +6 .29 -41.67 -4 8.9 -31.22
8-25-75 | 9-2-75 8 15 7.35 +F 1.66 . -3|1.24 -4 |1.06 -2|1.45
9-2-75 | 9-8-75 6 21 3.80  +€ .76 -4i8.22 -5 |1.14 -2 1.57
9-8-75 | 9-18-75 10 31 3.52 +f 7.903 -414.79 -5 |1.22 -2|1.67
9-18-75 | 10-17-75/ .- 29 60 4.31 +€ .71 -4(2.72 -5 [1.32 -2[1.8]
10-17-79 11-18-75 32 92 2.N7 +€ 4.¢6 -118.80 -€|1.37 -21.87
11-18-79 12-17-75| _ 29 121 1.00 +F P.06 -415.11 -F [1.30 -2(1.0]
12-17-79 1-15=7 29 150 1.N7 +F 2,41 -4 5,02 -6 1,41 -2,1.74

** Concentration inleachate, show units,
*“*a,=correctedconcantrationx V, xfactortoconvertiosameunitsasA,.
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LEACH TEST RESULTS . |

s Page —__of ___
LEACH TEST IDENTIFICATION NUMBER Z-4
LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
Part C. Exparimental Data .

Constituent Analyzed, A P1ut0n1um-27_§‘33 + 24n
Initial Amount in Sample A 3.656€ x 117~ (i
TIME AND DATE: " TOTAL DAYS DECAY ANAASZED BLANK coggicgeo e . (21_) ™ gﬂ

8-18-75 | 8-19-75 1 1 5.2 42 <2 1.13 -711.36 -5 {1.17 -7]3.n0 -5
8-19-75 | 8-20-75 1 2 5.32 47 1.20 -7ﬁ.45 -5 ]2.33 -7[6.35 -5
8-20-75 | 8-21-75 1 3 4.30 +2 0,20 81710 .5 13.32 -7[9.n5 -5
8-21-75| 8-22-75 1 4 3.03 +? .85 -84.n7 -5 (4.20 -711.15 -4
8-22-75 | 8-25-75 . 3 7 4.01 +2 11 -7 14.44 -6 (5.21 -7|1.45 -4
8-25-75 | 9-2-75 8 15 1.56 +3 3.51 -7 l5_‘§n .6 |8.82 -7 2.42 -4
9-2-75 | 9-8-75 6 21 17.30 42 1.66 -713,3 - 1.7 -f|2.87 -4
9-8-75 | 9-18-75 10 31 5,63 +? 1.27 -711.53 -6 |1.18 -] 3,22 -4
9-18-75 | 10-17-75| -- 29 60 5.1 +1 1.5 =P 4,78 -2 [1.19 -€|3.24 -4
10-17-79 11-18- 32 92 2.51 +2 5.66 -812.13 -7 [1.25 -6| 3.41 -4
11-18- 12-17-75 29 121 2.64 42 h.a5h -9 2.4 -7 1.31 -6| 3.57 -4
12-17-75 1-15-76 29 150 3.27 +? 7.36 -A 3.06 -7 1.32 -f£] 3.77 -4

** Concantration in laachate, showunits,

***a,=corracted concentrationx V, xfactortoconverttosameunitsasAg.

Ev



LEACH TEST RESULTS ' Page ___of ___

LEACH TEST IDENTIFICATION NUMBER -4

LABORATORY WHERE TESTS PERFORMED

ANALYST

DATE RESULTS REPORTS

Part C. Experimental Data curi 24
Constituent Analyzed, A urium- . -
Initial Amount in Sample A, __1.5276 x 10 . %]

vv

TIME AND DATE: AS CORRECTED ' '
PR e U IR -2 S = vt B I TC B R S
8-18-75 | 8-19-75 1 1 30 0.907 1.63 +?‘ <? 4.05 -7
8-19-75 | 8-20-75 1 2 29 0.9117  |1.50 +7| 3.81 -8
8-20-75 | 8-21-75 1 3 28 0.914  |11.21 +2 2.98 -8
8-21-75 | 8-22-75 1 4 27 0.917 9.5 +1 2.33 -8
8-22-75 | 8-25-75 | 3 7 24 0,926 |2.61 42| - 6.3 -8 |
8-25-75 | 9-2-75 8 15 31 0.905 |1.53 +3 3.81 -7 J
9-2-75 | 9-g-75 6 21 25 1 0.923 [3.3%6 +7 g.20 -8 | |
9-8-75 | 9-18-75 10 31 26 | 0.920 |1.12 +3 | 2.89 -7, i
9-18-75 | 10-17-75| .- 29 60 19 0.942 1.12 +2 2.82 -8
10-17-75 11-18-75| 32 92 | 196 |0.449 |1.47 +2 7.37 -8
11-18- 19-17-7% 29 121 37 0. 886 2.59 +7 6.56 -8
12-17-75 1-15-726 29 150 8 0.975 5.12 +2 1.18 -7
.|
e Concemmionin‘leachgle‘,showun’sits. <t ‘.

***s,=carractedcancentratinnx V  x fAriarta convar 1o came units ss A,



LEACH TEST RESULTS ' ' 3

Gy

* Page ___of
LEACH TEST IDENTIFICATION NUMBER Z-4
LABORATORY WHERE TESTS PERFORMED __ Battelle-ilorthuest, C-Cell, 324 Pldq.
ANALYST
DATE RESULTS REPORTS
Part C. Experimental Data .
Constituent Analyzed, A Cup um-244
Initial Amount in Sample A, 0. 022054 C1_
TIME AND DATE- DAYS DECAY r AS CORRECTED | s ' Tao
'n TOTAL DECAY FACTOR | ANALYZED | BLANK CONC. 2, % (50) Lo E;ﬂ
IN out ‘ Yolcd/m/mbe ) d/m/m ) | ) or in o
8-18-75 | 8-19-75 1 1 1.67 +3] <2 i 3.76 -7 6.°1 -6/3.76 -7[1.56 -5
8-19-75 | 8-20-75 1 2 1.17 +2| <2 12,66 elama 7lam -71.67 -5
8-20-75 | 8-21-75 1 3 1.13 +2 <2 2.54 -3 AR -714.2% -71.78 -5
8-21-75 | 8-22-75 1 4 0.7  +1 <2 2.1 -n 4.2 -714.50 -71.87 -5
8-22-75 | 8-25-75 . 3 7 2.56n 42 <2 '5.63 - 3.45 -7|5.06 -7[2.10 -5
8-25-75 | 9-2-75 8 15 1.50 +3 <? 3.5 -7 8.23 -718.€4 -7|3.50 -5
9-2-75 | 9-8-75 6 21 3.38 +2 <? 7.61 -912.33 -7/9.A0 -7,3.01 -5
9-8-75 | 9-18-75 10 31 1.17  +2 <2 2.6 -7 4,24 -711.29 -€5.0" -5
9-18-75 | 10-17-75 29 60 1.44  +° <2 3.24 -8 2,06 -£/1.24 -6/5.14 -5
10-17-79 11-18-75| 32 92 3.82 +2 8.60 -8| 4.94 -8/1.33 -6/5.51 -5
11-18-749 12-17-75 29 121 A,87 47 <? 1.n? -7| f.47 -%/1.43 -6 5,94 -5
12-17-79 1-15-7 29 150 f.73 +° <2 1.97 -7 1.25 -7/1.62 -6£|6.76 -5
a
1

** Concantration in leachate, show units.
***a,=corractadconcentrationx V xfactortoconverttosamauniteasA |




LEACH TEST RESULTS Page _ of
LEACH TEST IDENTIFICATION NUMBER -4
LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
Part C. Experimental Data .
Constituent Analyzed, A Ant]mny']gg .
Initial Amount in Sample A, 3.084 x m Ci
TIME AND DATE: DAYS DECAY#' AS CORRECTED 8w
t TOTAL ANALYZED BLANK CONC. 8" e G Ta, Lean
" o " r DECAY | FACTOR | AVA2e, e Aol3T) 5y

8-18-75 | 8-19-75 1 1 164 0.917 (2.16 +4 5.30 -6 (¢./0w0m S

8-19-75 | 8-20-75 1 2 163 0.917 |1.90 +4 4.67 -6

8-20-75 | 8-21-75 1 3 162 0.918 |1.30 +4 3.10. -6 |

8-21-75 | 8-22-75 1 4 161 0.018 |9.6 +3 2.3 -6 |

8-22-75 | 8-25-75 . 3 7 158 0.920 |[1.76 +4 4.31 -¢

8-25-75 | 9-2-75 8 15 150 N.924 |4.08 +4 9.94 .-¢

9-2-75 | 9-8-75 6 21 246 0.875 |1.40 +4 3.60 -6

9-8-75 | 9-18-75 10 31 237 0.880 |1.24 +4 3.17 -6

11.18.94 12.17.75| 29 121 50 0.975 |1.61 +4 3.72 -6 |
_12-17-79 1=15.76 29 150 22 0.989 J].Sq +4 3.4A2 -6

** Concentration in laachata, show undts,

**°a,=corrected concentrat.en x .VL X factor 10 convert 1o same units asA,.

9%
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o LEACH TEST RESULTS

EACH TEST IDENTIFICATION NUMBER

ABORATORY WHERE TESTS PERFORMED

NALYST

ATE RESULTS REPORTS

art C. Experimental Data

Constituent Analyzed, A Europium-154

0.752714 Ci

Initial Amount in Sample A,

© " Page __~ of

TIME AND DATE- AS CORRECTED !
T || o | eacton | e | o [Reme e | R6R) |2n (B
8-18-75 | 8-19-75 1 1 1.94 +3 ' 4.14 -7|3.86 -6|4.14 -77.86 -F
8-19-75 | 8-20-75 1 2 1.7 +2 3.23 -7 3.20n -714.53 -7 |8.50 -6
8-20-75 | 8-21-75 N 3 1.7 +2 2.25. -8|1.88 -7/4.75 -79.n2 -¢
8-21-75 | 8-22-75 1. 4 1.0 +? 2.25 -211.88 -7/4.93 -7(9.44 -f¢
8-22-75 | 8-25-75 . 3 7 2.4 +2 5.41 -8 1.50 -7/5.52 -7]1.06 -5
8-25-75 | 9-2-75 8 15 2.8 +2 1.9 .-7|2.07 -7|7.50 -71.42 -5
9-2-75 | 9-8-75 6 21 12.9 42 6.53 -8 9.08 -88.15 -7(1.55 -5
9-8-75 | 9-18-75 10 31 €.7 2 1.1 -7 1.26 -7/9.66 -7(1.83 -5
9-18-75 | 10-17-75] - 29 60 2.84 3 6.40 -7] 1.84 -7/1.61 -6/3.05 -5
10-17-79 11-18-75 32 92 4.1 +2 9.23 -8|2.41 -8/1.70 «63.22 -5
11-18-79 12-17-75 29 121 2.0 42 A:50 812,17 -8{1.74 -6(3.31 -5
12-17-75 1-15-76 29 150 0.7 +2 2.21 -7/ 6.35 -8/1.9¢ -6{3.73 -5

** Concentration in leachate, show units.
***a,=corractedconcentration x VL x factortoconverttosame units as A,

Ly



LEACH TEST RESULTS ' Page ___of ___

LEACH TEST IDENTIFICATION NUMBER Z-4

LABORATORY WHERE TESTS PERFORMED

ANALYST

DATE RESULTS REPORTS

Part C. Experimental Data .
Constituent Analyzed, A RUthemum-l?GC,
Initial Amount in Sample A, /7.509 x 10 ‘ 1

8Y

TIME AND DATE: . AS CORRECTED o w o
] e |8 g R a0 | o [

8-18-75 | 8-19-75 1 1 164 0.917 |5.39 +4 1.32 -5

8-19-75 | 8-20-75 1 2 163 0.917 |1.98 +4 4.86 -6

8-20-75 | 8-21-75 1 3 162 0.918 |[1.40 +4 3.43 -6

8-21-75| 8-22-75 1. 4 161 0.918 |1.24 +4 3.n4  -f

8-22-75 | 8-25-75 . 3 7 158 n.92n0 (2.0 +4 4,00 -€

8-25-75 | 9-2-75 8 15 150 n.924 3.N8 +4 7.51 -6

9-2-75 | 9-8-75 6 21 246 0.875 |1.15 +4 2.96 -6

9-8-75 | 9-18-75 10 31 237 n.880 | 1.10 +4 2.81 -f

9-18-75 | 10-17-75| .- 29 60 209 N0.894 11.94 +4 4,80 -€

10-17-79 11-18-75 32 92 714 0.962 |1.11 +4 2 60 -6

11-18-79 12-17-75| - 29 121 50 0.975 |5.54 +3 1.28 -6

12-17-79 1-15=76 29 150 22 0.989 |4.1n +3 0.34 -7

** Concentrationinleachats, show‘qhitts.’ e o C o ’

o . L 4. e
”‘l\—t.unuumd concenuauvila ‘V‘L AjJoLlur luLunNvaILu aImo Ui d:f.\a.



LEACH TEST RESULTS "

r'age‘~ of
LEACH TEST IDENTIFICATION NUMBER Z-4
" LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTYS REPORTS
Part C. Expavrimantal Data .
Constituent Analyzed, A (IIEG;ng144
Initial Amount in Sample A, : L
TIME AND DATE DAYS DECAY AS CORRECTED I~
' TOTAL ANALYZED BLANK CONC. 8 2 La Lan
" oo n Y DECAY | FACTOR | fhaveeee. ( , A o)

8-18-75 | 8-19-75 1 1 164° | 0.712 | 5.59 +4 | 11.77 -5

8-19-75 | 8-20-75 1 2 163 0.714 3.76  +3 1.19 -6

8-20-75 | 8-21-75 1 3 162 0.716 {<1.0 +3 <3.15 -7

8-21-75 | 8-22-75 1 4 161 0.717 2.27 +3 17.13 -7

8-22-75 | 8-25-75 . 3 7 158 0.723 |<2.8 +2 <8.72 -8

8-25-75 | 9-2-75 8 15 150 0.737 1.19 +4 1.51. -7

9-2-75 | 9-8-75 6 21 246 0.568 |[<4.93 +2 <1.95 -7

9-8-75 9-18-75 10 31 237 0.584 5.09 +3 1.9¢ -6

9-18-75 | 10-17-75 -~ 29 60 209 | 0.633 |3.89 +3 1.33 -6

10-17-79 11-18- 32 92 74 0.870 4.22 +3 1.09 -6

11-18-79 12-17-75 29 121 50 0.912 <1.07 +3 <?2.64 -7

12-17-79 1-15-76 29 150 22 0.961 |<1.64 +3 <3.84 -7

** Cancentration inleachate, show units.

***a.=correctedconcentrationx V, xfactortoconverttosameunitsasA,.
-

ht
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LEACH TEST RESULTS

LEACH TEST IDENTIFICATION NUMBER Z-5

LABORATORY WHERE TESTS PERFORMED _Battelle-Northwest
ANALYST
DATE RESULTS REPORTED

Part A. Description of Leach Specimen

Specimen Identification Number Z-5 B
Proportion of Waste Incorporated in Mixture__Irradiated LWR fuel pellet Weight %

or Volume%

{Based on initial volumes)

Type of Waste, Chemical and Radioisotopic Composition, and Specific Activity of the Waste

Type and Composition of the iImmobilization Material

Preparation of Specimen ___

Storage Conditions

Appearance: o R
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LEACH TEST RESULTS Page_ of _
LEACH TEST IDENTIFICATION NUMBER 7-5.
LABORATORY WHERE TESTS PERFORMED Battelle-Northwest

ANALYST

DATE RESULTS REPORTED

Part B. Description of Leach Test Procedure

Sampie Preparation®

5.3041 am

Initial Weight of Sample, W
Volume of Sample, V

n
M
Surface Area of Sample, S TZ.77 cm

Method of Surface Area Determination__aeometric anproximation

Diagram of Leach Apparatus: Pajce type

Leachant 324 Building water

500 mi

Leachant Volume, VL

Sampling Procedure drain leachant and refill at samplina

Analytical Techniques:
pH Instrument ldentification and Calibration

Constituent a, ,Analytical Procedure, Standard Deviation of Method

Constituent a,, Analytical Procedure, Standard Deviation of Method

*If different from “"Preparation of Specimen’ in Part A.



LEACH TEST RESULTS ) Page ___of ___
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LEACH TEST IDENTIFICATION NUMBER Z-5
LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
Part C. Exparimental Data —
Constituent Analyzed, A Ces ium ]?7
Initial Amount in Sample A, __0:3919 Ci
TIME AND DATE" DAYS DECAY h AS CORRECTED 1 AW N ] '
t TOTAL ANALYZED BLANK CONC. a =< (== Ls, |Lan
N out n T DECAY FACTOR ( d/m/ml) { d/m/m]’ ( ) Ao(s‘n> Aol
8-18-75 | 8-19-75 1 1 4,03 +7 [ 1.62 +2 0.n3 -314.,51 -3/9.nM -3 1.n2 =2
8-19-75 | 8-20-75 1 2 £.72 +£ 1.51 -3 |7.53 -4|1.n¢ -2 1.1 -2
8-20-75 | 8-21-75 1 3 3.30 +6 7.43 -413,70 -411.13 -2(1.27 -2
8-21-75 | 8-22-75 1 4 2.10 46 4,03 -412.25 -4{1.18 -7]1.33 -2
8-22-75 | 8-25-75 . 3 7 3.N6 +6 £.00 -4 11,14 -4/1.25 -2 1.4 -2
8-25-75 | 9-2-75 8 15 3.00 +6 g.00 4| E.50 -5[1.34 -2 1.50 -2
9-2-75 9-8-75 6 21 1480 46 1.ne -3 2.9% -5/1.45 -2 | 1.f2 -2
9-8-75 | 9-18.75 | 10 3] 3.9 +6 R.f0 -4 4.3 -51.50 2] 1.72 -2
9-18-75 | 10-17-75 29 60 . 2,00 40 F.51 A1 1,12 -5,1.60 -2 1.8 -2
]]‘]8"7 ]?_-17_7‘; 29 ]2] ].27 +( ?.A.I —/'r A.On -r' ].66 —2 ].05 ‘2
191774 1_16_7¢ 29 150 1.34  +0 ‘ 3.M -4 518 -6)1.62 -2]1.88 -2

e Concentratiomr\.leacha;e,showun’:’.s. )
*ees ccorrociad concantiationx ‘.’L Xi1actorioconvari 1o SamMe units asA,.
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LEACH TEST RESULTS

Page ___of
LEACH TEST IDENTIFICATION NUMBER Z-5
LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
Part C. Experimental Data .
Constituent Analyzed, A Plutonium-239 + i 240
Initial Amount in Sample A, _-4.4698 X ]0"3_ Ci
TIME AND DATE- h AS CORRECTED ‘ ’
wo | | DAy | Pcron | Awamao | een (S ey | g (B

IN our . | Cdzm/my | Cd/m/mY | ¢ ) or>in o
8-18-75 | 8-19-75 ! 1 3.25 #7210 | 7.3 -817.24 -6 | 7.32 -A1.64 -5
8-19-75 | 8-20-75 ] 2 5.8 +] 1.31 -21.29 -6 A.63 -§1.93 -5
8-20-75 | 8-21-75 1 3 3.02 42 3,923 -2 8.74 ﬂ 1.74 -7 3.0n -5
8-21-75 | 8-22-75 1 4 3.27 47 7.3% -97.28 -6 2.48 -7 5.55 -5
8-22-75 | 8-25-75 . 3 7 4,93 +72 1.00 -7 11,08 -6 | 3.57 -7/ 8.0n -5
8-25-75 | 9-2-75 8 15 4.0 42 1.10 . -7.1.37 -6 | 4.67 -7 1.04 -4
9-2-75 | 9-8-75 6 21 1.05  +3 4,30 -7 7,24 -6 | 9.76 -72.N3 -4
9-8-75 | 9-18-75 10 31 1.27 +3 2.9 -7 2.84 -6 | 1.19 -§2.67 -4
9-18-75 | 10-17-75| .- 29 60 5.02 42 1.13 -713.86 -7 1.31 -§2.92 -4
10-17-79 11-18-75] 32 92 2.87 +2| 6.46 -82.00 -7 1.37 -€| 3.n8 -4
11-18.78 12.17.75| 29 121 7.06  +2 | 1.50 -7 (5,48 -7  1.62 -6 3.€3 -4
12-17-79 1-15-76 29 150 7.07 +2 1.8 -7 16.12 -7 | 1.8" - ANL -4
e ]

—_

** Concantration inleachate, show units.

***5,=corracted concentration x 'VL xfactortaconvarttosama unitsas A

$S



LEACH TEST RESULTS

. Page ~_of ____
LEACH TEST IDENTIFICATION NUMBER -5
LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
Part C. Experimental Data Curi um-242
Constituent Analyzed, A U T L
Initial Amount in Sample A, 1.867 x miz Gi
TIME D DATE 1, TOTAL DAYS DECAY ANAT.?’ZED BLANK ‘Coggi&CCT.ED aer | (5= La EF%
N ouT T DECAY. | FACTOR | rrom? e | taym/m1 ! | N RS o)

8-18-75 | 8-19-75 1 1 30 | 0.907 |1.5% +3[ <2 " 3.92 -7 |

8-19-75 | 8-20-75 1 2 29 0.911 1.8 +#1 .45 -9

8-20-75 | 8-21-75 1 3 28 0.914 | %4 I 2.32. -8

8-21-75| 8-22-75 1 4 27 0.917 [ 1.03 +7 2.53 -8 |

8-22-75 | 8-25-75 . 3 7 24 0.926 | 2.7% +° 6£.76 -8

8-25-75 | 9-2-75 8 15 31 0.905 7.6 +1 1.80 -8

9-2-75 | 9-8-75 6 21 36 0.923 |5.85 +2 1.43 -7

9-8-75 | 9-18-75 10 31 26 0.920 | 6.72 +? 1.47 -7

9-18-75 | 10-17-75| -- 29 60 19 0.942 |3.23 7.72_-8

10-17-79 11-18-75] 32 92 196 0.409 | 7.3 +1, 3.60 -8

11-18-75 12-17-75| 29 121 37 0.886 | 1.17 +2 2.97 -8

12-17-79 1-15-76 | 29 150 8 0.975 | 3.5¢ +2 8.29 -8
| | 1 \

| |

** Concanlration in leachate, showunits.
“**a,=corrsctad concantration x \lL xfactortoconverttosame unitsas A,

89



T SESIUNBWES UL WBAUVI ULL0I0BI X A XA ULVLEBIIUBIUOIPBIJBIIVI="V, 4,6
EUN MOYS ‘'MIBYOBA| U) UOHIESIUSIU0Y ,,

-

56

P
G- LL°E9- w0°Lg- €L |L- vl o+ 9"y 051 62 EIA Rl Tl S 4
G- £2°€|L- US'e 6= Lv'e 5= wy'w ol gute el 6¢ |9l LT-¢l GLBI-IT
§— 10°€/[- ¥0°6|80 lz°2 80 LL'¥ 2+ 60'2 | 26 7€ |SL-8L-IT BZ-L1-01
G- 26%2l(- 4G'8l8- ews L~ wu'l TIRTN 09 6~ |SL-LL-UL | SL-8L-6
G- 9G°¢ (- EG°L L~ YuTe | L- LB : ¢+ LU) LE oL SL-8l-6 | SL-8-6
S- Ole¢l L= 9L°9(L- g€ | L- ol ot VLG 12 9 S(-8-6 | SL-¢-6
G- @@JFTN- (3|6~ L2V |8~ £¢°¢ l+  6°6 sl 3 §L-¢-6 | 5L-5¢-8
G- 8§l 4- v9°v|L- 82°E |5~ £5G'Y : ¢+ 0672 L £ ' 6L-G¢-8 | §L-¢¢-8
G- 9¢°{|L- bo'€ /- SL°E 8- USGc a+ LL°L v it GL-¢2-8 | GL-1Z-8
G- le'liL- ¥L°€ L- G572 |v- 68°L . l+ ¥ £ L GL-1¢-8 | 5L-0¢-8
G- lg"l|L- GG'El6- 9L°G |6~ €8°¢E l+  L°L 2 L §L-02-8 | GL-61-8
- uz'l|z- 157€|9- 625 | Lo 1se TV ZES 2> g+ 9571 1 1 GL-61-8 | S-81-8
o A ( ) w/u/p ) awu/e | , L 1no NI
ma) v GRE e g e ) B | s | e | Y o

]
L - 0 v 8jdweg Ul lunowy jeniuj
) mcrw_mwm:o V 'PazAjeUY 1UANINSUOD
pye-untdng v1gg |nuswpedx3y ‘D UG,

S1HOd3Y S1INS3YH JLVC

LSATYNY

Q3WHO0343d S1S3L JHIHM AHOLVHOBY

G-7 HIGWNN NOILVIIFILNIQl 1S3l HOVT'

T Jo ™ sebeg S1INS3H 1S31 HOV3T



LEACH TEST RESULTS

Page —_of ____
LEACH TEST IDENTIFICATION NUMBER __Z-5
LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
Part C. Experimental Data .
’ éonsmuem Analyzed, A Strontium-90 + Yttrium-90
Initial Amount in Sample A, 1.370]
TIME AND DATE- roraL | DAYS DECAY AS BLANK | CORRECTED o ) ‘r 5 Eﬂ!v o]
1 ANALYZED CONC. azter = = a
IN out i T DECAY FACTOR |t d/m/mh Cd/m/mV | ) Aot 3! A"{
8-18-75 | 8-19-75 ] 1 ‘[z.n +6 V=g.3g, 015" -4 1.6 -014.50 -a1 3.0 -4
8-19-75 | 8-20-75 1 2 J[S.Z +4 ‘N:gggﬂ.w -513.70 - A,R2 -413.37 -4
8-20-75 | 8-21-75 1 3 14,2 +2 ' 0.4F -£ | 3.0f -£14.72 -4 3,44 -4
8-21-75| 8-22-75 1 4 5.7 +A 1.02 54,15 -6 4,90 -4]3.50 -4
8-22-75 | 8-25-75 3 7 €.3 +4 1.42 -511.53 -6{4.99 -413.64 -4
8-25-75 | 9-2-75 8 15 3.5 45 ~17.%% .-503.18 -6/5.77 -4 4.21 -4
: V.42 4 7.04 -f7.00 -4 5.5 -4
9-2-75 | 9-8-75 6 21 6.3 +h .42 -0 17,17 !
9-8-75 | 9-18-75 10 31 6.0 +5 | 1.35 -4 4.27 -F[8.54 -4[6.20 -
9-18-75 | 10-17-75 .- 29 60 4.6 +5 1. 41115 -6[0.58 -416.90 -4
2.0 +h 4,50 -5 1.55 -7\1.n0 -3]7.32 -4
10-17-79 11-18-75, 32 92 > >
]]—18—7 ]?_'17_7;; 29 ]2] 5.8 +5 ].3] "4 ].45 -6 ]/.]3 '3 8~25 "4
r -
12-17-78 1-15-7 29 150 7.2 45 1.62 -4;1 71 -6/1.29 -3 9.44 -a
- -
B |

** Concantrationin leachate, sShowunits.

**eq.=carrartad concantrationx V  xfactortoconverttosamaunitsasA .,

LS
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LEACH TEST RESULTS

LEACH TEST IDENTIFICATION NUMBER -6

LABORATORY WHERE TESTS PERFORMED _Battelle-Northwest

ANALYST

DATE RESULTS REPORTED

Part A. Description of Leach Specimen

7-
Specimen ldentification Number Z-6

Proportion of Waste Incorporated in Mixture Irradiated LWR fuel pellet

or

{Based on initial volurmes)

Type of Waste, Chemical and Radioisotopic Composition, and Specific Activity of the Waste

Weight %
Volume%

Type and Composition of the Immobilization Material

Pieparation of Specimen

Storage Conditions

Appearance: N —
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LEACH TEST RESULTS Page__of __

LEACH TEST IDENTIFICATION NUMBER ___ 7-6 -

LABORATORY WHERE TESTS PERFORMED ___ Pattelle-Northwest
ANALYST
DATE RESULTS REPORTED

Part B. Description of Leach Test Procedure

Sample Preparation®

[nitial Weight of Sample, W 5.5675 am -
Volume of Sample, V " ’
12.58 cm” o

Surface Area of Sample, S
Method of Surface Area Determination geometric approximation

_ Diagram of Leach Apparatus: Paige type

NDeionized water

Leachant it - -
Leachant Volume, V| 500 ml L - . _
Sampling Procedure drain leachant and refill at samplina

Analytical Techniques:
pH Iinstrument ldentification and Calibration

Constituent a,,Analytical Procedure, Standard Deviation of Method

*I{ different from “'Preparation of Specimen’ in Part A.



LEACH TEST RESULTS

Page ___of ____
ACH TEST IDENTIFICATION NUMBER __Z-€
\BORATORY WHERE TESTS PERFORMED
NALYST
ATE RESULTS REPORTS
nt C. Experimental Data —
Constituent Analyzed, A Cesum ]?7
Initial Amount in Sample A, 0.9362 (i
TIME AND DATE: DAYS DECAY AS CORRECTED a F 3
TOTAL BLANK 8, 8w 6 Lan
" — 'n I DECAY | FACTOR | AYAVRE.| ), NS A Ee 5
2-1-75 | 12-2-75 1 1 1.51 +6\ | 3.70 11160 -43.00 013,63 -4
2-2-75 | 12-3-75 1 2 0,15 +5 7.0 -4 0.7 -5[5.06 4] 5,03 -4
2-3-75 | 12-4-75 1 3 5.60 +5 1200 -4 [6.02 -5lR.74 4720 -4
2-4-75 | 12-5-75 1 4 £ 4 | 1.31 -2 |€.17 -5|a.n5 -alefn
‘ 4
>-5_75 | 19-8-75 3 7 1.0 46 .27 -403.57 -5[1.n3 -3|1.10 -3]
2-8-75 | 12-15-75 7 14 1.7 4r 3.20 412,15 -51.35 -3 [1.40 -3
l n o ,‘ a)
2-15-75 | 12-22-75 7 2] 1.10 +¢ }’R -4 1.en 501060 —3J 1.73 -3
22075 12-29-75] 7 28 015 47 | 213 -4 107 51.e3 -301.08 -3
22975 | 1-26-76 | - 28 56 1207+ | a.20 0|92 £ -3 240 -3
1-26-76 | 2-23-76 28 84 1.35 +6 | 3.04 -4 |5.13 -6/2.62 -3|2.80 -3
»-23-76 | 4-23-76 60 144 2.30 46 4.3 -4 |4.24 -6/3.16 -3 3.38 -3
|
| il
1
| |

* Concentration in leachate, show unns
**a,=corrected conceniration V X famor to convert tosameunits as A,

09



LEACH TEST RESULTS

+ Page __of ___
LEACH TEST IDENTIFICATION NUMBER 2-6
LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
Pant C. Experimental Data ]
Constituent Analyzed, A Cesium-134
Initial Amount in Sample A, 1.2912 Ci
TIME AND DATE: DAYS DECAY AS CORRECTED a W '
TOTAL BLANK l... Bl LB 8, m
- our n T DECAY | FACTOR | “&/wfmi! ¢ d/mm | < ° A, (5t L Ao,

12-1-75 | 12-2-78| 1 1 51 0.966 1.30 +6 (4.7 +3 | 3.03 -4

12-2-75 | 12-3-75 1 2 59 0.961 7.81 +5 1.83 -4

12-3-75 | 12-4-85 1 3 58 0.961 A.75 +5 1.1 -4

12-4-75 | 12-5-75 1. 4 57 N.96€2 5.06 +5 1.18 -4

12-5-75 | 12-8-75 3 7 54 0.964 1B.46 +5 1.98 -4

12-8-75| 12-15-75 7 14 47 0.969 1.18 +6 2.74 - -4

2-15-75| 12-22-75 7 21 40 0.973 9.87 +5 2.28 -4

12-22-75| 12-29-75 7 28 33 0.978 7.85 +5 1.81 -4

12-29-751 1-26-76 --28 56 1 0.993 [1.81 +6 4.1n -4

1-26-76| 2-23-76 28 84 79 0.947 1.00 +6 2.38 -4

2-23-76| 4-23-76] A0 144 19 0.987 .78 +6 4.06 -4

*¢ Concentration in leachats, show units.

***a,=uireciedconcantiationx V, xfactortoconverticsameunitzasA,,

L9
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LEACH TEST RESULTS ' Page__ of

Z-6

ACH TEST IDENTIFICATION NUMBER

\BORATORY WHERE TESTS PERFORMED

NALYST

ATE RESULTS REPORTS

rnt C. Exparimantal Data
Constituent Analyzed, A
Initial Amount in Sample A,

Ant1‘mony-1259
3.7432 xlIO - 01

29

TIME AND DATE . AS CORRECTED ‘
" our n o gégﬁsw E‘/E\E%P Ry o Iy I Rol5n Le EAL;‘

12-1-75 | 12-2-75 1 1 59 0.970 |2.14 +4 | <1 +2 4.97 -6

12-2-75 | 12-3-75 1 2 62 0.968 (1.53 +4 3.5 -6

12-3-75 | 12-4-85 1 3 61 0.969 |1.06 +4 2.46. -6

12-4-75 | 12-5-75 1. 4 60 0.970 [8.49 +3 1.97 -6

2-5-75 | 12-8-75 3 7 57 0.971 1.82 +4 4,22 -6

12-8-75] 12-15-75 7 14 52 0.974 |{2.56 +4 5.92 -6

2-15-75| 12-22-75 7 21 45 0.977 11.42 +4 3.27 -6

2-22-75| 12-29-78 7 28 39 0.980 [1.29 +4 | 2.96 -6

2-29-751 1-26-764 - 28 56 11 0.994 |2.69 +4 6.10 -6

* Concentration in leachate, showunits. , v o . e . ‘.

**a,=corrected concentrationx V, x llctéy toconvertiosame units as A,




LEACH TEST RESULTS -

Page ___of ___
LEACH TEST IDENTIFICATION NUMBER
LABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
Part C. Experimental Data .
Constituent Analyzed, A P1 uton1um—2§3i_ 240
Initial Amount in Sample A 4.6918 x 1077 Ci
TIME AND DATE" TOTAL DAYS DECAY o AS Ia{fl_;\-r:( CORRECTED —‘ a w\) 2 Ei_i
t ANALYZED CONC. 8 (5= 8 .

" o n r DECAY | FACTOR | &Yt | t a/m/m | | &0 | | A 2y
12-1-75 | 12-2-75 1 ] 2.26 3 k3 _4| 5.09 -7 |4.80 -5 (5.n% -7(1.08 -4
12-2-75 | 12-3-75 19 2 6.87 +2 3.3 -5 1.55 -7 1.46 -5 6.64 -7 /1.42 -4
12-3-75 | 12-4-75 11 3 5.05 +2 2.4 =S 1.10. -7 1.07 -5 ,7.77 -7 1.66 -4
12-4-75 | 12-5-75 1 4 4.78 +2 |23 -S 1.08 -7 1.01 -5 9.85 -7]1.88 -4
12-5-75 | 12-8-75 3 6 7 1.08 +3 |52 ~S 9.0-9 |2.43 -7 |7.64 -6|1.13 -6 2.40 -4
12-8-75 | 12-15-75 7 16] 14 1.39 +3 |15 -H4.44-2 3.11 -7 4.18 -6 [1.44 -€3.06 -4
12-15-75 | 12-22-75 7 14| 21 7.8 +7 | €4 — k| 2.52-% 1.77 -7 2.36 -6 1.62 -63.04 -4
12-22-75 | 12-29-75| 7 [4| 28 6.06 +7 4.4 =L|2.09-8 1.46 -71.06 -6 |1.76 -6|3.75 -4

I
12-99-75 | 1-26-7 2g 1%5| 56 6.45 +4 | 11} = 6| 5.)F=T 1,05 -5 4,88 -5 1.63 -5|3.47 -3
1-26-76 | 2-23-76 285¢ | 84 3.82 42 | (5 —7 |%07=9 8.60 -8 [ 99 .7 1.64 -5 |3.29 -3
2-23-76| 4-23-76 |  60120| 144 9.30 +2 74 -7 3.49-9 2.09 -7 |3.09 -7 1.66 -5 3.58 -3
l

** Concentration in leachate, show units.
**“s,=corrected concentration x VL xfactortoconverttosame units as A,

€9



LEACH TEST RESULTS ) Page ___of

™~
]
(o) ]

ACH TEST IDENTIFICATION NUMBER

\BORATORY WHERE TESTS PERFORMED

NALYST

ATE RESULTS REPORTS

rn C. Experimental Data . 24
Constituent Analyzed, A CTU?ZIAm—L]%#Cl
Initial Amount in Sample A, : X 1

TIME AND DATE: : A CORRECTEDIV B i ! !
e S
2-1-75 | 12-2-75 1 1 52 0.240 |4.13 411 <3 I | |
2-2-75 | 12-3-75 1 2 51 0.844 |°.47 N 2.26 -9 | 5
2-3-75 | 12-4-75 1 3 50 0.847 |3.71 +" | 9.6 0 | |
2.4-75 |12-5-75 ] 4 49 0.850 3.7 +1° | 9.72 -9 - |
2-5-75 | 12-8-75 3 7, 46 | 0.8s9 1.0 A1 | N ]
2-8-75 | 12-15-75 7 439 0.880 717 7 ] Lm0 o e
2-15-75| 12-22-75| 7 21 | 3 r)fm AR | 2.62 -0 | _%
2-22-75|12-29-75| 7 e8 ., 25 0923 1.00 A0 ; 4.50 -9 } L
2-20-75 | 1-26-76 | .28 5610 ] L ; 1.58 -8, 3 | |
1-26-76 | 2-23-76( 28 84 99 | 0.696 1.0 4] ! 3.28 - _ ; |
2-23-76 | 4-23-76| 60 144 39, 0,880 2.5 +] | 6.40 -9 | | |
| I |
! |
| | |
| | ’,
¢ Concanuationinleacha(a,s.howuni‘l.s.ﬁ * ¢
**a,scorractadconcentrationx Vo xfastiris conventicsamauniisas A,



LEACH TEST RESULTS

A v " Page__of
.EACH TEST IDENTIFICATION NUMBER
ABORATORY WHERE TESTS PERFORMED
ANALYST
DJATE RESULTS REPORTS
'art C. Experimental Data .
Constituent Analyzed, A Curium-244
Initial Amount in Sample A, 0.030863 Ci
TIME AND DATE- B AS CORRECTED i
" TOTAL gész ElE\E‘?(Y)P ANALYZED | BLANK CONC. 8, = (§7) Lo (koo
IN our ! Vol cd/m/me ) U d/m/mY | ) orin 0|
12-1-75 | 12-2-75 1 1 1.02 +2 <3 2.3 -9 3,20 -7|12.30 -8 7.44 -7
12-2-75 | 12-3-75 1 2 |1.51 +1 3.4 -9 | 4.8¢ -8/2.64 -8| 8.55 -7
12-3-75 | 12-4-75 1 3 .4 N 1.44 -0 2,n7 -9/2.78 -8|9.01 -7
12-4-75 | ¥2-5-75 1. 4 5.43 +] 1.22 -2 1.75 -7{4.mM -8 1.30n -6
12-5-75 | 12-8-75 3 7 4.01 +1 0.0 -914.30 -8/4.91 -811.59 -6
12-8-75 | 12-15-75 7 14 2.95 +] £.42 .-911.32 -8|5.55 -811.80 -6
12-15-75 | 12-22-75 7 21 2.55 +] 5.74 -°211.18 -8(6.12 -8| 1.92 -6
12-22-75 | 12-29-75 7 28 4.14 +] 9,32 -2,1.91 -8/7.7%6 -8 2.29 -6
12-29-75 | 1-26-76 | -- 28 56 1.55 +2 3.49 -911.79 -8/1.05 -7| 3.42 -6
1-26-76 | 2-23-76 28 84 3.6  +1 8.11 -9/4.15 -9/1.13 -7|3.66 <6
2-23-76 |4-23-76 | 60 144 7.3+ 1.64 -8 3.92 -9/1.29 -7|4.0 -6
1

** Concentrationin laachata, show units.

*“*a,=correctedconcentrationx V,_xfactortoconverttosame unitsasAg.

59



LEACH TEST RESULTS Page ___ of

ZACH TEST IDENTIFICATION NUMBER Z-6
A\BORATORY WHERE TESTS PERFORMED
NALYST
ATE RESULTS REPORTS
irt C. Experimental Data Am-241

Constituent Analyzed, A -

Initial Amount in Sample A, 2'7;74_ x 10 %]

TIME AND DATE , DAYS DECAY AS CORRECTED o w Can
TOTAL BLANK o Byyw .

IN out " T DECAY FACTOR (A$fr;?r§f'- td/m/ml |, Fone ) a ol = Aoi
12-1-75 | 12-2-75 ] ] 5.6 +1 1.26 -8(2.25 -6 |1.26 -8]5.10 -6
12-2-75 | 12-3-75 1 2 2.8 +1 6.31 -9[1.13 -6 |1.89 -8(7.65 -6
12-3-75 | 12-4-85 ] 3 6.5 +1 1.46 -812.61 -6 |3.36 -8(1.36 -5
12-4-75 | 12-5-75 1. 4 1.63 +2 r3.45 -816.17 -6 /16.80 -8i2.75 -5
12-5-75 | 12-8-75 3 7 2.0 # 4.50 -912.68 -7 |7.25 -8|2.93 -5
12-8-75] 12-15-75 7 14 3.1+ 6.98 -911.78 -7 17.95 -8(3.21 -5
12-15-75| 12-22-719 7 21 1.4 3.15 -9|8.n5 -8 8.27 -8i3.34 -5
12-22-75| 12-29-75 7 28 2.2 +] 4.96 -91.27 -7 |8.76 -8|3.54 -5
12-29-75] 1-26-76 - 28 &g 1.79 +2 2.46 -811.57 -7 {1.12 -714.53 -5

1-26-76/ 2-23-74 28 84 5.9 +1 1.33 -818.50 -8 |1.25 -715.07 -5
2-23-76| 4-23-76 60 144 6.1 +1 1.3 -8|14,n2 -8 11,39 -7/5.62 -5

'* Concentration in leachate, show units.

'**a,=corrected concentratiorx VL‘ ihcl‘or}o convertto same units as A,

99
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LEACH TEST RESULTS

LEACH TEST IDENTIFICATION NUMBER -7

LABORATORY WHERE TESTS PERFORMED Battelle-Northwest

ANALYST

DATE RESULTS REPORTED

Part A. Description of Leach Specimen

Specimen Identification Number Z-7

Proportion of Waste Incorporated in Mixture___Irradiated LWR fuel peilet Weight %

or Volume%

{Based on initial volumes)

Type of Waste, Chemical and Radioisotopic Composition, and Specific Activity of the Waste

Type and Composition of the Immobilization Material

Preparation of Specimen

Storage Conditions

Appearance: I

of



LEACH TEST IDENTIFICATION NUMBER

68

LEACH TEST RESULTS Page__of __

-7

LABORATORY WHERE TESTS PERFORMED ___ Battelle-Northwest

ANALYST

DATE RESULTS REPORTED

Part B.

‘Diagram of Leach Apparatus:

Description of Leach Test Procedure

Samgle Preparation® _

Initial Weight of Sample, W JEDL
Volume of Sample, V

Surface Area of Sample, S 1NN CII7]'

Meihod of Surface Area Determination aeometric_approximation

Leachant _ Deionized water

Leachant Volume, V| 500 _m] - -
Sampling Procedure drain leachant and refill after samplina

Analytical Techniques:
pH Instrument ldentification and Calibration

Constituent a‘.AnaIyIicaI Procedure, Standard Deviation of Method

Constituent a,, Analytical Procedure, Standard Deviation of Method

*1f different from “"Preparation of Specimen’ in Part A,




vl

R ayo
L4 - « . L4 v - Y IS
. - . . . :

LEACH TEST IDENTIFICATION NUMBER _ 2~/

'LABORATORY WHERE TESTS PERFORMED

ANALYST

DATE RESULTS REPORTS

Part C. Exparimental Data .
Constituent Analyzed, A esium-137
Initial Amount in Sample A, 0.7452 (1

69

TIME AND DATE: ‘ AS CORRECTED . ;

" oor w || oeear | racron Ry EPoy oI ‘%o(:—(g Ze E;—;‘
12-1-75 | 12-2-75 1 1 2.84 46|, 4 | 5.50 -4 3.27 -45.50 -4] 7.38
12-2-75 [ 12-3-75 1 2 €.41 +5|1.9=<-4 1.44 -4 9.59 -5/6.94 -47 9.3]
12-3-75 | 12-4-75 1 3 7.9 +519.4. -4 1.77 -4 1.n5 -4, 8,71 -4 1.17
12-4-75 {12-5-75 1. 4 ABA 450 .4 -4 1.07 -4 6.n8 -5/9.73 -4 1.3]
12-5-75 | 12-8-75 3 7 7.00 45| 9.5 ~€ | 4.00-51.80 -24]3.57 -5/1.15 -3/ 1.55
12-8-75 | 12-15-75 7 14 1.80 +6§.2.-5 |;.0f -5 4.26  -0] 3.67 -5/1.58 -3| 2.12
2.15-75 | 12-22-75 7 21 6.26 +5 | 2.7-5 | 2.01=5 |1.41 -4 1.20 -5[1.72 -3} 2.31
5.22_75 | 12-29-75 7 28 1.11 +6| 4.9_c | 3.57-5]2.50 -4| 2,12 -511.97 -3 2.64
-29-75 | 1-26-76 28 56 1.30 4+ y. 4.8 | t.0%-58/2.93 -4| 6.22 -6/2.26 -3 3.04
1-26-<76| 2-23-76 28 84 9.94 45 | (.1 =5 | g.00-42.24 -4 4,75 -62.48 -33.33
©.2-23-76|.4-23-76 .60 144 . 1.47 +6 ([ 7.4-~{ |S5e.s)=¢|3.31 -4 |3.28 -6[2.82 -3 |3.78

** Concentration in leachate, show units.
¢**a,=corracted concentrationx VL xfactortoconverttosame unitsas A,



LEACH TEST RESULTS

Page ___ of

EACH TEST IDENTIFICATION NUMBER -7
ABORATORY WHERE TESTS PERFORMED
WALYST
JATE RESULTS REPORTS

art C. Expsrimental Data .

Constituent Analyzed, A Cesium-134
Initial Amaunt in Sample A, 1.0277 Ci
TIME AND DATE DAYS DECAY AS CORRECTED
. TOTAL vze BLANK e a LI a |Len
N ouT n T DECAY | FACTOR | “d/m/mt| ¢ d/m/m | S & \st7 z =y

12-1-75 | 12-2-75| 1 1 51 0.966 [2.N3 +6 (6.4 +3 | 4.73 -4

12-2-75 | 12-3-75 1 2 59 N.961 5.43 +5 1.27 -4

12-3-75 | 12-4-85 ] 3 58 n.961 (6.44 +5 1.51. -4 ~
12-4-75 | 12-5-75 1. 4 57 0.962 |3.80 +5 g.on. -5

12-5-75 12-8-75 3 7 54 0.064 |6.50 +5 1.52 -4

12-8-75| 12-15-75 7 14 47 0.969 1.0 +€ 3.72 -4

12-15-75| 12-22-7 7 2] 40 0.973 |4.94 +5 1.14 -4

12-22-75| 12-29-75 7 28 33 0.978 R.88 +5 2.0 -4
12-29-75] 1-26-76 --28 586 1 0.993 [1.N3 +6 2.30 -4

1-26- 2-23-76| 28 84 79 0.947 17.25 +5 1.72 -4

2-23-76 4-23- 60 144 19 N,987 1.07 +6 2.44 -4

** Concentration in jeachate, show units.
*¢*a =carrected concentrationx \:‘ x factorto converttasame units ac A



LEACH TEST RESULTS

- ~ Page___of ____
LEACH TEST IDENTIFICATION NUMBER Z-7
‘ LABORATORY WHERE TESTS PER_FORMED
ANALYST
OATE RESULTS REPORTS
Part C. Experimental Data .
Constituent Analyzed, A ﬂuton1um—2§9 +.240
Initial Amount in Sample A, 3.7344 x 107° Ci
TIME AND DATE: AS CORRECTED L !
tn TOTAL gézzY Eig%r’ ANALYZED | BLANK CONC. 8, 2 (§7) Lo E%

IN out Ylcd/mmie |l U d/m/m? | ) 0 °r .
12-1-75 12-2-75 1 1 9,15 +2 <2 2.% -7 |2.44 ..5‘ 2.06 -7|5.50 -5
12-2-75 12-3-75 1 2 5.4N 42 1.22 -7 11.44 -5:3L28 -718.80n -5
12-3-75 12-4-75 1 3 3.00 42 £.00 -9 |71.ra _5(4,18 -7]11.,12 -4
12-4-75 12-5-75 1. 4 3.ng 7 £€.94 -81a82> -64.87 -7/1.3" -4
12-5-75 12-8-75 3 7 7.63 +? 1.72 -7 6.8 -6,6.59 -711.76 -4
12-8-75 12-15-75 7 14 1.77 +3 2.41 - -714.08 6|9.00 -712.41 -4
12-15-75 | 12-22-75 7 21 4,08 +?2 1.12 -7,1.90 -6{1.M -6|2.71 -4
12-22-75 1 12-29-75 7 28 o.n5 +? 2.n4 -7 3,44 -6L1.2,". -6| 3.26 -4
12-99.75 | 1-26-76 | .. 28 56 1.08 43 2.43 -7/1.03 -6,1.46 -6 3.00 -4
1-26-76 | 2-23-76 28 84 6.1n +2 1.37 -7 ]5.80 -7]1.60 -6 4,27 -4
~2-23-76 |- 4-23-76 60 144 £.81 +2 1.63 -713.02 -7{1.75 -6{4.69 -4
** Concentration in laachata, show units.

***a,=corractedconcentrationx V. xfactorteconvertiosameunitsasA g

LL



LEACH TEST RESULTS

Page ____of ____
“ACH TEST IDENTIFICATION NUMBER Z-7
ABORATORY WHERE TESTS PERFORMED
NALYST
ATE RESULTS REPORTS
it C. Experimantal Data .
Constituent Analyzed, A Curt um-242_3 i
Initial Amount in Sample A, 9.743 x 'Iﬂ_ Ci
. i l
TIME AND DATE DAYS DECAY AS CORRECTED , 1 [
TOTAL BLANK | e B yw . Len
. — tn r DECAY | FACTOR | a/min|  d/m/mu I A Aol o J R,
2-1-75 | 12-2-75 1 1 52 | 0.880 1.3 +01 <@ 3.70 -8 |
2-2-75 | 12-3-75 1 2 57 | 0.844 (1.4 +1 a9 o | | |
2-3-75 | 12-4-75 1 3 50 1 0.947 8.7 41 2o o o
2-4-75 | 12-5-75 1 4 49 N.e50 '5.37 +1 | 1.42 _g | : ‘
050 537 1 - —— -
2-5-75 |12-8-75 | 3 7 a6 - 0.%59 207 41 5.8 -9 | |
- - 7 T | T o R o 7\7 : ! T 7\‘ { _ = T _7‘
2-8-75 | 12-15-75, 7 14_ 39 1 0.B80 460 4] ) ~6.20 -8 l N
2-15-75 [ 12-22-75) 7\ 21 3 0002 o874l | 7.7 -9 % |
2-22-75 | 12-29-75 1 28 25 0.%3 1111 2 2.76 -8 . |
29-75 | 1-26-76 | - 28 56 10 0.960 1.0+ 2.37 -8 | |
2-29-7511-26-76 | - _0.960 1.7 +7 . .
1-26-76| 2-23-76 28 84 9o | 0.606 (1.5 41 4.85 -8 |
2-23-76| 4-23-76 60 144 24 0.880 4.1+ 1.05 -8 |
]
| |
]

v
'* Conceantrationin léachate, showunits. ”

At

**@,=COIrecisd concentralionx v, Xiactor {0 Converttosame units asA .



LEACH TEST RESULTS -

LEACH TEST IDENTIFICATION NUMBER Z-7
LABORATORY WHERE TESTS PER_FORMED
ANALYST
DATE RESULTS REPORTS
Part C. Exparimental Data .
P Curium-244

Constituent Analyzed, A

0.024565 Ci

Initial Amount in Sample A,

*
. Page____of ____

TIME AND DATE '
} TOTAL DAYS DECAY AS BLANK CORRECTED o w Lo
! ANALYZED ONC. 8, SR a,

. our n . DECAY | FACTOR | ‘AViimie | Cazmmp | S, 7 (57) b A
12-1-75 | 12-2-75 1 1 2.31 #7212 ' 5.20 -2 0.3% -7i5.2n -8} 2.12 -6
12-2-75 | 12-3-75 1 2 3.00 +] .76 01 1.72 -7 5.8 -8 2.0 -6
12-3-75 | 12-4-75 1 3 1.31 + 75 a5 P <7l B 3.50 6
12-4-75 | 12-5-75 ) 4 €00 +1 .57 -7 7.3 7 1.00 -7 4.3 -6
12-5-75 | 12-8-75 3 7 a1 0 1.77 R | €10 -R[1.14 -7 4.65 -f
12-8-75 | 12-15-75] 7 14 (220 70 0030 A% 7] 50 ¢
12-15-75 | 12-22-75 . 21 (5.0 4] 1.16 -9 2.00 -9(1.47 -7/ 5.97 ¢
2-22-75 | 12-29-75 7 28 1.01 +2 a.30 11 =719 <7 7.2 <G
1.75 +2) | 3.00 -8] 2,54 -p2.27 -7/ a.33 -
_7Q_ ]£6;7 28 56_ AIL*- - ; ‘ 1»- r ) Fa > ’,.A_ e |
1-26-76 | 2-23-76 28 8 4.5 41 | 1.m_ -816.50 -92.30 -7/ 9.73 -

! +
2-23-76 | 4-23-76 | 60 144 8.1 4 | 192 -8 5.95 02,50 -7 1.05 -5
| | | | | | |
‘L | | | | | |
I~ - | :
\ l l | | ’ \ |
| | | | | —
E ) . . 1; |

] ‘. | | i 1 ]
| | | 1 | | |

** Concentrationinleachate, show units.

€L



LEACH TEST RESULTS ‘ Page ___of ___

_EACH TEST IDENTIFICATION NUMBER Z-7

ABORATORY WHERE TESTS PERFORMED

ANALYST

DATE RESULTS REPORTS

art C. Experimental Data
Constituent Analyzed, A
Initial Amount in Sample A,

Antimony-125
2.979 x 1074 Ci

124

—r | : —
TIME AND DATE . DAYS DECAY AS CORRECTED
TOTAL BLANK e 8w . | Lan |
N ouT fn T DECAY | FACTOR | ‘d/m/mie-i ¢ d/m/mt | o0 0 ° ! A | L oy |
12-1-75 | 12-2-75 ] ] 59 N.070 2,12 +4 |<1 +2 4,02 -AT
12-2-75 | 12-3-75 1 2 62 N.068 [1.2n +4 2.79 -6/
12-3-75 | 12-4-85 1 3 61 N.960 [0.24 +3 2.15 -d |
12-4-75 | 12-5-75 1. 4 | 60 0.970 7.64 +3 1.77 -6 ?
12-5-75 | 12-8-75 3 7 L 59 N.977 N1.8N +4 412 € |
12-8-75| 12-15-75 7 14 [ 52 n.a74 .53 +4 5.95 -F
12-15-75] 12-22-75 7 i 21 . 45 0.977 0.7  +3 | | L2200 -F
12-22-75| 12-29-75 7 [ 28 | 39 n.980 1.26 +4 | . 2.9n -f [
12-20-75|  1-26-76 - 28 e M N.094 [1.€9 +4j1 3.83 -6
|
|
|
|
|
!
** Concentration inleachate, show units. o - ’ o )

‘**a,=corrected concaentratiynx. VL' x-faltorto cofivertto same units as Ag



e LEACH TEST RESULTS C Y page o
_EACH TEST IDENTIFICATION NUMBER -7
ABORATORY WHERE TESTS PERFORMED
ANALYST
DATE RESULTS REPORTS
’art C. Experimental Data . .
Constituent Analyzed, A Stront1um790 + Yttrium-90
initial Amount in Sample A, _1.1447 (j
_ tweavoouTe DAYS | DECAY | 48 coRRECTED i | 3
I TOTAL DECAY | FACTOR | ANauvzed | BN CONC. 8 (5 Lo | ko
N our o ld/mm o] D dgmm? | ) °
12-1-75 | 12-2-75 1 1 3.2 +5(0.9 43| 8.5 -513.31 -5(8.56 -5|7.48 -5
12-2-75 12-3-75 1 2 1.1 +5 2.42 510,682 -6/1.1n -4 9,64 -5
12-3-75 | 12-4-75 1 3 1.1 +5 7,48 -5]09.5% -6/1.35 -4|1.18 -4
12-4-75 12-5-75 1. 4 1.7 ++5 3.8 -511.48 -5(1.73 -4 ]1.52 -4
12-5-75 | 12-8-75 3 7 9,3 +4 2.00 512,70 -A1.08 -4[1.70 -2
12-8-75 12-15-75 7 14
12-15-75112-22-75 7 21 1.5 +5 3.3% -5|1.87 -6|2.62 -4]|2.20 -4
12-22-75 | 12-29-75 7 28 7.0 +4 1.58 -51°.71 -7/2.78 -0|2.,43 -4
12-29-75 | 1-26-176 .28 56 4.8 +5 1.0 -4 1.40 -¢|3.86 -4 3.37 -4
11-26-76 | 2-23-76 28 84 5.42 +5 1.22 -4 /1.68 -6/5.n8 -4|A.44 -4
2-23-76 | 24-23-76 %0 144 7.54 45 1.70 -4 1.10 -6/6.78 -4|5.92 -4

** Concentration in leachate, show units.
***a,=correctedconcentrationx V,_xfactortoconvertiosame units asA,

SL



LEACH TEST RESULTS Page ___of ___
[EACH TEST IDENTIFICATION NUMBER -7
ABORATORY WHERE TESTS PERFORMED
ANALYST
JATE RESULTS REPORTS
‘art C. Exparimental Data .
Constituent Analyzed, A gu(r{ggg;um-ém
Initial Amount in Sample A, 053833 €1
— { "
TIME AND DATE: DAYS DECAY AS CORRECTED a w [ :
TOTAL BLANK By . |Len
Tt | | R | g, e | (R B R
12-1-75 | 12-2-75 1 ] 2.4 +2 5.41 -814.44 -7 15.41 -8 11.M -6
12-2-75 | 12-3-75 1 2 4.5 +? 1.0 -7/8.32 -71.85 -7 |2.80 -6
12-3-75 [ 12-4-75 1 3 <1.n +2 <2.25 -3|d4.85 -71.78 -7 |3.31 -6&
12-4-75 12-5-75 1 4 2.0 +2 £.R3 -8]5.3¢ -7 2.43 -7 14.52 -6
12-5-75 | 12-8-75 3 7 2.2 47 a,00 -901.3¢ -7p.03 -7 |5.14 -]
12-8-75 12-15-75 7 14 n.Q +2 5.53 -P|7.ARE -8 3.58 -7 |6.65 -A
12-15-75112-22-75 yi 21 <1.n 2 <2.25 -a8l2.f4 -2 3.81 -7 |7.77 -6
12-22-75 | 12-29-75| 7 28 5.0 47 1.03 -7/1.54 -74.03 -7 9,16 -6
12-26-75 | 1-26-76 - 28 56 3.2 +° 9.5¢ -2|2,81 -8 K.97 -7 |1.08 -§
|
L
. J
L ’

** Concentration in leachate,snowunits.

see, —~arrartadenncantrationy V xfacrtartn convartto CamMaAaLinits ac A

9L



LEACH TEST RESULTS

LEACH TEST IDENTIFICATION NUMBER

LABORATORY WHERE TESTS PERFORMED

ANALYST

DATE RESULTS REPORTS

Part C. Experimental Data

' Page > _ of
-

Constituent Analyzed, A Ceri um-]t}4
Initial Amount in Sample A, 0.8974 Ci
TIME AND DATE: AS CORRECTED
—————1 | I e | racron | A, oo || & %
12-1-75 - 12-2-75 1 1 59 0.896 | 4.57 +3 | 1.15
12-2-75 | 12-3-75 1 2 62 0.891 | 2.67 6.75
12-3-75 | 12-4-85 1 3 61 n.893 | 2,01 2.27
12-4-75 | 12-5-75 1. 4 60 0.895 | 4.68 1.18
b2-5-75 12-8-75 3 7 59 0.896 | 5.22 1.31
12-8-75! 12-15-75 - 7 14 52 0.909 | 4.97 1.23.
12-15-75] 12-22-75 1 21 a5 0.921 |<1.23 0l
12-22-75| 12-29-78 1 28 39 n.932 | 1.14 2.75
12-29-75! 1-26-76 --28 56 1 n.981 | 1.1° 2.53

** Concentrationinleachats, show units.

***a,=corracted concentration x VL x factor toconvertto same unitsasA .

LL




LEACH TEST RESULTS

Fage ___of ___
\CH TEST IDENTIFICATION NUMBER -7
JORATORY WHERE TESTS PERFORMED
ALYST
TE RESULTS REPORTS
t C. Experimental Data )
Constituent Analyzed, A Ruthenium-106
Initial Amount in Sample A, Q.6504 Ci
TIME AND DATE DAYS DECAY AS CORRECTED o v
TOTAL BLANK a* Byyw 8, Lan
N out n T DECAY | FACTOR | ‘d/m/md-| ¢ dsmsmt |, % 20(570) z R
’-1-75 | 12-2-75 1 1 59 0.920 2.21 +4 5.41 -¢
’-2-75 | 12-3-75 ] 2 62 0.916 |1.66 +4 4.08 -6
1-3-75 | 12-4-85 ] 3 6T 0.917 |9.69 +3 1 2.3 -6
’-4-75 | 12-5-75 1 4 60 N.918 16.74 +3 1.65 -6
».5-75 | 12-8-75 3 7 59 0.920 16.51 +3 1.59 -6
2-8-75| 12-15-75 7 14 52 0.929 15.89 +3 1.43 . -6
'.15-75] 12-22-75 7 21 45 0.939 [2.46 +3 5.90 -7
1.22-75| 12-29-75 7. 28 39 0.947 |4.91 +3 9.54 -7]
)20 1-26-76 28 6 11 0.985 |2.58 +3 5.90 -7

Concentration in leachate, show units.
"a,=corrected concentrationx V| xfactorsocomverztosame unitsasA,.
' -, * . .

8L
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