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Revision Description

This revision to this document includes the following substantive changes to the Revision 3 document

● Updates and revalidates the consolidation of F- and H-Area high level supemate waste into a single
supemate waste stream that includes an estimated 5 CiO/. (-1 wtO/o) sludge solids The technical basis for
this is WSRC-TR-97-O055, Revision 2, “HLW Sludge Beta Screening Tool” (Reference 4), which
concludes that a waste package that “pasws” masurernent by the beta screening tool, i.e., displays a Cs-
137/Sr-90 ratio >17, my have up to 5 Ci% sludge solids. Therefore, this revised distribution represents a
conservative distribution that allows for a small amomt of incidental sludge conttination.
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1.0 Background

Characterization of High Level Waste (HLW) Division supemate waste by the Concentration Storage and
Transfer (CST) Department [now the Closure Business Unit (CB~] is outlined in WSRC-TR-94-0290,
Revision 3, HL W Supemate Radionuclide Characterization (Reference 1), wtich provided characterization
and validation for the radionuclide content and distribution of supemate-contaminated waste generated
during operations, maintenance, and construction activities conducted in tbe F- and H-Area Ta& Fanm.
Salt managed in the F- and H-Area Tank Farms has the same radionuclide distribution as supemate and,
accordingly, the supemate characterization and validation also covered salt-contaminated waste.

The characterization of supemate waste discussed in Reference 1 was based primarily on process
knowledge. Validation was based on the results of anaIyses of samples collected and analyzed within two
years prior to the publication of the document. The document did not differentiate between waste genersted
in the F- and H-&eas, but provided a single characterization for the entire supemate waste stream generated
in these areas.

The Waste Characterization System (WCS) was established in 1996 to consolidate waste characterization
information. Inventories and compositions of major mdlonuclide and chemical constituents are based on
tank fill histories. Minor constituent inventories are based on compositions developed during DWPF
design. Fill histories for each tank are also contained in the WCS (Reference 2). Subsequent analytical data
is incorporated into this database as deemed appropriate.

The current document provides a recbaracterization and revalidation for supemate- and salt-contaminated
waste generated from the F- and H-Area Tank Farms, based on current process knowledge and available
analytical data. The scaling factors developed in this document supercede those presented in Reference 1,
and any other previously-developed radionuclide characterizations for F- and H-Area Ta& Farm supemate-
and salt-contaminated waste.

2.0 Introduction

This document will develop a radionuclide distribution for supemate-contaminated waste stored in the F.
and H-Area Tank Fam in accordance with the methodology outlined in WSRC 1S SRS Waste Acceptance
Critetia Manual, Procedure 2.02 Low Level, Hazardom, TR Ua Mixed, and PCB Waste Characterization
Requirements, Revision 7 (Reference 3). This distribution is based on the assumptions that (1) supemate-
contatinated waste from all F- and H-Area High Level Waste Tds could be co-mingled, and the actual
contamination present on waste in a series of containers from these tanks will be representative of the mean
radionuclide distribution, and (2) high level supemate waste from F- and H-Area tatdcs contains up to 5 CiO/O
sludge solids (Reference 4).

The original characterization of F- and H-Area fdgh level supemate waste was based primarily on process
knowledge and fill histories; a single, comprehensive characterization for supemate was developed from
this information (Reference 1).

Most of the waste contaminated with supemate from the F- and H-Area Tank Farms will be categorized as
Low Level Waste (LLW) and disposed of in tbe E-area Vaults (EAV). The waste does, however, have tbe
potential to be categorized as TRU and/or mixed waste. Quantification of hazardous constituents and
determination of whether the waste is classified as mixed is dependent on the amount of supemate present
on the waste matrix and the nature of the waste matrix, and till be petiormed on a case-by-case basis.
Quantification of mdionuclides present in each waste package will be performed as described in Section

5.0.

The radionuclide distribution developed for LLW contaminated with supemate from the F- and H-Area
Tank Farms can also be applied to waste classified as transuranic. Neither W SRC 1S SRS Waste
Acceptance Criteria Manual, Procedure 3.06, E-Area TRU Pads Tramuranic Waste Acceptance Criteria,
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Revision 5, nor Appendix A:34, TRU Waste Container Characterization Form (OSR 29.90) Instruction

specifies a methodology for determination of the isotopic distribution in TRU Waste; simply that the
methodology be documented.]

WSRC 1S SRS Waste Acceptance Criteria Manual, Procedure 2.o2, Revision 7 (Reference 3), allows
generators to use scaling factors derived from process knowledge and/or sampling and analysis data to
characterize the radionucIide content of the waste. Since the available record of supemate sample data is
limited (primarily due to the logistical difficulties and M% considerations associated with sampling the
high level waste tanks), this characterization is based primarily on process knowledge of tank till histories
and compositions developed during limited supemate sampling as reflected in the WCS (Reference 2).
Periodic validating nf the distribution developed in this dncument will be performed as discussed in Section
6.

3.0 Development of a Radionuclide Distribution for Supernate-Contaminated Waste

Tbe development of the radionuclide distribution in this section is perfomed per gnidance outlined in
WSRC 1S SRS Waste Acceptance Criteria Manual, Procedure 2,02, Retision 7 (Reference 3), The
distribution was developed assuming a potential mixtnre of 95 Ci% supemate to 5 Ci% sludge based on
current WCS data. The technical basis for this is WSRC-TR-97-O055, Revision 2, “HLW Sludge Beta
Screening Tool” (Reference 4), which concludes that a waste package that “passes” the beta screening tool,
i.e., displays a Cs- 1371S1-90 ratio ~ 17, my have up to 5 Ci% (-l wtO/o) sludge solids. Therefore, the
radionuclide distribution resulting from this new characterization represents a conservative distribution that
allows for a small amount of incidental sludge contamination. Since dose-to-curie is the characterization
method of choice for F- and H-Area Tank Farm waste, this new characterization is dso conservative for
waste that has less than 5 Ci% sludge solids. w This is illustrated in Attachment 12 where a B-25 with
5000 lb maximum weight 100 Ci% supemate-contaminated waste (Case 1) is compared to an identical B-25
with nmximum weight 95 CiO/. supemate15 CiOAsludge-contaminated waste (Case 2) each with a dose rate
of 1 mretir at 5 ft. The E-Area Vault PA sum-of-fractions is nearly identical while the nCi/gm of TRU
components is significant y higher in Case 2.]

3.1 Determining the Initial List of Radlonuclides

WSRC IS SRS Waste Acceptance Criteria Mnnual, Procedure 2.02, Retision 7 (Reference 3), stipulates
that the characterization of each package of waste having a total activity greater than 2 nmocurie<gram
must consider the potential presence of any radionuclide that meets any one of three criteria

1.

2.

3.

The radionuclide is identified in WSRC 1S SRS Waste Acceptance Criteria Manual, Procedure 3.17,
Low Level Waste Acceptance Criteria, Revision 7 (Reference 5), as being a Petionnance Assessment
(PA) or Safety Authorization (SA) Basis mdionuclide for a Wecitic Treatment, Storage or Disposal
(TSD) facility. For pu~oses of this distribution, we will use those PA and SA radionuclides for the
EAV.

The radinnuclide could be present in the waste with a relative activity greater than 1.0% of the total

waste stream activity at the time of the characterization.

The mdionuclide is a detectable transuratic or a tissile radion”clide.

The above criteria are hereafier referred to as “inclusion criteria.”

Based on the three inclusion criteria and available process knowledge, the folloting listof31 radionuclides
(Table 3.1) will be considered when developing the radionuclide distribution of waste packages

contaminated with supemate from the F- and H-kea Tank Farms.
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:, : Table 3.1; Raditiriuclides Important. to ,$haracterizationof$ bpe+at~-;”
Coritaininated Waste ~. ‘: ~ :, -“. ‘

,.’~ ‘.- . Inclusion Criteria “ .. “’:, “’.. :.,: ‘ : ~~
Radionuclide PA ,SA” Potentially Present Detectable Fissile or ~.

,.’ ,., Limiting. Limitirig .4t >l”~ Total Activity

H-3
TRU Radionuclide ‘‘

SA
C-14 PA

Ni-59 x

CO.60 x
NT:L2 v
‘ .,-”, 1 I 1 * 1
c. On I0,-, ” A )

Y.90 Daughter of Sr-90

Tc-99 PA

1-129 PA

CS-137 x

}
Ba-137m Daughter ofCs-137
Pm-147 x

Eu- 154 x
[ J-7.?? Y rls+...mh]e Fi~~ile.> U.,... -,,

<-iii PA

U-235 x Detectable Flssile

U-238 PA
N-.927 v ‘-.--A-hle TRII

7e1ectat,.. . . . .

Pu-239 x Detectable Fissile, TRU

Pu-240 x Detectable TRU
PU-241 x Detectable Flssile

Pu-242 x Detectable TRU

h-24 1 x Detectable TRU
A ...9A,.,. v ‘-L--A-L, - Fi.<ile TRIJ

1-

t

. .P-LJ r , ) I A 1 UGLCCL. L.. . . . .

ND-239 x
Pu-238 ! ! ! x I D, ht. TUT I 1

m,i-AT’.,l, , 1 r A lJGCCGLM”, ~ ~ . . . ..-. . ..-

Am-243 x Detectable TRU

Cm-244 I I I x
cnl-?45 Y n.+s...h(. FiSSile TRU

I ‘-”--”-I
.. “u..... ”.. .

Cm-246 I I x I Detectable ~U

Cm-247 x I Detectable Fissile, TRU

The supemate radionuclide distribution detetined in tbe present characterization is based on the previous
supemate characterization (Reference 1) and data presently contained in the WCS for F- and H-Area HLW
tanks (Attachments 1, 2, and 3). The WCS was established in 1996 to consolidate waste chara~erization
information. Inventories and compositions of major waste tank constituents are based on tank till histories.
Minor constituent inventories are based on compositions developed during design of the Defense Waste
Processing Facility. Subsequent analytical data are incorporated into the WCS as deemed appropriate,

For the current chamcterization, if supemate data were not avaiIable in the WCS for a radionuclide
bigblighted as important in the previous characterization (Reference 1), the previous characterization
distribution values were used, after correction for decay since 1999 (Attachments 4 and 5).

Scaling factors and Ci% distributions for radionucIides known to be present in sludge solids in tbe F- and
H.Area Tank Fam were calculated from decay-comected radionuclide inventories and tank volm data in
the WCS, as well as projections for a significant transfer of a solution of americium and ctium from F-
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Canyon to H-Area Tank 51 that has recently occurred but not yet been inco~orated into the WCS
@.ference 6; Attacfunents 1,6, and 7).

Waste stream averages for radionuclide distribution data and resultant scaling factors are conservatively
calculated to include ody those tanks that contained the patiicular radionuclide, i.e., zero concentrations are
not included in the averages. All tanks that were reported to have both a sludge layer and a supematant
layer were used to determine average radionclide values. This is consistent with the analysis that was done
in Reference 4. To be consistent with the waste stream consolidation criteria of Reference 3, PA isotope
levels in the approved H- and F-Area Tank Farm waste streams (References 6 and 7) were checked to
ensure that the individual values were within a factor of 10 of the average for all included tanks. This was
true for all PA isotopes except I- 129; for this isotope, otiy the tafis included in the approved waste streams
were used to obtain an avernge that met the Reference 3 WAC 2,02 criteria.

Afier development of the two consolidated waste stieams [supemate (Attachment 5) and sludge
(Attachment 7)], these two were combined in Attachment 8 to represent the new combined 9.5 Ci%
supemate – 5 Ci% sludge waste stream, FHW-OOOO1.

3.2 Excludin~ Radionnclides from Consideration

Under WAC 2.02, Revision 7, radionuclides that meet one of the inclusion criteria outlined in section 3.1

WY be excluded from finher consideration for a waste stream if one or more of the fetlowing conditions
exist:

1. There is no reason to expect the radionuclide to be present in the waste stream.

2. For non-SA or -PA radionuclides, or non-detectable fissile or TRU radionuclides, the individual
activity contribution is less than 10/. of the total mdlonuclide activity.

The above criteria are hereafier referred to as “exclusion criteria; exclusion ~esults are presented in Table
3.2.

W WSRC 1S SRS Waste Acceptance Criteria Manual, Procedure WAC 2.o2, Revision 7, .1s. allows
for exclusion from the waste stieam distiihution of mdionuclides whose activities are below specific
analytical laboratory Maximum ARowahle Lower Limits of Detection [MALLDs]. For conservatism, this
exclusion criterion will @ be used for this primnrily process-knowledge-based characterization of
supemate waste.

Of the 31 radionuclides listed in Table 3.1, no radinnuclide is excluded because it is not expected to be
present; based on process knowledge and limited analytical data all the listed rndionuclides codd be present
in supemate waste. Of the radionuclides included because they were expected to be pIesent at more than
1YOof total activi~, 7 are determined to be present at less than 1% of the total actitity in tbe waste stream.
Two of these radionuclides, however, are retained in the distribution since they are near I Y. of total adivity.
This detefination is prewntd in Attachment 9,
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~

Table 3.2; Radigriuclid6s.Excluded from..Consideration,’

1 -Yu

Tc-99
1-129

CS-137
Ba-137m
Pm-147 X(b)
Eu-154 x

I U-233
U-234
U-235
U-238

ND-237
No-239 x
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
Am-24 1

Am-242m
AM-243
Cm-244 x
Cm-245
Cm-246
Cm-247

(2) FOPthO,. ndiO..clides includedonly becausethey we= expectedto be
presentat> 1%

(b) Retained in distribution since thy aceclose to 1% total activiIy
NO~ Bold= PA/SA radionuc]ides
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3.3 Deve]oDment of the Supernate Distribution

Thirty-one radionuclides wera determined to be important for cbamcterization of the supemate in F-and H-
Tti Farms to be quantified (Table 3.2). Cmrent tak contents were used to update tbe scaling factors to
create an isotopic distribution for the waste stream, assuming a potential 95 CiO/osupemate 5 CiO/. sludge
mixture, as discussed in Section 3.2.

The radionuclides, their mean activi~ distribution, and mean scaling factors (to Cs-1 37) in the F- and H-
Area Tad Farm consolidated supemate waste stream are determined in Attachment 10 and Table 3.3.

~~b]+ 3.3. Radio”Uc]ide.,A6tivi& DiStribIitibn and SCaiing

... ~. ‘ F4ctors f6r ~+!and B-&ea Tarik Fatims S&pernate .” .:
< ; Rti~~lid,e: : “ LAWV ‘: Activi~, D~striFntiOn Scaling Factors.’:

!.: .!$. ..:
,,. ~imitipg. ~‘, ~ormauze~ ~yoy ‘ (ci/cl C,*137) ,

~Categoti !“. ‘“”””” .’- .’:.’

H-3 SA 1.59E~Ol 3.28E-03

C-14 PA 9.44E-05 1.96E-06

CO-60 1.OIE+OO 2.08E-02

S1-90 2.29E+O0 4.74E-02

Y-90 2.29E+O0 4.74E-02

Tc-99 I PA I 9.60E-03 I 1.99E-04

.. .- . . I
----- .

RIE+n 1 I nop.+n

.04E-01

.98E-06

.71E-06

.42E-06

.04E.06

... .-.

2. 15E-O

1.03E-O

9.76E-O

2.94E-O

4.22 F-O

6.24E-02 I 1.29E-03

1-129 PA 9,c)AF-nA I 7 n6F.n7

CS-137 4..._ . . . . ..._. JoI
Ba-137m 4.57E+nl Q46P..(I 1

Pm-147 1. 3

U-233 Fissile 4. 7

U-234 PA 4. 8

U-235 Fissile 1. 8

U-238 PA 2.. .– . . ! --8

NP-237 TRU 2.31E-06 4.78E-08

Pu-238 TRU

Pu-239 Fissile, TRU 1.30E-03 2.70E-05

Pu-240 TRU 2.70E-02 5.58E-04

Pu-241 Fissile 3.47E-02 7, 18E-04

Pu-242 TRU 6.41E-04 1,33E-05

Am-241 TRU 2.

Am-242m Fissile, TRW 7.39E-04 1,53E-05

Am-243 TRW 1.82E-03 3,76E-05

Cm-245 Fissile, TRU 7.49E-06 1.55E-07

Cm-246 TRU 2.49E-05 5,15E-07

Cm-247 Fissile, TRW 1.21E-10 2.51E-12

Total Radionucfides 1.00E+02 2.07E+O0

Total TRU 2.44E-03

:.39E-02 4,94E-04
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3.4

3.4.1

Other WAC Criteria

Comparison to Package Guidelines

Most supemate-contaminated waste will be disposed of in the E-Area Vaults. Administrative Waste
Package Radiological Concentmtion Guidelines apply to waste disposed of in the EAV. The guidelines

applicable tO the LOW Activity Waste Vault (LAWV), that portion of the EAv reserved for low activity
waste, will be used for comparison since they are the most restrictive of the EAV facilities. Low activity
waste is defined as waste that till produce less than or eqml to 200 mRilu at 5 cm from an unshielded final
disposal container. The concentration of each radionuclide in the F- and H-Area Tank Fam supemate
waste stream (Table 3.3) and their corresponding LAWV limits (Reference 5) are compared in Table 3.4.
Calculations supporting this comptison are in Attachment 11. LAWV limits are expressed in Ctifiq waste
and Ci/90 ft3 B-25 container,

From tbe container limits, the maximum volume of aupemate that cnuld be present in a B-25 container
while still meeting the LAWV limits can be calculated. The most limiting isotope in waste stream FHW-
00001 is I-129, for which more than 1 galIon of supemate in a B-25 would cause the waste to exceed the
LAWV lim”t. Supemate in the F- and H-Area Tank Fmms has an average total activi~ of 10 Ci/gallon and
a total transuranic isotope activity of 1. 18E-02 CI; accordingly, 1 gallon of supemate wodd be equivalent to
10 Ci in a B-25, 0.01 Ci of which are transtics. Per Table 3.5 below, a B-25 container with less than
258 lb. of waste and I gallon or more of supemate wiO fail TRU limits at tbe LAWV limit for 1-129. At the
maximmn waste weight for a B-25 container (5000 lb) and the presence in tbe waste of the maximmn
volume (1 gallon) of supemate to meet the LAWV limit for 1-129, the waste would be well within (5 nCi/g)
the TRU limit of 100 nCi/g. In practice, very few waste boxes fail TRU limits. Any such box will, upon
entry into WITS, be flagged as TRU and not be sent to the LAWV.

,, ,,: ,~. ‘, Table 3.5,;~~,mfJariS0fi, of ~ixirnU@,~,rn,Oiijt Of$il~e~~at#.: “ ~‘, ::: ;‘,:$;’’;’:;;;,,,. .,,,
..,,;..., ,,..,: : f,, :.’ ‘‘ <Present to :Miet ‘LAw.Iik@ v*: TRU .Crifetiti:. ~.;::,.. .:. “,:’., ,;.:;. .3..;.
;: Maj,pai;: ,4verage\: ..:~~ejag; ,, ;: Af+<$g&, : !,:~verage,jy, ;:{: .~u, ~~$g .:,.. ,..’::,~inimjfi;.,:

‘ $ipe~hatj I tDtaf ,Ci.1“ s.: “‘totar~j 1. tntaI. TRU: ::.”total my,’ .: :“;‘atrnaxirnuti ~, ::wast{:w&gfit ~
B-25 to ; ,: gailon ,“., ;,:B.25 ,+~“ .,’;, ;,’@i1.~ .’,cj/ RZ5° ,:’;waste’tieight.’ i,! ~+25 to~o~,,. ,: .,

supifiafi: ..,.Lbwv ,’ ‘ gauom:: “>..: ,,;$t; ‘ :: ;. .;,.“(5000 Ip) , ‘;. b+.;~,qwiste.
“’”’L?gf ‘“:’“‘ “::’” ‘.’: lifit ~‘: ~SwpePriate ‘“‘ q,?: , z’ in $B-25’’kt’: :.:’..:: ‘“Otij:: ‘;,!?’:

crite”ria . ““ : ‘: - “ ‘. .: .<: :::: ,’‘ ““ :’ Iitilt’ “ fiA~’timit ‘.. ..: ‘~‘“.:.: ‘. :::::..
:,;,,’ :,A.:-, ‘“’; ,,,’;,B ;: ~~~,,,. C=A*B, ‘‘ ““’ b’ , ‘ ‘ E=@m)*c. =(p*lEw9nc.f: ‘:=(s:~,B$*g~.:,

;. Ci)”/.(50O0” /Ci)./(45~..
..; . , ,.”. : , :; ,. :,: “ , ..,, *

:., . ‘.. ly454 ~“b) ~. . . .’s~u?io~ ,:; .
f. . . ,2 .,. ,, ~~li.’ “, ““;. .’,-,~..’ .,

“9.92E-01 1.00E+O1 9.96E+O0 1.1 8E-02 1.17E-02 5.17E+O0 2.58E+02

Note: Average total activity of supemate from Attachment 8 and 11 =1 .00E+OI Ci/gal.
Average total TRU activity of supemate from Attachments 8 and 11 = 1. 18E-02 Ci/gal.
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3.4.2 Sum-of-Fractions Calculation

For acceptance of waste packages sent to the LAWV, the radiological content of the waste package must be
compared tn the administrative guidelines and shown to satisfy the suu-of-fiati’ons criteria where:

activity concentrating of isotope Ailimit of isotope A
+ activity concentration of isotope Bilimit of isotope B.
+ activi~ cnncentrntion of isotooe Nifimit nf isotoue N
~1

Attachment 11 and Table 3.6 calculate the maximum concentration of supemate on supemate-contaminated
waste in order for the sum-of-the-fractions criteria to be met.

! -., --- ,. ----- . . . . .. . . . . . . . . . 1
.1 aDte 5.0: 3um-01-r racnons to~, ~upernate-~onm~.natea ;waste ; .:. . .: .,:

Radiouu;li@e ‘::q;gal’ ‘“:ci/f& - f~ sapernate’t ,’ Cyfts’ LA* Li*:t .Fracqon”
svperuate sipkrnate f~ waste. :. :’. waste. ~.’ (ci/f6. .’ , “..’.;;

“A’ B=A*7.45.’ ‘. ‘:, G .“- ~ BB*G’. , ‘, ...Q ““.::. “ “’=D@ :
r, . 1.59E-02 1,19E-01 1.23E-03 1.47E-04 1.1OE+O1 1.33E-05

>ARF..nK 7 nQP.n5 1 .? ZF-OZ R 74F..OR 7 soF.-n5 7 50F..O?
I “-, I

C-14 9.. ”--- , . .----- ------- -.. ,-.. ------- -...-..
Tc-99 9.64E-04 7.21E-03 1.23E-03 8,89E-06 5.60E-05 1.59E-01
1-129 9.98E-07 7.46E-06 1.23E-03 9.20E-09 1. 1OE-O8 8.36E-01

U-234 4.73E-07 3,54E-06 1.23E-03 4.36E-09 1. IOE-03 3.97E-06
U-238 2.05E-07 1.53E-06 1.23E-03 1.89E-09 1.20E-03 1.57E-06

Sum-n f-Fractions 9.99E-01

Tc-99 and 1-129 dominate the sum-of-the-fractions for supemate waste stream FHW-00001. Primnrily
based on this dominance, the sum-of-fractions criteria are met for a maximum of 1.23 E-03 fi3 of supemate
(Table 3.6) for each 1 R’ of waste, wbicb equates to 1.1 lE-01 #(1 .23E-03 ft3 supemate/ft3 waste x 90 R3
maximum waste volume per B-25) or 8.30E-O 1 gallon of supemate per 90 # volm B-25 container. Since
the mean total activity and the mean total transuranic activity for supemate are, respectively, 10 Ci/gal and
1,18E-02 Ci/gal, this is equivalent to 8.3 total Ci of supemate in a B-25, or 9.8 lE-03 Ci of transuranic
isotopes in a B-25 for this waste stream. Any B-25 waste container containing 9.81 E-03 Ci (or 9.81 E+06
nCi) of transuranics must contain 9.81E+04 g (or 216 lbs) or more of waste (out of the 5,000 lb limit) in
order to be within the TRU limit of 100 nCi/g total transuranics. A B-25 container with less than 216 lbs of
waste and 0.83 gallons or more of supemate will fail the TRU Iimits. At the maximum waste weight for a
B-25 container (5000 lb) and the presence in the waste of the maximum volnme (0.83 gallnn) of supemate
to meet tbe LAWV snm-of-fractions criteria, the waste would be well within (4.3 nCi/g) the TRU limit of
100 nCi/g. In practice, very few waste container fail TRU limits. Any such container will, upon entry into
WITS, be flagged as TRU and not be sent to the LAWV.

‘ :T?bl~3;7:$:brnP.?9s0!.~!,~[IFrnu-~$rny!fi!`0f~PPkW~$.!~,fi$!~~~.jj}?!-:;ii H:+ :.:.+..
. . . ,... .. * .; .,..:’,,![.,;,,..;;,,,,,,,.3,.,1:.;.,-.;.

,. .,, ,... .. . ,,~,,:. ,.,.;:,
. ,.( .

‘ . .Meee&AW. Surn9f-~.tic@?n? LIrnItS.YS.T.&U;.Gq$ft!?’ .:?etip:.,.:,. v +2.,.:,,.,.
.,. ., i .,.,,~.:;~,;j.;,.,f,,,

~~~!M>tiinurn:f ‘. , ::..Maxga1s” .: ‘ A+ef+ge”’ .”” .:~iiirnu~.~~:..~ j.~UnQ~~iri~~::
: Supernatq pek”” :“”,Supernat$ l:. ,..to,ial,~u,: ~,tOpg,T~y:::, ‘:,..::,:y:,a!e:w$lg,~~; /..;;/:: ;:2.5to ‘,rne:~i;$,urn~jj;:
~,: ff Wa$tet,a; <~ ;:.~-Z5;t9. rnee;:; ‘;: G’fi “’: ‘ Cl:/yz? ~‘?’:’!:;::B-z5,.t$::::;,: .::”:: ;: fracpon$.cfitetia;:
.. m+e<su.$-of -<, ‘:..:“.(SQm off: ‘“ , ~‘gaiion’:’: ,: ‘:,“to;.rneet ‘: ‘‘.. :::::...rn$i:~q:::: :’ ‘:~ ;~::j);,*t5000.ib:/;i:$;/$
“ :::fra:,*s ~ . frac~on~ ,.. ;5tipernate,, , : ~um-~fj,:: . ;,, ?’::}~~ft,o,f. ,,<,::.. :,:,,m~imum.:wa$~ifi

cmteria ~ :. criterii ,’:~~.~ ‘,’ :! . fractions .::, ....,,. ~QQ~,~gg ,, .: ,::, ~$,.,:~eig~~j,;?,j~.,

; .:critekia ,’

‘“A,..,: .’: ,..B+A*90P&’- ‘:’:.”’.C.‘.. ‘.D?B:q +p*lR:09 n;;iij ~, ‘=(D:lE;ti9:;tiitiif
‘“ ‘(lDo’nqig:{5J;@p);: f (5000ib*45~#~[25*7,48 ;: ,, ‘,. , ‘: ‘ ‘. :,::,. :, ,, ,,,., ...

~ati& ! ,,,.,,;

1.23E-03 8.30E-01 1.1 8E-02 9.81 E-03 2.1 6E+02 4,3jE+O13 “‘
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3.5.3 Nuclear Criticality SafeW Criteria

Sludge-contaminated LLW contains an insignificant quantity of fissionable mterial to impact nuclear
criticality criteria. Attachment 11 and Table 3.8 determine the maximum quantity of sludge that couid be
placed in a B-25 prior to exceeding the 50-g Fissile Gram Equivalent (FGE) U-235 limit for the LAWV.
This is equivalent to 713 gallons of supemate, a significantly greater volume than wouid meet LAW md
TRU waste limits for a B-25 waste container. Any such box till not be sent to the LAWV for disposal,
therefore protecting this requirement.

Tabl(~.8. caic~]atinn,,of FGEE,qhiyglerit for Sppem+t.~G6ntirniriated.Waste ~ ‘~. :{~’

Maximum a’
-. ,.: :,., .,

Activity gallons of Maximum ,’ fi~mu~:: , “,.”; ; ‘ “.:.,‘ ;~;f
superbate Spicikic ~. ‘.. maw ~~ Equivalence.. 2::;~qy;:

Radioriucfide ble~ded” in a ,B-25 to ~sy~n~te. ~activi~. ‘(gramsyina ; “f*i*r ‘.: p-235 j~
waste ‘meet FGE i“ a’B-2S, :(ci/g),. ,, :,, ~. B-2~:,;,, :. .;;,;: :.: :,.. >:+;:.;:%

(Ci/gal) equivalent .’ ,,’ ~~ ~~ ,: ,.. .,,,:

‘A :
.B ,. ., C=A*B ~~ ‘E=m. : “ ~ F

;,’,,; ,$.’, .: ,

U-233 S.00E-07

~~~*-E?.i’.:.

7i2.7 3.56E-04 9.648E-03 3.69E-02 1.4 5. 17E-02

U-235 1.42E-07 712.7 1.0 IE-04 2.160E-06 4.70E+01 1.0 4.70E+0 i

Pu-239 1.3 lE-04 712.7 9.32E-02 6. 132E-02 1.52E+O0 1.6 2.43EW0

Pu-241 3.48E-03 712.7 2.48E+O0 1.034E+02 2.40E-02 3.5

Am-242m

8.39E-02

7.42E-05 712.7 5.29E-02 9.717E+O0 5.44E-03 54.0 2.94E-Oi

Cm-245 7.52E-07 712.7 5.36E-04 1.7 16E-01 3.12E-03 24.0 7.50E-02

Cm-247 1.22E- 11 712.7 8.69E-09 9.396E-05 9.25E-05 1.6 1.48E-04

Totai FGE U-235 4.99E+01

3.6 Documentation of tbe Suuernate Distribution

A low level waste stream form for F- and H-Area Tafi Farm Waste Stream, FHW-00001, included as
Attachment 12, documents the distribution for F- and H-Area Tati Farms supemate waste. For those
packages determined to contain sufficient supemate to be determined mixed and/or transuranic, appropriate
waste stream fom will be provided for each package.

4.0 Periodic Validation

Provisions of Procedure WAC 2.02, Revision 7 (Reference 3), require generators of routine wastes to
review and confirm the certification of each waste stream at least periodically. Waste stream FiiW-00001
is on a five-year schedule.
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A~chment 2

F. and Htia lank F.nils WCS SuPerr,.le lnvOntoIY
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Q.27E~01 6.02E45

1.16E+03 8.78EQ2

WSRGTR-w29C

Ratision 4
Page 2 of 2



WSRC!-TR-2000-O0290
Revision 4

Attachment 3

Calculation of Snpernate Concentrations from WCS Supernate Inventory and Tank Data



Attachment 3

Tank

1

2

3

4

5

6

7

6

9

10

11

12

13

14

15

16
17
18
19
20
21
22
23
24
25
26
27
28
E8
30
31
32
33
34
35
26
37
36
39
40
41
42

45
44
M
48
47
42
49
50
51,

Calculation of Supernate Concentrations from WCS Supemate Inventory and Tank Data

H-3 C-14 CtiO N,59 Se-79 Sr-W Y-W To-99 Ru.106 Rh-106 Sb-125 S“.126 1.129 C$.124 CS.135 CS.137 6.-1 37m Ce.144 Pf-f44 Pm-147 Eu.lw Th-232

(Ci/gal) (Ci/gal) (Ci/gal) (CUgal) (Cigal) (CUgal) (CJgal) (cl/gal) (C1/gal) (C1/gal) (m/gal) (Ci/gal) (Ci/9al) (Ci/gal) (Ci/gal) (CVgal)

U-232

(Cigal) (Cfgal] (ci/g81) (cl/gal) (ci/9al) (Ctigal) (cJgaI)

1.98E+61 1.86E+01 4.2?E-iO
7.35E+O0 6.96E+O0 4.21 E-10
7.35E+O0 6.98E+O0 4.21E-10
8.60E+00 6,32E+O0 1.16E.09
1.80E+O0 1.71 E+OO 9.27E.1O
3,64E.02 3.44E-02 1.26E-09
2.94E+o0 2.76E+o0 4.2 IE-10
3.59E.01 3,39E.61 5.46E.!O
7.21 E+OO 6.62E+O0 5.44E.1O 1.52E-10
1.28E+W 1.19E+O0 5.44E-10 1.52E-10
1,30EW 1.23E+O0 1,76E-(1 2.07E.?3

Refemnws
. . . . m...- ,-.. -... . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . “

1.31E+01 f.24E+Ol
1,67E+01 1.56E+01

1.9 fE.02 I,81E.02
1,9!E.02 1,81E.02

4,65E.03
2.34E-03
1.%E*
1,49E.03
3.53E+O0
4.23E+O0
4.07E+O0
4.47E+O0
5.<OE+OO
1,04EM1
1.14E+01
9.70E+O0
5.15E01
3.96E+O0
7,74E+O0

2.09E+01
1.37E+o~
9.66E41
3.57E+oa
1.05E02
1,56E+O0
9.61E.01
7.61E.01
5.30E+w
5.01 E+W
5.06E+06

4.40E.03
2.22E.03
~.30E~
1.41E-03
3.34E+06
4,00E+O0
3.65E+O0
4.23 E+OO
4,33E+O0
9,S8E+O0
1.07E+OI
9.18E+O0
4.86E-01
3.75E+O0
7.32E+O0
1.96EM1
!.30E+Oi
9.74E41
3.36E+O0
9,91 E.03
1.46E+00
9.09E-01
7.20E.01
5,61E+00
4.74EN0
4.61E+60

1.62E+~ 1.54E+O0

5.9SE-02 5.ME~2
1,WE+OI 9.62E+O0

2,09E45 1.98E06
4.49E42 4.25E+2

4.85E+O0 4.59E+O0

5,44E-10 1.52E.1o
2,26E.09 6.87E-10

9.84E.I 1

5.39E-11

1.19E-12

3.42E.09
3.42E09
3,42E09
3.42E-09

5.44E.1O f,52E-tO
5.44E-10 1.52E.!O
5.44E-10 1.52E-10

2.89E-08

4.59E.08

5.44E.1O 1.52E-10
5,44E-10 1.52E.1O

5.46E.09 1,27E-06

6.14E48 4.39E-10

3.42E-09
3.42E-09
3.42E.09

3.42E.C9

2,11E.08 1.89E-fo

6. 19E.09 3.73E-09
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Attachment 3

Calculation of Supernate Concentrations from WCS Supernate lnventoq and Tank Data

Ingrown

U-233 U-2M U-235 U-236 U-238 NP-237 P.-238 P.-239 P,.24o Pu.zaq P.-242 h.241 Am.241 h.242m Cm.244 Cm.245

(Clgal) (cJgal) (C~gal) (Cigal) (Cigal) (Cigal) (CVgal) (cugal) (Ci/gal) (Cigal) (m/gal) (o/gal) (Clgal) (c(gal) (ci/gal] (ci/gst)Tank

1
2
3
4
5
8
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
n
24
25
26
27
28
B
%
31
32
33
34
35
36
37
38
39
46
41
42
42
44
45
m
47
46
49
50
51

Avemge

4.21 E.1O
4.21 E-10
4.21E-10
1.18E.09
9.27E.1 O
1.26E.09
4,2!E.1O
5.46E.1 O
1.52E.1O
i ,52E.10

2.07E.13

1.96E.09
1.86E.69
1.66E-69
1.28E.09
4,71E~9
1.35E.69
1.86E.09
1.26E-09
4.30E.tO
4.30E.1 O
3.94E.11

4.49E-68
4,49E-08
4.49EIJ8
5.52E.09
4.@4E-08
5.05E48
4.49E-08
5.60E+8

1.62E.69 5.03E.69
1.62E-09 5.03E-09
3.23E-?O 7,31E.11

4.12E-68
4,12E.08
4,12E~8
4,93E-09
6.82E+8
1.75E.08

4,i2E.08
2.63E.68
4.04E-66
4, WE.68
1,38E-09

1.19EC4
1.19E-04
1,19E94
i ,00E.05
4,70E45

1.80E45
f ,80E-05
1.90E45
9.88E.06
7,85EI16
5.1 7E.06
1.80E45
1.66E.05
4.00E.06
4.00E136
1.95E.06

4,29E46

4,29E-06

4,29E46

2.2iE.06

~ .88E-06

1 .60E.06

4,29E-06

3.90E-06

i .66E.06

1 .66E-06

1.16E46

3.49E45 1.38E-09
3.49E.05 1.38E.69
3.49E45 1,38E.09
2.12E45 4.54E-10
1,43E-05 5.53E-10
2.29E.65 3,53E.09
3.49E-05 1.38E09
4.21E45 4,91E49

3.31E45 I.1OE.69
3.31E45 1.1OE.69
7.67E45 2.48E49

6,33E.66
6.33E-06
6.33E-66
2,89E.08
2,79E-06
3.52E.66
6.33E.06
3.98E~
6.1 2E+6
6.12E-06
7,43E48

6.22E-05
6,22E.05
6.22E.05
1.85E.64
1,50E.04
1.99Ew
6.22E.05
8.60E45
4.53E.05
4.53E.05
8.85E46

7.6f E.09
7,81Ei38
7.61 E.06
2,40E+7
<.81E.07
2.57E.67
7.8f E.08
1.03E-07

5.51E48
5.5 fE.08

3.86E+OI
f .43E+01
1,43E+01
1.71 E+01
3.51 E+oO
7,11E.02
5,72E+O0
6.98E41
?.40E+01
2.45E+60
2.ME+OO

i,49E-04
?,05E.04
1.53E.w
1.53E-c4
I,91E.04

1.71E.07
l.<l E.07
2.s4E.69

1.57E.68
1,57E.68
2.09E.09

1.82E-09
1.62E.69
3.23E.1O 1.05E-08

I.52E-10 1.1 lE.07 1.57E.08 1.62E.09 4.3OE-10 1.62E~ 5.03E48 4,04E48 1.53E.c4 4.00E-06 f.66E+6 3.31E45 1.1OE.O9 6.12E+6 4,53E-05 5.51E46
6.87E-10 7.97E.68 1.09E.68 9.4 IE.1O 8.85E.1O 9,4 IE.1O 1.69E48 1.17E47 5.ME45 1.29E45 4.48E.06 2.39E.05 7.63E-10 5.19E46 1.ME@ 1.66E-07

2,34E+01
3.25E+01

9.84E.1 ? 7,32E.10 3,84E.68 1,66E.04 2,40E45 6.12E.06 1.12E.@4 7.85E.08 1.21E.05
5,39E-11 3.55E-10 3.25E.08 I,33E-04 1,90E.05 4,26E46 5,52E04 8.75E-39 5.2dE.05

3,75E-02
3.79E-02

9.26E.03
4.77E-03
2,68E4

3.63E.68 3.59E.08 7.24 E.139 4.94E-iO 7.MEc19 3.35E.1O 2.21E-08 1,99E-04 2.30E-07 1.33E-07 4.95E.06 1.12E-10 5,7i E.07 9.57E.06 1,16E.03
1.31 E-07 4.71 E.08 7,76E.09 7,26E.fo 7.76E-09 1.35E+9 2.86E48 1,96E~ 1.!5E.05 1.39E-08

2.91 E.03
6.89E+O0
8.24E+O0
7.94E+60
8.71E+O0
9.93E+O0
2.03E+01
2,21E+01
1.89E+01
1,02E+O0
7.72E+60
1,51E+01
4.07E+Oi
2.67E+04

3,42E.69
3.42E-69
3.42E.09
3.42E.69
1.52E.10
t,52E-10
1.52E.iO

7.76E.09
7.78E49
7.78E-09
7.76E.69
4.30E.10
4,36E.1O
4.30E.10
6,38E.10
6.f 9E.66
4,37E.06
7.53E-10
4.30E.10
4.30E.fO

2.59E.09

7.1oE.67
7,1OE47
7,1 OE.67
7.1 OE.O7

1.62E.69 5.03E.69
1.62E-09 5.03E~9
1.62E-09 5,03E.09
9.97E+9 2.99E.1O
2.75E-08 9.06E.66

3.09E-06
1.28E-08 4.45E-?O
1.62E-09 5.03E-09
1.62E-09 5.03E.69

3,92E49 3.34E.1O
6.61 E.09 3.60E-11

8.41E.Cd ?.86E.04
1.6sE&
1.86E.04
f.88E-04
1.66E.06
7,66E-06
1.66E.06
4,20E-05
4.63E~
1.11 E.W
4.02E.05
1,66E.06
1.66E.06
1,44E45
2.92E.65

4.65E.03 3.87E36
4.65E.03 3.87E.08
4.65E133 3.87E-08
4.65E.03 3.87E.08
3.31E-65 1.IOE-09
3.31E-05 1.1OE+9
3.31 E-05 1,1OE.O9
3.27E-63 8.85E48
1.45E42 2,37E.08
2.82E.03 2.31 E.66

3.54E-03 9.0zE46
3.31E.65 I.1OE.68
3.31 E.05 1,1OE.68
1.13E43 2.71E-07

i ,82E04
1.82E.04
1,82EQ
1.82E-@4
8.1 2E46
6.12E.06
6.1 2E.06
2,26E04
1,01E04
I.1OEO4

2.16EW
6,12E.06
6,12E.06
2.40EQ5

5.89E~3
5,69E.03
5.89E-03
1,53E.04
1,53EC4
1,53Ew
8.58E-03
8,39E46

8.41 E.04
6.4f E~
4.00E.06
4,00E-06
4.00E+6
5.86E-05
2.34E43
4,99E.04
5.25E.05
4,00E-06

4.00E-06
2.16E-05

?.j IE47 1.57E.68
l.ll E.07 1.57E+8
1,1 lE-67 1.57E.08

4.44E48
1,313E.i3 i.15E.09

I,62E.09
1,62E+9
1.62E.09
9,97E.69
2.75E.08

4.C4E.08
4.ME.66
4.c4E48
1.34E+8

3.53E-06
2.38E.66
1.57Ei18
4.04E.08

4.04E.08
2.24E.67

4.53E45
4.53E.05
4.53E-05
?.91E.64
3.97E.03
6.37E133
1,60E-04
4.53E.65
4,53E-05

5.51 Ei18
5.51E.08
5.51 E-06
2.3 fE.07
5.39E-06
8.63E-06
1,96E-07
5,51 Ei38
5.51 E.08

2.89E-09
4.59E.08

4.33E-06
<.11 E.67 1,57E48
1.1 lE-07 1.57E.08

2,57E47

1.28E.06
1.62E.69
1.62E.09
3.92E48

6.63E.63
1,53E-04
1,53E.04
7,00E.03
5,20E.03

1,52E-10
1.52E.1O

3.77E-35
6,59E45
1.62E.03
3,77E.05
8,46EW
3,77E+5

4,67E.08
1,14E.07
2.35E-06
4.67E.08
9.92E-07
4.67E48

i .89E+O0

6.95E+O0
2.91 E-02
3,05E+O0
1.~E+OO
!.49E+O0
1,03E+01
9.76E+60
9.90E+O0
3,17E+Oil
i.46E41
2.02E+01
4.07EC15

7.09E.68

3.47E.67 125E47
2.57E.07

6.61 E-!39
1.98E.08
3,82 E.138
5,54E-08
3,92E.66

4.18E.1O
3.57E-08
2,59E49
8.95E-69
2,58E.69
7.78E.09
7.78E-09
7.76E-09
7.76E-09

2,97E.06
6,55E.07
2.24E47
3.47E-07
2.24E.67

4.27E.05
5,64 E-C4
2.18E45
1.95E.04
2.18E-05
8.41EQ
6.41 E.C!4
8.41E@
8.41 E~

3.06E-63 9.70E.68
1.61 E.63 t .67E-07
1.13E123 2.71E.07
1.36E.03 6.42E.08
1,13E.03 2.71E.07
4.65E.03 3.87E.06
4.65E.03 3,87E.08
4.65E-03 3.87E06
4,85E.63 3.87E.08

<.33E-04
1.72E.84
2,40E45
2.25EQ
2.40E45
1.82E.04
1,82E.04
1.82E@
1,82E.04

7,27E.08 1,98E+8 1.58E46
3.92E46 3.64E-10
5.64E.66 1,75E.67
3.92E.06 3.84E-10

7.1 OE.O7
7.1 0E47
7, 10E.O7
7.1 OE.67

4,40E.03
7.00E43
5,76E.03
7,00E.03
5,89E.03
5,89E-03
5.69E43
5,89E43

1,37E.C4
1,44E45
7.01 E.05
1.ME-05
1.88E.04
1.68E-04
1.86EM
4.88E-04

4.39E-10

3.42E.09
3.42E.68
3.42E-09
3.42E49

f, 15E.06 4.22 E.137
2.57E.07

1.89E-f O 2.0iEC16 1.34E-06 3.40E48 1.30E48 3.40E-08 2,96E-07 5,95E47 4.47E.03 1.99E+3 8.20E45 4.12E-03 1.72E.67 6.ME.65 3,05E-c4 2.59E.07

3.73E-09 2.90E-07 1.33E-07 1.43E+8 6.24E46 1.43E-08 4,98E47 2,92E47 2.67E.03 3.23EW 6.45E-05 1.82E43 4,72E48 7,38E45 4,91E04 6.47E.07

9.54E.62

9,45E+O0
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Conversion of March 1999 Supernate Ci/gal Values for Decay to March 2003



Anachlnc.nt4

C.nversl.n of March 1999 Supe.mate CUgal Values far kay toMarch 2003

3U~t0 1999Repon~c. Valueswnvefld Iord6raytoW2CQ3

Hdf Ufe[yearn)

WSRGTR.94~N, R8V, 3TatlE3
SupmaeValues(Ctigal).Ctigdat

Cii = CAx (0.5)m

Mem n = # h31f.uve$passed
or
“ : (cl@ m yE)/(half4fe ym)

b. 31999

&. 32CU3

finreforn,e13ps9dtie =4 yn

n. elapsedtime4 YE]/ (h?Jf.kfeYE)

H4 C.14 cm M.59 sr.90 Y.w Tc.99 1.129 A.-243 ~.243 Cmz* CM.247 Cm248 CI-249 Cf-zsi CS.137

!2,23 5720 5271 75W 28.5 28.5 2i2ccm 157W 7370 29 4760 154W~ 35~ X2 9m 30.17

2.WE~ 9.50EIIE 1.70E41 9.ME45 4.70E43 4.79E~ 9.wE~ !.ME@ 1.50E~ 5.70E-!O 1.NE.i3 1.70E.19 1,ME.19 1.WE.18 2.ME.20 5

0,324412 0.~69W8 0.7W6928 5.3222EW 0.14035088 0.1403E088 1.BT79E45 2.5478E47 0.~54274 0.142E57i4 O.WW 2.5974E-97 i. f429E~ 0.011M3E4 0.~ o.13z58m

1.ME.02 9.WEW 1.L?2E41 9.40E~ 4.26E43 4.26E43 9.wEW 1.MEW 1.50E49 5.16E.1O 1.~E.13 1.70E.19 1.80E.i9 9.92E.i9 1.99E.~ 4,36Em
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Projected Americium/Curium Transfer from F-Canyon to H-Area Tank 51



r

Auachm.ti 6

Projecled bmenciunllC.rlm Transfer Transfer fr.tn F Canyon to Tank 5t

Imzv i ,.WEU2
TtrM

u-m

I

4.91E.c4

U.2?3 5.nEm

U-M 3.47ctw
U.235 3.37Em

{.95E.91

4.41E-C?

f.%m
8.WUQ

8,91Em

1.NEa

4.41E.c5

5.@EG

3.ME.t@

4.91E.c4

5.BE+w

3.67Em

3.37Em I

U-M

1

8.MEu2 4.W.M B.mEu2

u.2m 7.74&-01 9.45E41 i .72E~

Pa-m 2.49EU2 2,#E~
P,.mm 3.M-G? 3.W’U3
Pa-m 4,wm 4.48Ea“1

R= I
P.12E~ 2.i2Eiu3

1.76EtC4 z53E@ 1.42Eic4

P*n9 5.17Em 4,71Em

b240
5.t8E~

2.13EtG2 7,11E* 9,24E~
P*241 2.91Eiu3 i.l~irrz Xmm I

5,3i E+%

2.71M

2.~EtOl

2.12Em

1.65Eic6

1.87EMI

9,77E41

2,87Ei@3

2.15Etm

2,12Em

1,GEa

t .87Et01

w5Rc.TR.wm290
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F-Area Tank Farm Sludge Inventory from WCS
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Attachment 8

Calculation of 95 Ci% Supernate/5 Ci7~ Sludge Scaling Factors

Sludge Supernate
Isotope Ci

95 Ci% Supernata / 5 Ci% Sludge Mifiure
Ci% Cilgal Ci% CiYO CilCi CS-137

H-3
CiTRU/Ci CS-137 Ci/gal

1.60E-02 1.67E-01 I,59E-01 3.28E-03 1,59E-02
C-14 1,78E-01 3.04E-06 9,50E-06 9.92E-05 9.44E-05 1.96E-06 9,48E-06
Ni-59 7.66E+01 I,31E-03 9,40E-05 9,82E-04 9,98E-04
CO-60 1. IOE+04

2.07E-05
1,67E-01 1.00E-01 1.05E+o0 I. OIE+OO 2.08E-02 I, OIE-01

Ni-63 3,69E+o0 6.66E-05 3.33E-06
Sr-90 2,62E+06

6.89E-08
4.49E+OI 4.26E-03 4.45E-02 2.29E+O0 4.74E-02 2.30E-01

Y-90 2.62E+06 4.49E+OI 4.26E-03 4.45E-02 2.29E+O0 4.74E-02
Tc.99 7.76E+02

2.30E-01
1.33E-02 9.00E-04 9.40E-03 9.60E-03 1.99E-04 9.64E-04

1-129 8,37E-03 1.43E-07 1,00E-06 1,04E-05 9,93E-06 2.06E-07 9.98E-07
CS-137 1.55E+05 2.65E+O0 4.65E+O0 5.07E+OI 4.83E+OI 1.00E+OO
Ba-137m 1.46E+05 2.50E+O0 4.59E+O0 4.79E+OI 4.57E+OI

4.85E+O0

Pm-147 1.21 E+05
9.46E-01

2.07E+O0
4.59E+O0

1.04E-01 2.15E-03 I,04E-02
Eu-154 2,81 E+04 4.81 E-01 2.41 E-02 4,96E-04
U-233 5.77E+O0 9.68E-05 3.73E-09 3.90E-06 4.97E-06 1.03E-07 5.00E-07
U-234 2,14E+O0 3.66E-05 2.90E-07 3,03E-06 4.71E-06 9.76E-08 4,73E-07
U-235 5.52E-02 9.44E-07 1,36E-07 1,44E-06 1,42E-06 2.94E-06 1,42E-07
U-238 2.31E+O0 3.95E-05 6.24E-09 6.52E-06 2,04E-06 4.22E-06 2,05E-07
NP-237 2.53E+O0 4.33E-05 1.43E-08 1.49E-07 2.31 E-06 4,78E-08 4.76E-08 2.32E-07
NP-239 2. 12E+03 3.63E-02 1.62E-03 3.76E-05
Pu-236 7,29E+04 1,25E+O0 4,96E-07 5,20E-06 6,23E-02 1.29E-03 1.29E-03 6.26E-03
Pu-239 1.52E+03 2,60E-02 2.92E-07 3.05E-06 1.30E-03 2.70E-05 2.70E-05 1.31E-04
Pu-240 5.69E+02 1.OIE-02 2.67E-03 2.78E-02 2.70E-02 5.56E-04 5.56E-04 2.71E-03
Pu-241 3.67E+04 6.29E-01 3.23E-04 3,36E-03 3.46E-02 7.18E-04 3.48E-03
Pu-242 1.22E+O0 2.09E-05 6.45E-05 6.73E-04 6.41E-04 1.33E-05 1.33E-05 6.44E-05
Am-241 6.72E+03 I,15E-01 1.82E-03 I,91E-02 2.39E-02 4.94E-04 4.94E-04 2.40E-03
Am-242m 7.61E+O0 1.34E-04 7.36E-05 7,71 E-04 7,39E-04 1.53E-05 1.53E-05 7.42E-05
Am-243 2,12E+03 3.63E-02 1.50E-09 1.57E-06 1.62E-03 3.76E-05 3.76E-05 1.82E-04
Cm-244 1.33E+04 2.28E-01 4.91 E-04 5.13E-03 1.63E-02 3.37E-04
Cm-245 1.25E+O0 2.14E-05 6.47E-07 6.76E-06 7.49E-06 1,55E-07 1.55E-07 7,52E-07
Cm-246 2.90E+OI 4.97E-04 1.40E-13 I,46E-12 2.48E-05 5,15E-07 5.15E-07 2.50E-06
Cm-247 1.42E-04 2.43E-09 1.70E-19 1.78E-16 1.21E-10 2.51E-12 2.51E-12 I,22E-11
Total 5.84E+06 1,00E+02 9.57E+O0 1.00E+02 1,00E+02 2.07E+O0 2.44E-03 1.00E+OI
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Attachment 9

F- and H.Area Wlgh Level Supernate Waste
Stream Exclusion Criteria

I— Distribution
Us Remaining Mean

Mea. Ci/Ci Me,II <1% of Not afterExclusion Distribution Re-normalized
Isot.pe CS-137 Distribution (%) Dist ?(a) Exp~ted criteria ~/. Distribution Q

H-3

c-14

Ni-59

C040

Ni-63

sr-90

Y-90

T.-99

1-129

CS-137

Ba-137m

Pm-147

En-l 54
U-233
U-234
U-235
U-238

ND-237
ND-239
M-238
Pu-239
Pu-240
~-241
Pu-242
AM-24 I
ti-24211
&-243
cm-244
Cm-245
Cm-246
~

Toti

3.28E-03
1,96E-06
2.07E-05
2.08E-02
6.89E-08
4.74E-02
4.74E-02
1.39E-04
2.06E-07
1.00E+OO
9.46E-01
2.15E-03
4.98E-04
1.03E-07
9.76E-08
Z.94E-08
4.22E-08
4.78E-08
3.76E-05
1.29E-03
2.70E-05
5.58E-04
7.18E-04
1.33E-05
4.94E-04
1.53E-05
3.76E-05
3.37E-04
1.55E-07
5. 1.5E.07
2.51E.12
2:07E+o0.

1.59E-01
9.44E-OS
9.98E-04
I. OIE+OO
3,33E-06
2:29E+00
2.29E+o0
9.60E-03
9.93E-06
4.83 E+O1
4.57E+01
1.04E-01
2.4 IE-02
4.97E-06
4.71E-06
1.42G06
2.04E-06
2.3 IE-06
1.82E-03
6.23E-02
1.30E-03
2.70E-02,
3.46E-02
6.41E,04
2.39E-02
7,39~
1.82E-03
1.63E-02
7.49E-06
2.48v05,,
1.21E-10

1:OOE+02

Yesfi)

yes

.0

ye

no

no

no

no

yes(b)

y.,

yes

,yes

“ .“

-

-

!,. .
-
_

H-3
c-14

CO-60

S,-90 ,
Y-90
Tc-99
1-129

CS-137
Ba-137m
PM-147.

U-233
U-234
u~23s
U-238

NP-237

m-238
F’u-239
Pu-240
~-241

: h-242
.4n-241

Am:242m
An-243

Cm-245., . .
CM-246 “;
Cm-247

Tobt,. ~.: .

1.59E-01
9,44E-05

I. OIE+OO

2.29E+O0
2.29E+O0

9.60%03
9.93E-06
4.83E+01
4.57E+01

I .04E-01

4.97E-06:
4.71E-06
1.42E-06
2.04E-06
2.31E-06

6.23E-02
1.30E-03
2.70E-02
3.46E-02
6.41Eti
2.39E-02
7.39E&
1.82E-03,.

7.49E-06
2.48E-05 “ .
1.21E-10
1.30Et02

1.59E-01
9.@E-05

“:“ l.OIE+OO:.,::

,..
2.29E+00 !
2.29E+O0
9,60E+03 ;
9.94E-06
4.83E+O~
4.57E+01
l. M”k-01 ‘! :

4.98E-06,
4.7 lE-06
1.42E-06. ‘ .
2334E-06
2.31E-06, ?

: 6.24E-02
1.30E-03
2,70E~2
3.47E-02
6,41E-ti, Y
2.39E-02
‘7:39p;~,:<

l:82E-03
~. :::-,:.

, , ,.
7.49E-06 ‘“
Z49E:O<:.
1.21E-10
1,00Ew2 ;>:.

L
(a) for those

radlonuclides
Incfuded

bemuse they
were ex~cted
to be resent at

n(b) retained in
distribution

since they are

close to 1‘h of
total acovit

E
all fissile and

t7ansuranic
isotopes

retained [n

distribution
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F- and H-Area High Level Supernate Waste Stream Activity Distribution



Attachment 10

F- and H-Area High Level Supernate Waste Stream
Activity Distribution

95% SUPERNATE 5!

3
FHW-0000’

H-3 1.59E-01
C-14

CO-60
Sr-90
Y-90

Tc-99
1-129

CS-137
Ba-137m
Pm-147
U-233
U-234
U-235
U-238

NP-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
Am-24 1

Am-242m
Am-243
Cm-245
Cm-246
Cm-247

Total

9.44E-05
I. OIE+OO
2,29E+O0
2.29E+O0
9.60E-03
9.94E-06
4,83E+OI
4.57E+OI
1.04E-01
4.98E-06
4.71E-06
1.42E-06
2.04E-06
2.31E-06
8.24E-02
1.30E-03
2.70E-02
3.47E-02
6.41E-04
2.39E-02
7.39E-04
1.82E-03
7.49E-06
2.49E-05
1.21E-10
1.00E+02

ILUDGE
Scaling

Factors

CilCiCs-137

3.28E-03
1.96E-06
2.08E-02
4.74E-02
4.74E-02
1.99E-04
2.06E-07
1.00E+OO
9.46E-01
2.1 5E-03
1,03E-07
9.76E-08
2.94E-08
4.22E-08
4.78E-08
1.29E-03
2.70E-05
5.58E-04
7.16E-04
1.33E-05
4.94E-04
1.53E-05
3.76E-05
1.55E-07
5.15E-07
2.51E-12
2.07E+O0
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Attachment 11

CQtnPaIIaon al F- end H&a Swtnata Wasta Aga!nst WAC 3.97, Rev. 7, RwIIIrenm”~

1,59E42

9.48EUS

9. E4E44
9.98E47

4.73E47

2.05E47

1.1OE*1

2.50E45
5,60E45

$ ,1OE48
$. 10E43

1.20E-03

H-3 1,59E42 1,19E~l
C-14 9,48E-08 7.09E45

Te99 9.EdEn4 7.21 E43
1.?29 s.98EG7 7,46sm

u-z% 4,73G4T 3.%E46
U-238 2.05E-07 1.53E.ffi

R3 s“Frnatti3 -St. 1.23E43
%3 s“pematd525 1,41s41
Gal s“Pesnate10.25 8.30s41

Equivalent C“riw 8.33E~0

Iwl.pe

‘3Sc,.;:z;?;;,,tiw ‘p”’;?
U-233 5.mE47 Q,a8E-03

W235 1.42E47 2,1 eoEa
,“-239 1,3<EW 6.132E.02

Pe241 3.48E43 1 .03E*2
W242m 7,42E.05 9.717Em

C-245 7.52E~7 1.7,6E.0,
Crn247 1.22E-1 7 9.396E45

Gal S“W”ate 742.7
Gq”(v curies 7.<8Ew3

mm Atih,nent 8

m iwtov !, &25 10 reach

lAW li~l UW Limit (~1) = LAW li,ni! fa 500a lb ~i” ~,

Cl la, %25 i“ B.251suPernate adl,ily Total C“tie, in 0.25 TR” curies .Q,g M to “,

be TRI

9.90E+02 6,22 Eti?4

2.25E.03 2.37Eq2
5. WE.93 5.23EW
9.90E47 9.92E41 9.96Et00 1.17E.02 5.168241 258,4%

9,90E~2 2.~E+05
< .08E41 5.28Ef15

Tobl AtitvilY, blended 95 q% SuWr”atd5 Ci% Sl”dge- 1.00E+09 Ci/~1

LAW U.!,

Cti? waste cm3

~.47E44 4.40EM4

8.74 E-W 2,50E.05
8.89E.06 5.60E.05

9.20E49 1. 1OE-O6
4.36E49 <.< 0E43

1.89E49 1.20E43

Tat.!

~ax amount@ 9“F.3r”ate 1“a B-25,!
TRucuries e.8fF43
“rig at mxv,l 4,32EW0

3.56Eq 3.s9Erj2

1.0?EC4 4.70Eu14

9.32E42 t,52Et00
2.48E~ 2.40E.02

5.29E~2 5,wE.03
5.w04 3,,2E.03

8,69E~9 3.25E45

TRu c

Fration

1,33E-05
3.*a3

1.59E41

8.36E41
3,97E-m

1.57E.06

9.99E.04

) meetsumofFrad,.”, Umi,

ml” lb w (0 “at be TRU
276,132048$

Equiv Faclm

1.4
1.0

1.6

3.5
S.O

24.0
1.6

:utienotal c.rie3. 7. I 8E43

TtiB! TRUS = +. 18EG2 C$gal

NP237 2.32E.07 Cl,ga(
P“.2= 0,26E43 Cdgal

Pw239 1,31 Ea4 Ci{gal

Pw240 2,71 E.u3 G/gal
P“.242 6.44E+5 Cdgat

h241 2. 40E-03 Wgal
~242m 7.42E.05 ~lgal

-243 1,82E.04 ci/gal

CIn.245 7,52E.97 C“ga!
C-24% 2.50E.116 ~{gar

C-247 < .22E-1 $ til~l

FGE

5.1 7E.Q2

4.70EWI
2.43E~

8.39E42

2.94E~1
7.~E-02

1,48EC4

wsRc.TR.94c,0290

Revision 4



WSRC-TR-2000-O0290

Revision 4

Attachment 12

Comparison of Burial Ground Parameters for 100% Supernate and 95/5 Ci% Supernate/Sludge Mixture



SRS-DTC 3.10- Summary Output

Case Title: Att 12 (Pg 1 of 3) Case 1: Assume 100% Supernate Run By:

File Name C\SRSDTC\CASEl .MSI

.&$~3

Run Date 3/11/2003 11:1319 AM Total Run Time:5 seconds Reviewed By

Case Model

Integration Parameters: Length: 10 Width: 10 Height 10

Source Activity - Std. Grouping - Lower Energy Cutoff = 0.000E+OO

[Nuclide Curies Bq

rAm-241

Am-242rn
Am.243

ea-137m
C-14

CM-244

Cm-24E

Cm-24B

Cm-247

cc-ad

Cs-137

3.7wEQ

1.5~E-c5

3.~E-10

9.4eoE-of

1.960E@

1.oiOE-04

1.330E.07

2.~E-!4

3SOOE-2U

2.070E-02

1.@E+@

1.Sel E+o7

5.B24E+c5

1.143E+OI

3.500E+I0

7.252E+04

3.737E+~

4.s2l E+03

1.066E-03

1.2e5E.0?3

7.659E+08

3.7WE+I0

H< 3,~E.03 1.217E+06

Case Resufts

Source Data
1~ R-m e up Iu
Shield Data
ahw #: 1
Mm* Rectangular
Len@ 6.W R
a 4.00 r-l
ThickResa: 0.01 n
Material/Den. Iron 7.87

Nuclide Curies Bq 1
l-12a

NW

NP-237

PU-236

Pu-23a

PU-240

Pu-24!

Pw242

Sr-w

Tc-99

u-233

2.000E-07

1.940EW

6.oloEa

$.030E~7

6.030E*

5.MEti

6.670Eti

1.~E-05

8.7WE-D4

1.660E-D4

7.69OE-101
7.622E+M

7.176E+C5

2,224E+03

3.811 E+03

2.231E+o3

2.031E+07

2.~E+06

4.e21E%

3.232E+07

6.B82E%

2.B45E+O!

u-234 5.eBoE.03 2.213E+03

Detector Cnordimtsa Expcwre Rataa in Alr Doss Equhleol Rate

in R m~r mRtir
DstectM # x Y z w/o BuildUp with BuildUp WIO6uildUp I

1 6.o1 2.00

with Buildup

0.00 3.345E+01 5S51 E+ol 3.D6EE+01 <5,1 19E+01)



SRS-DTC 3.10- Summary Output
Case Title Att 12 (Pg 2 of 3) Case 2 95/5 Ci% Supemate/Sludge Run By: ,.tikh.
File Name C\SRSDTC\CASE2.MSl

Run Date: 3/1 1/2003 11:2205 AM Total Run Time:5 seconds Reviewed BY:

;ourc.a Data

~. Rectangle 8 UP
m. e.oo n
m: 4,00 n
Heigt$: 4.00 R
Mss 2.419E+03 gm
Volums 9.~E+Ol ttA3
M*VDW. Composite 0.09

;Ideld Datam
Integration Parameters: Length: 10 Width: 10 Height 10

Source Activity - Std. Grouping - Lower Energy Cutoff = 0.000E+OO

Nuclide Curies Bq Nuclide Curies Bq

Am-241 4.e40E-04 1.82eE+07 H-3 3.280E~ 1.21 4E+OE

Aw242m 1.~E-05 5.EE1E+c5 l-l 2a 2.060E.07 7.622E+03

AM-243 3.751JE-05 1.391E+M Ni59 2.070E@ 7.6SeE+OS

Ba-137m 9.@E-01 3SCME+1O Nl= e.aeoE@ 2S49E+03

C-14 1.WE-Oa 7,232E+04 NP237 4.730E* 1.7B9E+03

cm244 3,370E~ 1,247E+07 NF-239 3.7BoEQ 1.391E+03

cm245 1.*Ea7 5.735E+03 Pm147 2.l=E-03 7.S?SE+07

Cm-246 5.1WE47 1.~E+04 P*23S 1,=E-03 4.~E+07

CW247 2.lWE-12 7,955 E-02 PU-229 2.700EU3 9,S90E+C5

cm 2.030E.02 7.eesE+oa PU-240 5.5SOE-04 2.083E+07

CS-137 1.000E+W 3.7WE+1O Pu-241 7.lWE-04 2.B57E+07

Eu-154 4,%oE~ 1.S43E+07 Pu-242 1.~E-C5 4.921 E+W

Case Resutis

Detector Coordinate ~ure Rates in Air DOSEEquivalent Rate

In Ii m~r mReMr

Del@or # x Y z w/o BuildUp

1

with euildup w/o euildUp

8.01 2,C0 O,w 3.251E+ol 5.559E+OI 3.090E+01 I( 5.12EE+DIJ



Attachment 12

Comparison of Burial Ground Pammeters for 100% Supemate and 95/5 Ci% Supernate/Sludge Mixture

Both Cases
500 Lb B-25
Job Control Waste

Case 1
Basis 1 Ci CS-137 Basis: 1 mrem/hr
51,1 9mrernlhr 1.954E-02 0 CS-137
(See Pg 1 of 3 DTC Run) 2.171 E-M U Cs-137/ft3

case 2
Basis 1 ~ CS.I 37 Basis 1 mremlhr
51,26 mremlhr 1,951E-02 Ci CS-137
(See Pg 2 of 3 DTC Run) 2. 16SE-04 ~ CS-I 37/ft3

foov. Sup9mate 95 Cl?. Supernate / 5 Cl% Sludge Mixture
Isotope Ci% Ci/CiCs-137 cim3 XFr’ns

H-3
nCi/g TRU Ci%

1.67E-01
CilciCs-137 cim3 2Fr’ns nCUg TRu

3.29E-03 7.1 5E-07 I
C-14

1,59E-01 3,2SE-03
9.92E-05

7.12E-07
1.96E-06 4.25E-10 I,70E-06

Ni-59
9.44E-05 1.96E-06 4.24E-10 1,70E-05

9.S2E-04 1,94E-05 4.21E-09 9,96E-04 2,07E-05 4.48E-09
CO-60 1.05E+O0 2.07E-02 4.49E-06 l, OIE+OO 2.OSE-02 4.52E-06
M-63 3.33E-06 6.69E-08 1,49E-I 1
Sr-90 4.45E-02 6.79E04 t .9?E-07
Y-90

2.29E+O0 4.74E-02 1.03E-05
4.45E-02 8.79E-C4 1.91 E-o7 2.29E+O0

Tc-99
4.74E-02

9.40E-03
I,03E-05

1.B6E-04 4.03E-06
1-129

7.19E-04 9.60E-03 1.99E-04 4.31E-08
1.ME-05 2,06E-07

7.69E-04
4.47E-11 4.07E-03 9.93E-06 2.06E-07 4,46 E-I 1

CS-137 5.07E+01
4.05E.03

t .00E+OO 2, 17E-04 4,33E+OI I.00E+oo
Ba-137m 4,79E+OI

2.17E-04
9.46E-01 2.05E-04 4.57E+OI 9,46E-01 2.05E-04

Pm-147 1.04E-01 2.1 5E-03 4.66E-07
Eu-154
U-233

2.41E-02 4.96E-C4 1.06E-07
3.90E-08 7.69E-10 1.67E-13 4.97E-06 1.03E-07 2,23E-11

U-234 3.03E-06 5.98E-08 1.30 E-I 1 1.16E-06 4,71E-06 9.76E-06 2.12E-11
U-235

1.92E-03
1.UE-06 2.65E-08 6.16E-12 1.42E-06 2.94E-OS

U.238
6.36E-12

6,52E48 1,29E-09 2.79E-13 2.33E-10 2,ME-06 4.22E-06 9,14E-12
NP-237 1.49EC17 2.94E-09 6.39E-13

7.62E-09
2.53E-07 2.31 E-o6 4.7SE-08 1.04E-li

ND-239
4. IIE-08

1.62E-03
Pu-236 5.20E-06

3.76E-05 8,16E-09
1.03E-07 2.23E-I 1 6.ME-06 6.23E-02 1.29E-03 2.SOE-07

Pu-239 3.05E-06 6.03E-06 1.31 E-I 1 5.19E-06
I. IIE-01

I,30E-03 2.70E-05
PU-240 2.76E-02 5.49E-04

5.35E-09
1,19E-07 4.73E-02

2.32E-03
2.70E-02

Pu-241
5.58E-04 f .21E-07

3,3SE-03
4.80E-02

6,67E-05 1.45E-08 3.46E-02 7,18E-04
Pu-242 6.73E-04

1,56E-07
1.33E-05 2.88E-09 1.14E-03 6.41 E-04 1.33E-05

Am-241 1.91E-02
2.88E-09

3.76E-C4 S.16E-OS
1.14E133

3.24E-02 2.39E-02
Am-242m

4.94 E-W
7.71E04

1,07E-07
1.52E-OS 3.30E-09

4.25E-02
1.31Eq3 7.39E-04 1.53E-05

Am-243 1.57E-08
3.32E49

3,09E-10 6.71E-14
1.32E-03

2,66E-08 1.S2E-03
Cm-244

3,76E-05
5.13E-03

8,16E-09
1,01 E-04

3,23E-03
2.20E-06 1.63E-02

c m-245 6.76E-06 1.33E-07 2.69E-11
3.37E-04 7.31E-08

1.15E+5 7.49E-06 1.55E-07
c m-246 1.46E-12

3.36E-11
2,86E-14

1.33E-05
2.4SE~5

c m-247
5.15E-07

1.7SE-IS
1.12E-10

3.50E-20 7.61E-24 3.02E-IS 1.21E-10
Total

2.51E-12 5.45E-16 2.16E-10
1.00E+02 i .97E+O0 4,80E43 8.21E42 1.00E+02 2,07E+O0 4.04E-02 434E-03 2.09E.01
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I
OSR 29.82, <Re, ,., ,.*~,) Ret, IS Manual, Appendix A-17 Instructions

EAV Low Level Waste Stream Characterization
1.Waste Slream ID 2, Generating Facility 3. Waste Organization 4. Building Name 5. Effective Date

FHWOOOO1 FTF, HTF
‘.- ?*,,-,,.. ,- ,m

241-F, 241-H, 241-197H 4/1/2003

6. WITS Stream Description ] 7. Reason for Submittal \ 8. WSCF No. \9. Rev
SludF mk,n,d .uk rm,n~, 9.,5, 2(.23, 30, 32,35, 36, N, 43,43, and 51

New Waste Stream
10. Activity Generating Waste 11. Physical Form f2. TSD Facility/Location

FTF and HTF Operations Combustible EAV - Law Vault -1
13, Valid Calculation Method for Waste ~ Char by Pack 14. STC Constant 15. STC Min Value 16. DTC Was!a Form

.-. ....– . . - .,. ,., -:... .,, . .,, . .!, .
C! OOse-to.Curie Cl Smear io C.fie R L.r,es or nfiu vve,gnt IYIR I Nlfl I Iv)H

1i’. Assigned Container Types 18. DTC Containers 19. Waste Description Vol %

B-12 (14) All B-25s Contaminated Equipment 60

B-25 (Yellow) -Light (6) All B-1 2s Job Control Waste 36

B-25 (Yallow) 625# (733) All 55-gal Drums Soil 4
55..21 n,,,m (A 7A! ,4., Cti. 0..

CL

, 1

20. WITS ID 21, Tech 8aseline 22. Container Document No. 23. Deviation ~ment No. 24. CERCLA 25. Waste c 2 nCifg

FHWOOOOILLW WsRC7R-W.Wm, Re.. 4 N(A N/A DY., ~No DYes ~ No

““s””rcfiye$ ~No l“”p~~~%chable ~;~;~;ediatio” ~ y~B Labor.atov ~% %~~tatni”atio”

26. Comments

1

29. Mess Tech 30. Waste (“cidenta[ to

U Sample and Analysis @ Prwess Knowledge Repressing (WIR) —Evaluation Document No. ~ NA

31. Currently Assigned Isotopes

Isotope c1 % Basis for Exclusion (PA isotopes only) Isotope c1 % Basis for Exclusion’

H-3 1.59E-01 Am-243 1.82E-03

C-14 9.44E-05 Cm-245 7.49E-06

CO-60 1.01 E+OO Cm-246 2.49E-05

sr-90 2.29E+O0 Cm-247 1.2 IE-10

Y-90 2.29E+o0

Tc-99 9.60E-03

J-129 9.94E-06

CS-137 4,83E+01

Ba-137m 4.57E+01

Pm-147 1.04E-01

U-233 4.98E-06

U-234 4.71E-06

U-235 1.42E-06

U-238 2.04E-06

NP237 2.31 E-06

Pu-236 6.24E-02

Pu-239 1.30E-03

Pu-240 2.70E-02

.Pu-241 3.47E-02

Pu-242 6.41 E-04

Am-241 2.39E-02

.Am-242m 7.39E-04

Tofal G,.-

32. GCO Name ~33. GCO Addre3s 134. GCO Phone

W. R. Stewart 704-56H

35. GCO Signature””

8-0604

Oata Enviro mental Co K c

d.ka

uthority Signature

3[p/o 3 Y/3/03

SofidWasteGeneratorSewiceApproval ]Date WITS Data Input Signature ]Data

‘-Generator Certification StatemenC’1 cetify that to the bast of my knowledge, the data submitted provides a true and amurate descri~tion


