
Aoq 'iv

OUTLINE FOR PRESENTATION ON

HISTORY OF PART 60

I. HLW Regulatory Development circa 1978 -- regulations should match
repository design.

A. Reprocessing wastes -1,000 year problem.

B. No reliance on waste package for containment.

C. Glass waste form being questioned.

D. Virtually total reliance on site for waste isolation.

II. NRC staff conceptual goal -- three-way redundancy -- repository
design should meet regulatory objectives.

A. 1,000 year containment by canisters.

B. 1,000 year containment by repository.

C. 1,000 year containment by site.

III. 1980 ANPR -- Part 60 Technical Criteria

A. Regulatory philosophy -- Multiple barriers with minimum
performance standards for major barriers. 10,000 year problem.

B. 1,000 year waste package containment

C. 1,000 year containment in underground facility, assuming
release from waste packages.

10-6/year release rate from engineered system after first 1,000
years.

E. 1,000 year radionuclide travel time through the host rock and
surrounding units.

Q) % No attempt to correlate with EPA standards.

IV. 1981 Proposed Technical Criteria for Part 60.

A. Regulatory philosophy -- continuation of multiple barrier
rather than "systems" approach.

B. 1,000 year waste package containment.

C. 10-B/year release rate from engineered system after 1,000
years.
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D. 1,000 year pre-emplacement groundwater travel time from
disturbed zone to accessible environment.

E. No attempt to correlate with EPA standards.

V. 1983 Final Technical Criteria for Part 60.

A. Regulatory philosophy -- Multiple barrier approach, but with ATE
explicit provision for "trade-offs" among barriers. 60.1 3]bs

B. Waste package containment to be "substantially complete" for
300 - 1,000 years.

C. 10-6/year release rate following containment period.

D. 1,000 year pre-emplacement groundwater travel time from
disturbed zone to accessible environment.

E. Case-by-case approval or specification of other subsystem
performance objectives.

F. Technical analyses of NUREG-0804 demonstrate that compliance V
with Part 60 performance objectives increases the likelihood of
compliance with EPA standards. Part 60 objectives not shown to
be necessary or sufficient to ensure compliance.
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A.
IOCFR60 Rationale - 2/l/83

Table 5.
rate

Effectiveness of 10 5 per year release
in complying with the EPA standard.

NLUCLIOE

Am-241

Cs -137

NP-237

Pu-238

Pu-239

Pu-240

Pu-242

Aa-226

Sr-90

-- o. Tc- 99

Sn- 126

REPOSITORY
INVENTORY
@ 1000 vr
(C1/100,000
MTHM)

9.24E7

1.57E6

1.35E3

2.23E4

1.00

1.OE5

9.8E4

3.2E7

4.4E7

1.7E5

2.84E2**

1.5E-1

1.4E6

5.6E4

RELEASE
RATE IF
EQUAL TO
INVENTORY5
TIMES 10 *

(Ci/yr)

9.2E2

1.6E1

1.4E-2

2.2E-1

1.OE-5

1.0EO

9.8E-1

3.2E2

4.462

1.7EO

2.84E-3

1.5E-6

1.4E1

5.6E-1

TOTAL
RELEASES
(YEARS
1000 to
10 000)

(Ci )

3.0E6

1.4ES

1.2E2

2.0E3

3.4E-3

*9.0E3

8.2E2

2.9£6

4.0E6

1.5E4
. . 2.SE

2.6E1

* 4.8E-4

*1.3£5

5.0E3

EPA
LIMIT

(Ci/100 ,000
MTHM)

1000
400

20,000 V0

200,000

50,000
2 000

,40000

10,000

10,000

10,000

.-to

*8,000

200,000O**

8,000

RATIO OF
TOTAL

RELEASE TO
EPA LIMIT

3,000 /

350

I'O.OC06 -
. 0.01

0

4.5

.02

290 t/

400

1.5

0.09

0

0.62**

0.62

Total 1.7 x 1o8 1.7E3

*Equal to 10S
of total rate)

x values in column.1. Note
meet the rule.

that release rates at or below 1.7 Ci/yr (O.1?w

"*Release calculations based on-inventory at 1000 years. In the absence of leaching, the
quantity of Ra-226 would increase-to 1.22£4 Ci per 100,000 MTHM at .10,000 years.

*",The proposed EPA standard published in the Federal Register revised the Tc-99 release
limit to 1,000.000 Ci/100,000 MTHM. The corresponding ratio of total release to the
EPA limit would be 0.13. ,1his change has-no impact on the overall conclusions regarding
the effectiveness of a 10 per. year release rate in-complying wjth-the EPA standard. See
Appendix A for further discussion.
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7 I-F TASLI A. Variables and tueir runpS. (For normal VW lognormal
Etsribuctens, reas are for .001 auY 4 w1 nallas.)

Variable 01 stritutton
hara f f

tauft

Ranqu In
W 7O)M cuff

non-tIteo lla
game i n

boddo satt units

- - - - - - - - - - - - -

EU tO? AN
in hn~i reck

Ed for 9.
1r Rest recx

Xa far U
fin bost rock

Un far no
in nest rocx

g for 1 fisiont
Ofuoucts In host
rocK

Ed for A
in so4uiter

K4 for OU
tn aquiter

Kd for 41

t4 for No
In moufer
Ed ter fission
uroouca in
ouaw tlr

Se1uXility ltmit
for f .

Soluotilty lImit
for A

Saluctlity limittX far N

Solunlifty limit
for U

Solu1iliy tfris
for Tc

Seolubiity limit
for fission
proeuem

siseersivily

release time

Conductivity tn
mouler
(leS A 4 *)

Porosity in
fUsret

(legs A 11)

Conductivity to
host roct
(les C A 0)

ores1ity in
host rotx
(legs c * 0)

craclent for
nost ~
RestP"t
cfM ete in

CAnIsta, )tog

Lognormal

Logn'ormal

LognormalLognormal

Lagnoumal

uS4normal

Lognormal
Laoo" I

ouiorms)

Lonormal

URI form

Lognormal

wreral

U01 form -

wqun I form

(3.511. t.0 )

(4c.o. 2.30)
C4. GE, L~ 39)

(LUC. Z.14)

(1.711. L AE)

tS.0£-2. LOSS)

Mlot-II LOMz
CL E-i. ,. O

(LOt-I1 12.0(

CLU-2.

( O -. S .O l

(2.-tLi. 2.51-4)

(Z.05-4. 2.01-4)

t2.IE-U. 2.5-LU)

(lOS-I. LaS-?)

leacn-imit

MonS. LOSU)

(L0f0. L054

CLOR-1. 1.0t-1)

* o w w f r m '
(L01-7. Leto)

* (1.1-3. LOtPl

(5.01-1. 2.05-31

Uftf *ar )

(LO t. 1.014)

O.La. 1.131

(7.0C1. 2.0U31

CLOS-2. Lill)

(4. SU. 3.=)

(S.0 1. 2.1£5)

(S.5SIM. 3.152)

(t.AM. 4.112)

(LOE-i. L =1

t5;0£. 7.C0J0
(. o . O

(L212. *.WJ)

lemo- I fitto

(S.0£di. S. au)

(3.15-6. 1. .l)

(LU-S. LOS-1)

( L O - i.

(L. 012. . a *: I*)

(5.041. LO£ ) mug

(ot0. LM4) el/,

(LOE-D. *.OtZ) al/f

(2.05. L OU1) el/q(LOS-2, &.MI3) oI/;

(5.011. 1.014) mug

( 1 .01 . 1.0(4 lmI /v

(LOS-i. LOU) *li

(2.£050 '.052) *IJC

*(LO£12. 3.0UJ) dig

(1.5-2. M.dE-) Vg

(LIEI,9. 51-5M ) g/g

(6.31-1?. 2.0£-4) . g/

(C.-0n , 5.01) ft

(t.0C. LOU) Ir

tLOtL. Z.05-1

%oqoormal
(2.31-10. 2.31t21

(S.8-4. t.35-i)

CS. OS-i v 3.65-i)

4nIform
(Z.-05-. 1.05-i)

(LC02. Lct4)

fie"

1ft/Ga

ft/ft

ft/ft
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ROUTINE RELEASE
ZEOLITIZED TUFF
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Figure 18.

-- Release Rate from
Underground Facility (1r yr)

Contours of constant fraction of cases
failing to comply with the assumed standard,
as a function of limiting release rate and
travel time. Medium is.zeolftized tuff.
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Figure 15. Contours of constant fraction of cases failing
to comply with the assayed standard, as a
function of limiting release rate and travel
tme. M1ediumn is basalt,
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ROUTINE.RELEASE
BEDDED SALT
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Figure 16. Contours of constant fraction of cases failing
to comply with the assumed standard, as a
function of limiting release rate and travel
time. Medium is bedded salt.
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ROUTINE RELEASE
NON-ZEOLITIZED TUFFP
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Figure 17.

Release Rate from
Underground Facility (1/yr)

Contours of constant fraction of cases failingto comply. with the assumed standard, as a.function of limiting release rate and traveltime. Medium is non-zeolitized tuff.
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