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ABSTRACT 

Initial specifications of external dimensions and materials for waste 
package conceptual designs are given for Defense High Level Waste (DHLW), 
Commercial High Level Waste (CHLW) and Spent Fuel (SF). The designs have been 
developed for use in a high-level waste repository sited in a tuff media in 
the unsaturated zone. Drawings for reference and alternative package 
conceptual designs are presented for each waste form for both vertical and 
horizontal emplacement configurations. Four metal alloys: 304L SS, 321 SS, 
316L SS and Incoloy 825 are considered for the canister or overpack; 1020 
carbon steel was selected for horizontal borehole liners, and a preliminary 
packing material selection is either compressed tuff or compressed tuff 
containing iron bearing smectite clay as a binder. 



Initial Specifications for Nuclear Waste Package 
External Dimensions and Materials 

by 
D. W. Gregg and W. C. O'Neal 

September, 1983 

Introduction: 
The Nevada Nuclear Waste Storage Investigations (NNWSI) Project for 

disposal of high level nuclear waste is part of the U.S. Department of 
Energy's Civilian Radioactive Waste Management (CRWM) Program. Lawrence 
Livermore National Laboratory (LLNL), a participant in the NNWSI project, is 
developing multibarriered waste packages for the disposal of spent fuel (SF), 
commercial high-level waste (CHLW), and defense high-level waste (DHLW) in a 
tuff repository located deep underground in the unsaturated zone at Yucca 
Mountain on the Nevada Test Site (NTS). The final engineered barrier system 
design may be composed of a solidified waste form, canister, overpack,. 
borehole liner, packing material, and the near field host rock, or some 
combination thereof. LLNL is responsible for modeling and testing of the 
waste forms and barriers as well as for the design, modeling and performance 
analysis of the waste packages. This report presents the initial 
specifications for the external dimensions (within +_ 10%) and materials for 
the waste package conceptual designs. These dimensions will be used as a 
basis for the repository conceptual design (by Sandia National Laboratory, 
Albuquerque) and for entering the preliminary waste package design phase of 
the program. 



A. Waste Package Dimensions and Materials: 
The purpose of this report is to present approximate (within 10%) external 

dimensions as well as a carefully selected list of candidate materials that 
are being considered for the primary (300 to 1,000 year life) containment 
barrier for high level nuclear waste packages. The overall dimensions of the 
different waste package designs are summarized in Table 1. The package 
designs are for two basic emplacement configurations: 1) vertical emplacement 
of individual packages in holes drilled vertically in the floor of drifts, and 
2) horizontal emplacement of multiple packages in much longer holes drilled 
horizontally from drift walls. The horizontal holes may have a carbon steel 
liner to keep the hole open during emplacement and retrieval operations, but 
it is believed that such a liner is not necessary for the vertical holes. 
Vertical emplacement is the reference emplacement configuration for all the 
package designs. 

The waste package designs accommodate three basic types of high level 
waste: Defense High Level Waste (DHLW), Commercial High Level Waste (CHLW) and 
Spent Fuel (SF). Both DHLW and CHLW are in the f̂ orm of glass which has been 
poured into a stainless steel pour canister. The reference design is pour 
canisters emplaced directly into vertical bore holes with no further corrosion 
resistant barriers. In this case, the stainless steel pour canister would 
serve as the 300 to 1,000 year containment barrier. The alternative designs 
consist of placing the pour canisters inside overpacks which are designed to 
be the primary containment barrier. The alternative design is being 
considered because we do not yet have sufficient corrosion information for the 
pour canister to determine if it would be an acceptable containment barrier. 
The particular concern is that the thermal cycle associated with the glass 
pouring operation could result in the canister being highly stressed.(1) This 
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Table 1 

Primary Features of Waste Package Designs 

Drawing Waste Package Canister Overpack Packing Steel 
No. Form Power-W Dia. & Dia. & Material Hole 

(10 year Length Length Thickness Liner 
old) (cm) (cm) (cm) ID 

(cm) 

83-106352- , DHLW 420 61 0D None None None. 
Vertical 300 0L 
83-106379- ii •i II II II 71 
Horizontal 

83-106376- DHLW 420 61 OD 65 OD None None 
Vertical 300 OL ' 315.8 OL 
83-106380-
Horizontal 

83-106354-
Vertical 
83-106377-
Horizontal 

83-106375-
Vertical 
83-106378-
Horizontal 

83-106386-. 
Vertical 
83-106381-
Horizontal 

82-106384-
Vertical 
82-106382-
Horizontal 

CHLW 2,210 32 OD 
300 OL 

CHLW 2,210 32 OD 
300 OL 

None 

SF-BWR, 3,420-
PWR 3,300 

SF-BWR, To be 
PWR Deter-
" mined 

50-68 OD 
450 max OL 

70-80 OD 
452 max OL 
(Packing 
Material 
Container) 

36 OD 
315.8 OL 

None 

None 

None 

None 

None 

15 

76 

... None 

61 

None 

61 

None 

61-76 

None 

95-110 
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stress might alter the canister corrosion mechanism and result in a container 

which might not be a satisfactory barrier. In this case an alternative metal 

could be selected, or the canister could be placed in an unstressed overpack 

which will meet the 300 to 1,000 year containment design requirement. There 

is also a possibility of minimizing or eliminating canister stresses by 

cooling the canister during the pouring operation. However, this may have the 

disadvantage of increasing the number of fractures in the glass (which could 

increase its long-term leach rate) and adding complexity to the glass 

fabrication process. 

There are two types of spent fuel rods, pressurized water reactor (PWR) 

and boiling water reactor (BWR), with a number of different lengths for each. 

The reference package design for each of these waste forms consists of 

consolidating the rods into a canister which serves as the 300 to 1,000 year 

barrier. However, the option of disposing of unconsolidated or 

pre-consolidated "boxed" fuel rods is also retained because it is anticipated 

that the repository will retain the capability to accept and directly dispose 

of such assemblies without further consolidation at the repository. 

Therefore, canister designs are presented for disposal of both consolidated as 

well as "boxed" fuel rods. The canisters are placed into the drilled holes 

with no additional metal containment barriers. Because the canisters are not 

highly stressed (in contrast to the DHLW and CHLW pour canisters) it is highly 

probable that they can be designed to meet the 300 to 1,000 year containment 

design requirement without the use of an overpack. This assumes that the 

stresses associated with welding on the end caps will be stress relieved, if 

necessary. 

The need for an alternative design for SF arises not from the need to meet 

the containment design requirement, but rather from the need to meet the long 
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term release rate design requirement. Segregated phases within the SF are 
considerably more soluble in water than the DHLW and CHLW glass waste forms. 
It is thus less likely to meet the post containment period release rate design 
requirement. Therefore, the alternative SF designs employ the use of a 
packing material which is designed to reduce the release rate after the 
canister has corroded through. The present preferred packing material design 
employs an outer "container" of packing material, approximately 15 cm. thick, 
consisting of either crushed and pressed tuff, or crushed and pressed tuff 
containing 5-15% iron bearing smectite clay as a binder. The packing material 
may be prepackaged in a metal container. 
Materials Selection: 

A total of 17 different metallic materials were reviewed as candidates for 
the steel hole liner and the'canister or overpack.(2) From this list five 
materials were selected for further evaluation. The metals that were 
initially considered fall under the following categories: austenitic stainless 
steels, ferritic stainless steels, titanium alloys, zirconium alloys, 
copper-nickel alloys, low-carbon steels, and cast irons. These metals are all 
commercially available. 

The selection procedure involved determining and evaluating the properties 
considered to be important. These fall under the four general categories: 

1. General and Local Corrosion Resistance 
2. Required Mechanical Properties 
3. Weldability 
4. Material and Fabrication Costs 

A detailed description of the selection process is presented in ref. 2. 
Four metals were selected for HLW canisters, and overpack materials: 

1. AISI 304L stainless steel, 
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2. AISI 321 stainless steel 

3. AISI 316L stainless steel 

4. Incoloy 825 nickel-base alloy 

and AISI 1020 carbon steel was selected for horizontal borehole liners. 

A review of packing material functions and candidate materials has been 

completed and is in the process of being documented. As described in the 

spent fuel alternative design, tuff which has been crushed and then highly 

compressed is one packing material option. There is a possibility that this 

material will not have sufficient strength and density to satisfy 

requirements. Therefore, an alternative packing material will consist of 

compressing the tuff with a clay binder, iron bearing smectite clay, to give 

it more strength. The composition is anticipated to'be approximately 5-15% 

clay and 85-95% tuff. 

Specific Waste Package Designs: 

The DHLW pour canister is 300 cm long and 61 cm 0D.(1) Drawings for this 

canister emplaced vertically and horizontally are presented in Figures 1 and 

2. (Drawing numbers AAA83-106352 and AAA83-106379.) The principal 

differences are that the horizontal emplacement configuration uses a steel 

hole liner and has multiple packages per hole. The steel hole liner will be 

approximately 71 cm ID. 

Drawings of this DHLW canister overpacked and' emplaced vertically and 

horizontally are presented in Figures 3 and 4. (Drawing numbers AAA83-106376 

and AAA83-106380) For this configuration the .overpack has an outside diameter 

of 65 cm and an overall length (including pintle) of 324.5 cm. The steel hole 

liner for the horizontal configuration will be 76 cm ID. 

The CHLW pour canister is 300 cm long and 32 cm 0D.(3) It was designed to 

have the same length as the DHLW canister and a diameter consistent with the 
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emplaced package meeting the temperature design criteria for the waste form. 
The diameter was established using preliminary thermal calculations, and it is 
anticipated that future thermal calculations will indicate the possibility of 
some upward modification of this diameter or for a higher waste loading. 
Drawings for this canister emplaced vertically and horizontally are presented 
in Figures 5 and 6. (Drawing numbers AAA83-106354 and AAA83-106377) The 
principal differences between the drawings are that the horizontal emplacement 
configuration has a steel hole liner and has multiple packages per hole. The 
steel hole liner will be approximately 61 cm ID. 

Drawings of this CHLW canister emplaced vertically and horizontally in 
i 

overpacks are presented in Figures 7 and 8. (Drawing numbers AAA83-106375 and 
AAA83-106378.) For this configuration the overpack has an outside diameter of 
36 cm and an overall length (including pintle) of 324.5 cm. The steel hole 
liner fop the horizontal configuration will be 61 cm ID. 

Drawings of the SF canisters for vertical and horizontal emplacement are 
presented in Figures 9 and 10 (Drawing numbers AAA83-106386 and AAA83-106381) 
For this canister design a number of diameters and lengths are used to 
accommodate BWR and PWR fuel rods both in consolidated and boxed form. 
Different diameters accommodate different thermal loading densities for each 
configuration. The different lengths (to be tabulated on the drawings) are 
needed to accommodate the variety of fuel rod lengths that are used in 
different reactors. The diameters of the canisters are tabulated on the 
drawings along with the reference length. Tabulated lengths have not yet been 
determined. 

Drawings of these SF canisters emplaced vertically and horizontally in a 
packing material "container" are presented in Figures 11 and 12. (Drawing 
numbers AAA83-106384 and AAA83-106382) The diameters are tabulated on the 
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drawings along with the reference length. Canister lengths for longer and 

shorter fuel rods have not yet been determined. For this emplacement mode it 

is planned that the packing material will be preformed and encased in a steel 

container to facilitate the emplacement operation. The figures show an 

alternative design for the pintle. 

The reference pintle design (shown on DHLW and CHLW overpacks) is the same 

design as that used for the DHLW and CHLW pour canisters. The alternative 

pintle design (shown on the SF canisters) is the one used for the spent fuel 

disposal tests performed by LLNL at the Climax mine at NTS. 

B. Information Supporting Waste Package Dimensions: 

1) The release rate design requirement as given in NRC 10 CFR 60 states: 

"60.113 Performance of particular barriers after Permanent closure." "The 

engineered barrier system shall be designed, assuming anticipated processes 

and events, so that:...the release rate of any radionuclide from the 

engineered barrier system following the containment period shall not exceed 

one part in 100,000 per year of the inventory of that radionuclide calculated 

to be present at 1,000 years following permanent closure,...provided, that 

this requirement does not apply to any radionuclide which is released at a 

rate less than 0.1% of the calculated total release rate limit.".(4) 

a) Thermal calculations: 

In order to insure that this design requirement is met it is important to 

use a low solubility waste form. This is accomplished for DHLW and CHLW by 

encapsulating the waste into a low solubility glass. For spent fuel rods, 

solubility can be effectively reduced by keeping intact the highly corrosion 

resistant Zircaloy tubes surrounding the fuel. Thus, these waste forms may be 

able to meet the long term release design requirement without any further 

protection. However, it is essential to insure that the projected low release 
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rates are not degraded by the thermal cycle that the waste form will 
experience in the repository. The glass in the DHLW and CHLW pour canisters 
can devitrify if held at temperatures which allow crystal nucleation and 
growth to occur, and the Zircaloy tubing encasing the SF can rupture at 
elevated temperatures. It is thus important to insure that the temperature of 
the waste forms does not exceed a critical value. Therefore, maximum 
allowable temperatures for these waste forms have been estimated and they are 
350, 400 and 500 °C for SF, CHLW and DHLW respectively. 

The maximum temperature that will be experienced by the waste form will be 
a strong function of the diameter of the waste package and power output of the 
waste form. Thus, the peak temperature can be a critical factor in 
establishing whether a particular diameter and waste package power is 
acceptable or not. Therefore, calculations of the temperature history of the 
waste package components and the surrounding tuff have been initiated using a 
two dimensional heat transfer code, TAC02D.(5) The results for all of the 
waste package designs are not yet complete, but enough calculations have been 
done to indicate that the waste package designs presented here provide 
sufficient flexibility so that a package can be chosen which will not cause 
the waste forms to exceed their maximum allowable temperatures for horizontal 
emplacement and an areal loading pf 50,000 watts/acre, assuming a typical set 
of host-rock thermal properties. The calculations indicated maximum waste 
form temperatures of 123(est.), 360, and 340 °C for DHLW, CHLW and SF for 
initial thermal powers of 420, 2210 and 3300 W/WP respectively. These are 
below the design criteria temperatures for each waste form. Calculations have 
recently been initiated for vertical emplacement and they indicate that the 
maximum waste form temperatures will be slightly lower for vertical 
emplacement than for horizontal emplacement for the same waste package design 
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and areal power load. One calculation with 15 cm of packing material placed 
around PWR SF at 3300 watts per waste package (6 PWR fuel assemblies) shows a 
maximum temperature of 380 °C which is above the 350 °C criteria. This 
indicates that if packing material is required, a lower power package (smaller 
diameter) would have to be used. A calculation of a 40 cm canister with 4 PWR 
fuel assemblies (2200 watts) and 15 cm of packing material resulted in a peak 
fuel temperature of 325 C, which meets the temperature requirement. 

b) Packing Material performance: 
Tne purpose of the packing material is to further reduce the long term 

radionuclide release rate in the event ithat the low solubility of the waste 
form provides an insufficient barrier. The dimensions and materials presented 
are still in preliminary evaluation and although they look promising, there is 
no firm technical evidence to support their use in an unsaturated tuff 
repository. 
2) The containment design requirement: 

"60.113 Performance of particular barriers after permanent closure." 
"The engineered barrier system shall be designed , assuming anticipated 
processes and events, so that: Containment of HLW within the waste packages 
will be substantially complete for a period not less than 300 years nor more 
than 1,000 years after permanent closure of the geologic repository."(4) 

All the waste package designs rely on a corrosion resistant metal barrier 
to meet the containment design requirement. This primary containment barrier 
may either be the canister or the overpack, depending on the specific design. 
The thickness of metal needed to meet this design.requirement will depend on 
the corrosion rate and mechanism in the actual tuff environment. The 
corrosion rate and mechanism will depend on a number of parameters including 
whether the metal is under stress and the type of metal. At present there is 

10 



no long term corrosion data for waters equilibrated with tuff which can be 
used to estimate the required wall thickness for the different metals being 
considered. However, there is an additional wall thickness requirement and 
that is the minimum wall thickness that will be required to provide enough 
strength for handling the packages. This thickness is estimated to be 
approximately 1 cm.. Taking this into consideration, the metal alloys being 
considered should provide at least one candidate that will meet the corrosion 
requirements and not exceed the minimum thickness required for handling. 

3) The criticality design requirement: 
The criticality control requirement states that the waste package will be 

designed so that during all handling and emplacement operations, a nuclear 
criticality accident is not possible under normal or accident conditions. In 
order to satisfy this requirement the calculated effective multiplication 
factor, K ~f, will not be allowed to exceed 0.95 for normal handling or 
accident conditions.(4) 

Criticality calculations have been made on the reference PWR spent fuel 
package. The results indicate that dry, intact SF rods will easily meet the 
criticality requirement. A flooded package with intact SF rods will be closer 
to criticality, but will probably still meet the requirement. One of the 
possible critical conditions is the potential geometry where the package is 
flooded and the SF rods are no longer intact, with' the fuel in a pile at the 
bottom of the package. Considerably more analysis will be done to better 
evaluate the criticality issue. 
4) The retrieval design requirement: 

The waste package must be readily retrievable for up to 50 years after 
emplacement.(4) 

In order to meet this requirement the waste package pintles are designed 
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so that they can be used both for initial emplacement operations as well as 
for retrieval operations. However, a detailed retrieval scenario has not yet 
been analyzed. 
5) Transportation and handling design requirements: 

The regulation governing the transport of high-level radioactive materials 
is covered in 10 CFR 71. This regulation presents numerous requirements that 
the shipping container must meet with the waste canister inside. However, 
this will mostly affect the desi,gn of the shipping cask. At this point we 
cannot identify any transportation issues that would require altering the 
waste package dimensions and materials presented above. 

The handling of the canisters and overpacks outside of the shipping casks 
at the repository is covered in 10 CFR 60, which indicates a heed for placing 
some requirements on their construction to insure that they can be handled 
safely. These handling requirements are not as clearly defined as the 
shipping requirements. However, if the shipping requirements are used as a 
guide, there will be numerous requirements, a few of which could affect the 
dimensions and materials used for the package. Two that have been evaluated 
in a preliminary manner, the drop test and the fire test, result from the 
requirement that the packages fully contain the waste material under credible 
accident conditions. 

The drop test requires that the package be able to survive a drop of 
approximately two times the package length onto an unyielding surface without 
breaching. Canisters of similar design have been analyzed and tested for this 
drop requirement and the results indicate that the overall dimensions and 
materials that presented in this report should allow for the. design of a waste 
package that will meet this requirement.(6) 

The fire test requires that the waste form canister shall have sufficient 
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UCID-199Z6 
strength such that canister breach due to internal pressure or other causes 
will not occur in the event of a fire of 800 C and 30 minutes duration. 
Calculations of the effect of such a fire on the reference design for a BWR SF 
canister indicate that the waste package dimensions and materials being 
considered will meet this requirement. 
6) Cost effectiveness design requirement: 

The waste package should be designed with consideration for cost 
effectiveness.(4) A waste package economics code has been developed and used 
to estimate the costs of some of the designs presented. However, it cannot be 
used effectively to evaluate cost trade-offs between different design 
variations until more technical performance information is available. 
6) Interface design requirements: 

The waste package designs must interface (be compatible) with all other 
transportation and repository operations. A preliminary interface analysis 
has been completed and we conclude that at present the waste package designs 
are or can be compatible .with transportation and repository operations. 
However, a large portion of the package handling facilities and operations 
have not yet been designed in detail. Thus, it is not yet possible to firmly 
establish that there are no interface problems. 
C. Conclusions: 

The initial specifications for waste package external dimensions, 
materials and conceptual design configurations given in this report 
potentially meet the design requirements presented in NRC 10 CFR 60 in so far 
as data has been developed to date. However, it will be necessary to develop 
considerably more information to confirm this conclusion and more accurately 
define the waste package dimensions, materials and designs that are optimum 
for disposal at the NNWSI tuff repository. 
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Figure 2 

DRA 2. 
NOTES : 
1. CADDS FILING NAME: T.NC.WASTE.CAN8 
2. DO NOT SCALE DRAWING. 

WASTE PACKAGE WEIGHT : 4300 LB. 11950 KG.I 

-300.0 CM-

XVX̂ NVX K \ V / X \ V / ^ X V X C \ V / X \ V X ^ V / X \ V / X \ S 

x x x w y x v 

=̂Q 

s s 

THIS DOES NOT INCLUDE THE BOREHOLE LINER. 
TEN-YEARS-OUT-OF-REACTOR 
POWER LOAD = 0.42 KW. 

>yx\\7x\NXx\\/A\^yx\^ /x\y 
"— 61.0 CM O.D. 

71.0 CM 1.0. 

73.0 CM I.D. 

M *& 
CM. DATE ZQME 

7/M tft WASa.P.,ADDtfi 7ICM AM. 

w.J.WflTKINS 
«.&4*H**J< 

APPR OVED A T Q J W C -

BOREHOLE LINER 
DEFENSE HIGH LEVEL WASTE 
CANISTER ASSEMBLY 

UATCRIAL /DESCRIPTION 

S/W3 

^ 
f&ifo 

LAKEKt tntRVORf IATIOU. U80RAT0RT 

REQ'D SPEC. HO. ILL STOCK NO. 

CLASSIFICATION 

THIS Outline NT IS IHf PftOrCRTY Of 

TMt UNIVEftSITT OF CMirOftNlN 

LUMKENCE llVC*nO*C LMOJMTOftV • 

REPRODUCTION PNOMIBITCO WITHOUT 

rexniSStOH 0* INC nCtHUMtCftt. 

ENuINEEIlINO OEPBRlnENT. 

uAjonu.it NNHSI REPOSITORY 
SUOMS*. HOR. EhPLflCED HRSTE PKG. 

OHLW HBSTE PACKAGE .9 
AAA83-106379-OA 

«ci. «o. 6085-251 swccT_lor I . i1 

http://uAjonu.it


Figure 3 

WY/AY/i k\V//XV//OvV//<XV/X\V/X\V//\V/r/OC 

- 3 0 0 . 0 C M -

NOTES : 
1. CADDS F I L I N G NAME: T.%c.A-AS~E.CAN4 ORA 2 . 
2 . 0 0 NOT SCALE DRAWING. 
3 . WASTE PACKAGE WEIGHT : = 7 4 8 L B . 12613 rJS;. 

4 . T E N - Y E A R S - O U T - O F - R E A C ' O R 
POWER LOAD = 0 .42 KW. 

\Y\XX\X/X\H K\x/x\x/x\x/x\\xx 

• 3 0 8 . 0 C M -

S5.0 CM O X . 
I 

I 
7 i .O CM I.D. 

"I 

• 7 . 8 CM 

<W &. ;w>t«D ptvn£tAooct> 71 c* iwJ. 

m.J.MHTKINS 
c«. iV j^Mir t / M5/83 
wpno»toaxaii»«^. 

P INTLE 
OVEBPACK 
DEFENSE HIGH LEVEL WASTE 
CANISTER ASSEMBLY 

UAURIAL / DESCRIPTION 

vsm 
?/»-V*S 

lurauKera uiiowiie»t 

• CCA55iriC3tTfOX 

T H | » OOCunCNf Is tne raorEMT or 

THC UMIVCftSIM Or CaLtroKNlA 

LAURENCE lIVCXnOKt IOB0KMT0K'. 

HEFftOOUCTION rROnlOIICD MITHOUI 

rtnnisaiON or T«E IICCH*NICM*. 

CMINCCRIMQ OCrnitinEHt. 

LLL STOCK KO. 

uAjonu«,i mHSl REPOSITORY 

suoK5». VE"'. EnPLflCED HASTE PKG. 

K I . I L OVERPflCKED DHLH HHSTE PUG, 8 
AAA83-106276-0A 

MCT. «o. 6 0 8 5 - 2 5 1 
/ 

http://ki.il


Figure 4 
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CHK. e^&***ox-

APPROVE OkfigJ^+C* 

BOREHOLE LINER 
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CANISTER ASSEMBLY 

UATCRIAL / DESCRIPTION REQ'D SPEC. MO. LLL STOCK MO. 

5/V83 

lUsfa 

1 LWtlGf IM»CK£ U1I0UL LJeOUTOtT 
MECHANICAL ENGINEERING CCPAATUENT 

CLASSIFICATION 

lA5/$'. THIS D0CU1ENT 19 IMC f « 0 « * 

IMC uMivcftSMY or c«t.iroi 
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CMOIMCCKIMO OCrmttneNt. 

WOOOU.IT NNHSI REPOSITORY 

suo*ss». HOR. EtlPLBCEO HRSTE PKG. 

O E T A I O V E R P H C K E D DHLH HHSTE P K G . 

DRAWING NO. 

AAA83-106380-OA 
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Figure 5 

NOTES : 
1. CADDS FILING NAME: T.NC.WASTE.CANI DRA 2. 
2. DO NOT SCALE DRAWING. 

3 . WASTE PACKAGE WEIGHT : 1815 LB. 1825 KG.) 

4. TEN-YEARS-OUT-OF-REACTOR 
POWER LOAO = 2.21 KW. 

-300.0 CM-

><y/^v/x\v//OxV/x\vz<\v/x\v//<xv/ 

X/A\\A^0/X\^A\NAA\\AA\X1 

X, 
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• ^ ^ g g 

i5f 
SI.O CM I.D. 

1.0 CM— 1 <— 32.0 CM O.D. 

M '*& Atbto a.o CM own. 

m.J.HflTKINS 
CVfa$dk 

wpRovzpiyt&v+g.. 

COMMERCIAL HIGH LEVEL WASTE 
CANISTER ASSEMBLY 

MATERIAL / DC SCHISTIC* LLL STOCK NO. 

VW1 

&yt 

[mKiiwmwuvmm 

CLASSIFICATION 

f/15/83 I H I B OOCUNCMT i s i»,t rnortnir or 

THE UNtviRSltv or cnLtronmn 

LAUHCMCC LIVCRnOHt IMOUDTWf, 

mtrnoovctttm rmomutto ttnttout 

rxRnisitoM or IMC HCCMAWICH. 

ENOINCEftlMO oer*MinCNi. 

UUMU.IT NNHSI REPOSITORY 
SUBASSY.VERT. EHPLRCED HRSTE PKO. 
MI.IL REF. CHLW WHSTE PKG. 

AAA83-106354-0A 
J® 

I 
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Figure 6 

NOTES : 

1. CADDS F I L I N G NAME: T.NC.WASTE.CAN6 DRA 2 . 

2. DO NOT SCALE DRAWING. 

3. WASTE FORM WEIGHT : 1815 LB . (825 KGl. 
THIS DOES NOT INCLUDE BOREHOLE L I N E R . 

4. TEN-YEARS-OUT-OF-REACTOR 
POWER LOAD = 2.21 KW. 

-300.0 CM-

XXX\X>X N X X A \ X X X N V X ^ X X X \ X X X X V X X \ X X X \ X / 
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- - v ^ Sf 
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I I 

JV *& UO* W4S UCMtAtPt& C 1 C * WM 

m.J.WRTKlNS 
c^A^tt 
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COMMERCIAL HIGH LEVEL WASTE 
CANISTER ASSEMBLY 
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wvfe 

LARElCt intflKft U I K U UKMTCRT 

CLASSIFICATION 
I M I S bocunCNi is TMC rw^cuT or 
THC i m l v C K I i i ' or C * L I ' O « M I N 

LnunCHCf LKreitnoac L»t>o««iO« ». 

KFtOOUCTItM PHOHIBITCO MlTttOUT 

re*nt»stO« or TMC I I C M M I C R * . 
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U AJ«U»IT NNHSI REPOSITORY 

suo«s». HOR. EflPlflCEO HBSTE PKC. 
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DRAWWO NO. 
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Figure 7 

NOTES : 

1. CADDS F I L I N G NAME: T.NC.WASTE.CAN5 DRA 2 . 
2 . DO NOT SCALE DRAWING. 
3 . WASTE PACKAGE WEIGHT : 2 5 3 2 t_B. IH5 I KG.) 

4. TEN-YEARS-OUT-OF-REAC'OR 
POWER LOAD = 2.21 KW. 

•300.0 CM-

>KN^A\\/AV\ KXXA<XX/A\X/A\X/X\Y^X\XA<\^: 
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Figure 8 

NOTES : 

I. CADOS F I L I N G NAME: T.NC.WASTE.CAN7 DRA 2. 

2. DO NOT SCALE DRAWING. 

3. WASTE PACKAGE WEIGHT : 2532 LB . (1151 KG.) 
THIS DOES NOT INCLUDE THE BOREHOLE L INER. 

4. T E N - Y E A R S - O U T - O F - R E A C T O R 
POWER LOAD = ?.2I KW. 

y>Y/X\Y/Xt KV/ /XV/ /<XV/X\V/ /^V/X\V/X\V/ /C\V/ 
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t 
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Figure 9 

NOTES: 
1. CADDS F I L I N G NAME: T.NC.WASTE.CANII DRA 2 . 
2 . OO NOT SCALE DRAWING. 
3 . BOXED ASSEMBLY LENGTH WILL BE 

LONGER THAN 4 3 3 . 5 CM. 

\KV/A\YA • k \ V / A v V / ^ V / A \ V A ^ V / A \ V A < \ V / A \ N 

A " CM 

D " CM O.D. 

X/A\\/A\^A\N/A\^yA\^A\X/AV 
0 9 PWR/BWR BOXED ASS'YS 
08 PWR/BWR BOXED ASS'YS 
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06 BWR CONSOLIDATED RODS 
05 BWR CONSOLIDATED RODS 
04 433 .5 5 7 . 0 12300 BWR CONSOLIDATED RODS 3.42 71.0 
0 3 PWR CONSOLIDATED RODS 
02 PWR CONSOLIDATED RODS 
01 4 3 3 . 5 5 0 . 0 9 9 0 0 PWR CONSOLIDATED RODS 3 .30 61.0 
TAB "A" "D" WT.LB S.F . DESCRIPTION POWER KW " H " 

C M — 1 
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Figure 10 



Figure 11 

" D " CM 0 . 

C " CM O.D. 

NOTE'S: 1 . CflCDS M i l N G NfiMt 
4 . WASTE PKG. WEIGHTS: ABOUT 

2 5 . 0 0 0 - 3 0 . 0 0 0 L B . ( 1 1 3 3 7 - I 3 S 0 5 KG). 

.Nr. .HPCKr;. . , 2 am \, 

2. DO NOT V.NLt UftPwING. 

5 . POWER LOAD : TBD. 3. BOXED ASSEMBLf LENGTHS WILL 
BE LONGER THAN -13J.5 C M . 

^•X\yZ\\V/>x\-; 

09 PWR/BWR BOXED ASS'YS 
08 PWR/BWR BOXEO ASS'YS 
07 PWR/BWR BOXED ASS'YS 
06 BWR CONSOLIDATED RODS 
05 BWR CONSOLIDATED ROOS 
04 433.5 467.5 80.0 47.0 BWR CONSOLIDATED RODS 
03 PWR CONSOLIDATED ROOS 
02 PWR CONSOLIDATED RODS 
01 433.5 4S7.5 70.0 40.0 PWR CONSOLIDATED RODS 
TAB i "A" "B" X - ! "0" WT. S.F . DESCRIPTION 
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Figure 12 


