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SUPPLEMENTAL AGREEMENT'
.

BETWEEN

THE UNIVERSITY OF FLORIDA

NiD
THE U. S. NUCLEAR REGULATORY C0:GISSION-

~

THIS SUPPLEMENTAL AGREEMENT, effective the 1st day of April , 1981, by

and between the UNITED STATES OF AMERICA (hereinafter referred to as the
" Government"), as represented by the UNITED STATES NUCLEAR REGULATORY CO.TilS-
SION (hereinafter referred to as the " Commission"), and THE UNIVERSITY OF
FLORIDA
(hereinafter referred to as the " Contractor"),

WITNESSETil THAT: .

as hereinafter -

N11EREAS, the parties desire to modify Contract No. NRC- 04-78-252
provided, and this supplemental agreement is authorized by law, including the
Energy Reorganization Act of 1974, as amended, and the Atomic Energy Act of

- 1954, as amended.*

NOW, THEREFORE, said contract is hereby modified as follows:

' Appendix A, attache'd to this supplemental agreement and made a part hereof,
~

provides for the research to be performed by the Contractor during the
1.

contract period specified therein, supersedes the Appendix A, attached to
Modification Number 4 of this contract..-

In Article III - Consideration, 'the sum "$ 450,917.0d' is substituted for
.

the s um "$ 426,~645.00".

.

.

.

.

' 8107070079 8106243'

PDR CONTR h
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. Ill W1TiiESS !!HERE0F, the parties have executed- this document.
>

~ UtilTED STATES OF AMERICA

A'0!'en'A' ' 'E EBY:
T5flogg V. i~orton, Cfiief/ ~ ~

~

Research Contracts Branch-

U ! c car gu a ory Conaission
-

THE UNIVERSITY OF FLORIDA

[ h l-.. I MBY:
Patri,ci.a L, Schmidt, Ph.,D s ,

Assistant Dean for Re_s_earch

SEF ATTACHc0 (ti tier-
'

<-

POWER OF ATTORNEY, certify that I am the
I,

(attester).
of the Contracto.r named under this

(title)
who signed this

:ument; that
(signatory)

document on behalf of said Contractor was then

of said Contractor; that this document was duly signed for and on behalf of

said Contractor by authority of its governing body and is within the scope

! of its legal powers.

Ill WITf;ESS !! HEP. EOF, I have hereunto affixed my hand and the seal c; said

.

Contractor.
.

(SEAL)
.

- ~ - - - - ' ' =- , , _ , , . , , ,
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LIMITED POWER OF ATTORNEY
_.* .

.

Know All Men 2y These Fresents, nat I, Rcber: Q. Marsten, ?residen:

nua, stata or riorida,.,-

or tne U,niversi y or ricrlu;a, or ,e ucunty or niac.. ..
- . . . -, . . , . ,

. . ..
s

effective September 1,19N, constituta and appoint Patricia L. Schmidt,

Assistant Dean for Research of the Divisien of Sponsored Research of the

U,niversity or riorica, County or A. cn.ua, 5, sata or r.. crida, my true and
.

.
. i. . ia. _ .

lawful attorney, and for me and in my name to accact and sign contractual

agreements in my name ror :he University or eicrida in ac::rdance wita.
. .

. .. . _ ,

me uncer Section ZaS.0di(J.) Ficrica Staturas.-hat authorization given ::

D h#
xocer: L,. liarstfn-

.

Stata or riorica

)

,cunty or niacnua ). ,. .

u

. . . cn :nis cay cerscnally accearec before me, an. .

. .erac.y car:1ry na: seministar catas anc axa ackncwiedgments ,.n
. . .

..
. . .

cr:1 car cury autncrl:ec ::.,
. . .. . .__.

4,. ,,arsten, :o me weli '<newn and ,<newn ;o me :o :e :ne incivicua 4,.

described in and wna execu:ad ne foregoing limitad ;cwer of at:Orney,
accer:

:he limi ad pcwer of at:cr-ley wasand .nat he ackncwiecged ':efore me :na:
his ac: and deed.

Witness my hand and seal at Gainesville, County cf Aiachua, Stata cf
Ficrida, this h' day of f u G ut- ,1979.

U

G ,

[G I _M_
.7c:ary ?uci1c -

-

w h Wo

*y C vmSIiCN EG2'ai rC/ . ~ 97?
vc0 -*U O'f8 M. WS. U?CWENt5.2

My C:::~il ssicn 5.Cir3s
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CCN!?)CTOR: THE UNIVERSITY OF FLORIDA

f
- APPENDIX A'

- .

For the Contract period January 1,1980 through September 30, 1984
.

Article A-I RESEARCH TO BE PERF0TGtED SY CONTRACTOR _

(aj The unclassified scope of work under this contract entitled
" Evaluation of Relative Surface Properties of Alternative

. Nuclear llaste Encapsulants" is as follows: -

.
. .._

YEAR 1
*

.

.

Tasks and Anticipated End Results_

1. One of the tasks and end results of this investigation vill be
the establishment of a quantitative test cethodology for evaluating
alternative nucicar vaste encapsulants that is based upon measurable kinetics
Parameters and is sensitive to leaching by raechanisms of both ion exchange
and glass network breakdown. A variety of surface instrumental techniques
will be used to establish the Icvels of accuracy of t.he test roethodology.
The surface ins trucental roethods will include: Auger electron spectroscopy,

infrared reflection spectroscopy, compoundsecondary f on cass spectroscopy,
difference IR spectroscopy, scanning electron microscopy with energy

absorp-
dispersive x-ray analysis, electron n:Icroprobe analysis, and atomic /2,1
tion and emission spectroscopy. Kinetics constants (1:1) for the L

l interfacialdiffusion controlled regime of behavior and (k ) for the t2

reaction regime vill be measured. The ccnditions for changeover (tc) of
kinetics from t1/2.to tl vill be deterrined. Results of these kinetics
studies vill be used to establish long term predictive relationships'

using durability evaluation and projection (DEP) plots.

2. A second task and end result vill be defining ri nimal_ durabili yf
test criteria that must be satisfied in ordar for durability test results
to be compared in terms of quantitative kinetics parameters, k , k t

i 2 c-

A consequence of achieving this end result should be the description of
the minimal,experirwntal methodology required for a quantitative-assesscenti of the effects of radioactivity on durability of a vaste encapsulant.

of the
3. A third task and end result will be the establishment

|
relative importance on surface du'rability of carious environmental factors
to be encountered dur!ng storage of- the encapsulants. A geometric factor

exposedinvolved in storage ubich is the surface area (SA) of encapsulantrange of
to a possibic solution voluce {V) vill be exacined over a wide- ) to co pare converse effects such as2(SA/V) ratios (10-3 to 10 cm ,

3 caching from a s::all Icak into a canister (large (SA/V)) to Jeaching iromTher.n encapsulant exposed to flowing ground water (very scall SA/V).
effect of the flow ranging fro: 10-3 to 103 cl/see vill b2 investigated
to establish flow rate doy endence of kinetics paraceters, k , h2. and tc,i

if any.

.
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4. Participate in the DOE, Material Characterization Center (MCC)
Round-Robin test to calibrate Leach Test Equipment.

YEAR 2,
-

- -

1. The first task and end result of year two will be the establish- -

mant of the effects of fracture of an encapsulant on the rate of Teaching. -

Comparison of leaching of bulk surfaces and fractured waste form particles
ranging from 10 cm to 10-3 cm particle sizes will be cade while caintaining
equivalent geometric (SA/V) ratios prior to leaching. The difference in
, durability kinetics will be attributable to ef fects of the fracture surface

<

and the agglomeration of sr.all particles leading to rapid localized Icaching g

of the particles.

2. ne second task and end result of Year 2 will be the establishaent c

of the effects of compositional variation on the durability of various
vaste encapsulants, . including height' percent loading factor. Quantitative
comparison of glasses with sirtple compositions to those with additives
designed to irnprove durability.yill be cade and the effectiveness of the
additives evaluated. The ratio of Cs/Sr in the glasses over the range of
0.1 to 10 and the relative percentage of Cs and Sr from 0.1 to 10% will

the ef fect on diffusion controlled leaching (k ) andbe tested as to i

changeover time (c ). Effects of transition metal.elecents, rare carths,
cand actinides on changeover tire (tc) and rate of network breakdown (k )2

will be ceasured for waste loadings from 1 to 20%.

3. A t.hird task and end result of Year 2 will be a deter eination
of the ef fects of various degrees of crystallization of devit rification
on the surface durability of the nucicar waste glasses. Siculated nuclear
vaste glasses will be devitrified by heating for long tires over the range

.
of 450-650'C. The effects of volune fraction of crystalline phases ranging
fro:n 10-90% on Icaching kinetics k , kg, t vill be determined,i e

n .
.

'_

Year 3

1. A first task and end result of Year 3 will be to cocpare hetero-
geneous attack of polyphase encapsulants with leach rates of polyphase
geologic caterials. Best effort will be reade to obtain relevant poly- .

crystalline vaste forcs from DDg contractors or NRC in order to rake
these compar . wns .

.
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2. -A r.econd task and end result of Tear 3 vill be the assessment
of the relative effects of alternative vaste forc-rock interfacial
reactions on durability of the vaste forcs. Effects on leach kinetics
of ionic solutions characteristic of those to be encountered in storage
sites such as salt, basalt, granite, shale, clay, and volcanic tuffs vill
be compared while caintaining equivalent geometric storage paraceters
and vaste form compositions.. Passivation of surfacc-solution reactions

4 2by specific fons such as A13t, Zr *, PO44 , Ca + vill be used to specify
preferred storage sites, overfill, or ground fill co positions.

YEAR 4

1. One task and end result of Year 4 will be the evaluation of the ,

chemical durability of geological materials such as obsidian, chert, opal, I

r. ova cu li t e , quartz, and tectites covering a range of volume fraction of
c rys t alli za t i on s (i.e., glassy; partially crystalliae, fully crystallized).
DEP's will be const.ructed for these geologic caterials and compared to
those for the r.:an :sde synthetic waste for: esterials already studied in
years 1-3,

2. A seccid task and end result will be the evaluation of the
chemical durabilit.y of archaelogical glasses of known age. Identical
r:sterials of the same coroposition vill be cade and studied. DEPs vill
be constructed for environcents that reight be encountered for the nuclear
vaste forcs. The DEP plots will be used to project potential cargins of .
rafety for the predictive relationships describing vaste forcs.

3. A third task and end result will be the establishment of the
upper, optimal limi't of durability that cao be expected of a vaste encap-
sult.nt based upon instrumental surface analysis of the leached layers of
dated geologic and archaelogical materials and the' analyses performed
in tasks I and 2 of year 4.

.

4. A fourth t ask and end result of Tear 4 vill be to construct a
caster DEP containing data from all caterials evaluated. Tnis plot vill
illustrate lower and upper limits of durability that are obtained with
the large variet.y of matecials investigated. The data for relevant
nuclear vaste glasses will be included to show wher.2 they fi t into t.he
rateriale durability spectrum. - . .

.

-
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(b). Tne Principal Investigator expects to devote the following approximate
~

amount (s) of tice to the ccatract work: .

Dr. L. L. Hench: 20% of his time, each year of the project.
Principal Investigator , ,

ARTICLE A-II }!AYS AND MEANS OF PERFCFO'.ANCE_
~

(a) Items for which support will be provided as indicated in A-III, belcw
-

$ 166,562.00
(1) Salaries and !.' ages

.(2) Equipment to be purchased or '

fabricated by the Contractor $' -0-

- .

.

(3) Travel
- - ^

6,465.00
(i) Comesti: , $_

(ii) Foreign $ - 0,-

(4) Other direct costs including fringe benefits.

(5) Indirect costs based on a predetermined rate of 44.4 percent a?plicable
to Salaries and k' ages, Fringe Benefits, Materials and Supplies, Ser vices,
Travel, Sub Contracts and Sub Grants up to 525,000.00

|

. (b) Items, if any, significant to the parforcance of this contract, but
excluded from computation of Support Cost and from consideration in
pecportioning costs:

None~

.

(c) Time or effort of Principal Investigator (s) including indirect costs
and fringe banefits contributed by Contractor but excluded from ccc-
putation of Support Cost and fr m consideration in proportioning
costs:

None

.

_

_ _ _ _ _ - _ _ _ _ _ _ _ _ _ _
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' Aiticle A-III
,

Tne total estimated cost of items under A-II(a) above for the contract period
stated in this Appendix A is $375,957.00 ; the Commission will pay 100 percent
of the actual costs of these items incurred during the contract period stated
in this Appendix A, subject to the provisions of Article -III and Article
B-XXVIII. The estimated I!RC Support Cost for the contract period stated in

.

- this Appendix A is $ 375,957.00
-

. .

Tne estimated !!RC Support Cost is funded as follows:
_

(a) Estimated unexpended balance from prior period (s) 0 -0~^

.-
- .

$ 375,957.00
(b) ::ew 'ds fdr the current period a

(c) The new funds being added in A-III(b) constitute the basis for advance
payments . provided under Article B-X.

~

-
>

[

,

e

.
I

l --
- . - -- __ . - _ . . . _ _ _ _ .


