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OUTLINE FOR PRESENTATION ON
HISTORY OF PART 60

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

A.
B.
C.

D.

Reprocessing wastes --.1,000 year problem.

No reliance on waste package for containment.

Glass waste form being questioned.

Virtually total'reliance on site for waste isolation.

NRC staff conceptual goal -- three-way redundancy -- repository

- design should meet regulatory objectives.

A.

IIT. 1980.

1,000 year containment by canisters.
1,000 year containmeht by repository.
1,000 year containment by site.

ANPR -- Part 60 Technical Criteria

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

1,000 year waste package containment

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

10-5/year release rate from engineered system after first 1,000
vears.

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

No attempt to correlate with EPA standards.‘

Proposed Technical Criteris for Part 60.

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

1,000 year waste package containment.

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

years.
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D.

E.

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

No attempt to correlate with EPA standards.

1983 Final Technical Criteria for Part 60.

A.

Regulatory philosophy -~ Multiple barrier approach, but with -1;)

explicit provision for "trade-offs” among barriers. _(|€$(

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

10-8/year release rate following containment period.

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

Case-by-case approval or spe01fication of other subsystem

- performance objectives.

Technical analyses of NUREG-0804 demonstrate that compliance
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.

v’

\/‘ﬁ



M .
148 ik afiadben oA 1 -
4 N e g e e

\

&

= .._f_‘
-4

e

=5
111

|
HiH
102

RS

.ll_ g - = Ilﬂ"...-l-(l - - .
S E s R R = iiiees %
] .ﬂvoll 1L¢°.- o S, .Y.Jvl 11 1T - - >
| i3 i :
1] ~t +4---H =
‘m Jrl
H = 1Tu1—l - $ .\
H= % ;Mm 4 HUHIE - & - b OIS _
I 44 I ¢ HJ Iv-,mu..nur.&.mw. AT b3 A S E= 32 .W
iy T -l T e S C T T F G EE e e
Tt et -4 fra-pd e £2. 1 H A =1 mrr. & A ;.f - 188 T &
i ey .fLT..*- ..Lwl. ﬁ ..mnu R | L R A A e L _q 4 g —— 3
H EE R S, - . .. U h' i i Lo RE * 5= v
_A— | —b“.n“. t d“.“ . n&wmmﬂ 11_0 ' .wl “3 AR A —.m«. wll._xwouo. l-mmw ”. m
= i TS T W || L KR BN SRR T L , 3
=g e e gk norte ST S R
e u Ao ame 00+ § DA+ unliysdube + 523 A Rl P A ety T > o
{ ;Plﬂ.)cmwa“‘ﬁlmvlu! ..Tf .f..o.l.m.l.. ..::rmlﬂ B i m H.Q,A M.un..«..l “m‘w H.M....ov.l n»uwo.o«q%.l. v - . = % <
' LR AAR Al LN ,.L.1r!<|. u. N . ' .-lo.. <y ™ X P 1r0l.. '
S SR e ¥ ST LR L ..f.m . | it imaa at
Wik oo e T Htor 1 . e IS )
choooub“..hﬂnlo’ d»h ' : :.._. H —_ H e ' A ’ o 2
et At i [l SIS S s e S R R § I8 § z 3
i e e L e A I L B 111127 2 EhEz, |Be 48 <7
- BN e T s % « m 5
z o
£ 8
Q [
<
w
<
z

represants the decay ©

products of a!l non-fuel components of the fue!

FIGURE A-12  PWR U0, CYCLE (CASE 2) — REPROCESSED WASTE ~

: t g e ; L.Mr.. M A‘qv.nll«wo.
s~ S 8 S Dubalaien | 304
A o i
N SO ] Ve i ;_-.14-..+ PRI A MaS 2 i s TS
iy 131 NM.H... a.chh“»Mut ..v.w”'l. 0 . s ~ . h ~ . X _.. X il i “
[ e SR EREs S mmwm : b St 1 1~.r. - sz PR ..wa; ! : -
et L2 E o n...\wa, d SR = ﬁ" i d-B LSS, w. P
IR ’ muja.w...«t. 1.y *Y. 3 UY r ) SR S ¢ tobdgo il Bt JJ,F“ w..mw.u ol ]
+ N1 iy il 11 = ey ».lu.l-w. - PO A -
;N . m ' < m o N‘. " of .A.l.-. +jr -+ *P‘ -y mwmi : 3_4'mm *
_. ‘ Y S S i }- .
~ d e _ _ --m 8
I-m 4 — Y “ L w
“lw =

w'!
10'0
10°
o
o’
108
10%
10#

P64 WH LY s30m gW ~ %9pu) vonnpQ pasanun




o)
.

1
2] %
—=
t
|
ed—
I
]

- of 1“' - e

e o=

..l K - — 2023 = = o — e N
= ¥ H.L 5o = HARE it = T R EE R R RE
i o " =1 SRR || - - BRI ET o I -1 =
mu - F-AMH =T R 3
wm g~ 444 4 - feve: - +{-t--Hl44.3 -4 l..l .L. vv ll.. .lH!.
K i mr - 4 4 -4 '
- - MMU«\// L 1 - 1Y QS
a = B = HHt 444 . -]
= RIS TS f% S iR i bk
. WWMII o - 1 vu uu'#'- H u vul”#; "o N - - { 1 . .l- v“ b = b
ot T=-HiIH + o
52 ’ ™ i B ]
ﬂ J .—u TIA s 118 & Sals LJYx - 44 -;n -
p oy o Juitry- i+ -
7 ENSLINIZER B 1 T=uitt 4 =41 | - e
hh P8 ot m Al e L .vh.,n.l . kﬁ. r...._v.nN ! .Alrml - .. rl.‘.”t”
LS € Mk E i e il R
y w Mis =1 * m - ! AN i
W e -¢—. |5 S i 1 Cﬂv - .. 1ﬁ4‘“"- L . m ..
_l IR ] LHHES .nw ’
. et | il LA
i v, Mt == E - mom =
e 3 5= HAGES I iR g o3
| o -t T [ ' uj.-l;,ﬂjl r.w v " m —
_ = CEgr
] { .d I |
ﬂ Il 1”6. ,..IMIjnm g -~ ) [N . ...x ﬁ. - 4-==H ; “ .
= g o 5 o v i ol P P G . g 8 < =]
E b b= . ih ‘Pn .;rn Iu-.l..l. ] ) I M ”n"‘
2 =N 4 - & B N - R 0 -
st 1= T =
- HH - L %
ma
44

| H

104 105 10€

w03
Decay Twne From Discharge ( Vr3)
FIGURE A-8 PWR THROWAWAY CVCLE {CASE 1) -~ UNTREATED DILUTION INDEX

102

10!

- o 0 . H| :
» M - SR X 1 "nie | ¢ -t=:HH RO Ll 2N L. »
7 : mmw - T e i R 0 1 R R =
‘12. d (= : - B F 3R =T I Tau —
-=m Y Sy, - “
= f‘ o P
u‘lo ullo o @ N - 111 1
POLIEUD WHLI/AI0M ooy = Napu) UomIQ peiesiiun - - .
- i«

100

(ALL SOURCES)

34



‘10CFR60 Rationale - 2/1/83 ‘
\ Table 5. Effectiveness of 10°° per year release
rate in complying with the EPA standard.

RELEASE TOTAL
RATE IF RELEASES RATIO OF
REPOSITORY  EQUAL TO (YEARS. ~ TOTAL
MICLIDE 1000w © IIMEs 105  Io.oosy  Lawit Eh LINIT.
E— (Ci/100,000 (ciZyr) (e (Ci7100,000 -
~ MTHM) MTHHM)
Am-241 9. 267 9.2€2 3.0E6 1000 — 3,000 :;:f
3, 1.57E6 1.6E1 1.4E5 . 400 30
' (fc-14> , 1.35E3 1.4€-2 1.2€62 20,000 v ["0.006 -
35 2.23E4 2.26-1 - 2.0E3 200,000 | 0.01
€s-137 100 1.0€-5 3.4E43 50,000 0
Np-237 1.085 | 1.060  .9.063 2,000 4.5
Pu-238 . 9.8E4 9.86-1 . -. 8.2E2 40,000 _g.02
Pu-239 3.267 .22 . 2.9 - 10,000 290
Pu=240 4.4E7 4.4€2 4.066 . . 10,000 a0 V
« Py-242 1.7€5 1.760 . 1.584 10,000 1.5 *
Ra=226 2.84E2** 2.84E-3 - 2.6E1 . . 300 - 0.09 .
Sr-20 1.56-1 1.5E-6 . 4.8E-4 - 8,000 0
—~Tc-99 1.466 - 1.4€1 1385 200,000%** 0.65%*x
Sn-126 5.6E4 5.6E-1 5.0€3 8,000 0.62
Total - 1.7 x 10° 1.763

*Equal to 10'5 x values in-column’.l. Note that release rates at or below 1.7 Ci/yr (0.1%
of total rate) meet the rule. . . )

**Release calculations based on-inventory at 1000 years:'_tn the absence of leaching, the
quantity of Ra-226 would increase-to 1.22E4 Ci per 100,000 MTHM at 10,000 years.

xxxThe proposed EPA standard published in the Federal Register revised the Tc-99 release
limit to 1,000,000 C{/100,000 MTHM. The corresponaing ratio of total release to the

EPA 1limit would be 0.13. _;his change has-no impact on the overall conclusions regarding
the effectiveness of a 10 ~ per year release rate 'in-'complying wjth.the EPA standarg. See
Appendix A for further discpssion.. . . K .
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TASLE 4. vartenles ang thefr ranges,

-

(Fer narma} and lognarmal
distriguctens, ranges are for .00) ang .339 quantiles.)

Range in
Range in welasg cuff Range in
Vartadle Rissrivution vasalts non-gasiicized teodea salt unies

K8 for Am

8 hast rFOCX Lognarms! (2.8E1, 2.0€5) (¢.5EL, 1.3€3) (S.0E, L.084) al/g
X4 for Py

{8 hest rogx Legrarmal {4.382, 3.2£3) (7.0€1, 2.081) €3.011, 1.084) al/g
X4 far U ' ' : ‘

A host rock Lognormg) (4.0£0, 1.38)) (1082, 1.581) (1.08-2, 2.782) al/g
K3 for Mo ) .

tn nost roex Lognorsa) (1.8£0, 2.884) €4.580, 3.281) (2.080, 3.0E2) al/g
ka8 for fissicn ' ,

proaucts in host .
rock Lognaoraal (1.703. 8.8E3) (5.081, 2.1f%) (1.0£-2, 1.0£3) el/g
Xd for Am

‘in aquifer \ognormal (1.0E-2, 1.083) (8.SE1, 3.€E2) (5.081, 1.08%) nl/g
X3 for Pu

ia aguifer Lognorusl - (l.0€-2, 1.0E4) (7.0E1, 4.4E2) . {3.0£1, L.083) al/g
g far U . i .

{8 scquifer Lew.oml {1.0E-2, L.0E¢) (1.06-2, 1.1£1) (l.0£-2, 2.782) alsg
- X4 far Mo . a ’

{a saquifer tegnormal (1.08-2, $.081) (}LOEQ. 7.080) {2.a80, €.0£2) al/g
Xd for figstan . ' . . .

progucsy in * .

wuiter Legnormal (l.0¢-2, $.0£2). . {1.282. 8.823) (1.08-2, 3.083) al/g
Saluoility laie o : _

for Aa fescnetimitay - laacn~1 Mmitad " laacnetinites we
Saluatticy 1mit . )

far Py Legnaraal (2.85E-12, 2.38-8) lagen-timiteg (6.05-17, 4.0€=¢) [-74-1
Saluotlity lait . L : o

foer Y l.ﬂqfﬂmi (2.0E-8, 2.0E-¢) . !uf:n-lilim €1.6E-8, 3.08-2)  g/¢
Soluptlity limie : . .

for Legrores) (2.85-19, 2.5£-13) leacn=limicag (1.36-24, %.0E-7) /9
Solupility limie ’ ’ .

for Te Lognarma (3.0€-9, 1.08-7) lascn-linteaa (LSE-8, 9.SE-5) ¢/
Solubitity timte .

for fission

procucts Teacn=1iattag leach-Haites (6.38-17, L.6E-4) - g/
Bisperstvity Untform T (%.081, $.0E2) (s.082, 5.C£2) '(5.0£1, 3.0E3) e
Ragienyciias

release tinn Legunifarn T. (L0831, LI} (1.c83, L.0E7) »
Cencuctivity in

sayifar .

(legs 2 4 B) Legnorsal (L.Q%0, 1.0€3) (1.08-5,- 2.0 C(L.SE-2, €.QED) te/da
Jerogity 1In -

o fer - '

(legs A L 8) Normal . (l._ﬂl'l. 3.88-1) . {2.08-1, 3.8E-1) {1.08-1, 2.0%-1) bt
Canductivity ia . ) ’ y , .

fost roex Loguarfor Lognares! : rual

(legs C 4 0) (L.GE=7, 1.0£0) (3,125, 1.1£0) (23019, 1382 fvea
dgrasiey in - .

Rost rack . . . )

(legs C & 0) Lagnamsai (L.3£°3, 1.38-1) (1.88-8, 1.28~2) (8.88-¢, 7.22-2) .
Gragfent in T o . ’

host eacx Unifern - (3.08-1, 1.6¢-2) (1.08<2, 4.0€-2) (8.00-1,, 1.0€-2) e
Graatent in ’ T unifams tLoguni farm unit

aqutfar (1.0f+¢, 2.062) (1,003, L.aE-1) (2.00-3. 1.08-2)  resne
Camistar 1%y Laquni farm (1.0€2, 1.0€4) (1.0€2, 1.0%4) .02, 1.084) ”»
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Figure 18. Contours of constant fraction of cases
failing to comply with the assumed standard,
as a funcrion of limiting release rate and

_travel time. Medtum is.zeolitized tuff.
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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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Figure 17. 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 non-zeolitized tuff.
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Ffgure 21. Relationship Between Releases From

- a Geologic Repository and the
Probability. of .Those Reledses for
the Routine Release Scenario for
Non-Zeolitized Tuff. :
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