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. LOS ALAMOS WASTE VOLUMES 

Buried Volume - m3 

Year 

1982 
1983 
1984 
1985 
1986 

Total Buried (1944-1986): 

Low-Level 
Waste Buried 

4535,. 
3158 
5376 
6649 
4468 

202410 m3 ..... 

Stored Volume - m3 
"l \ . . 

Year 

1971-83 
1984 
1985 
1986 

Total Stored (1971-1986): 

*Net Volume Increase 

Transuranic 
Waste .. Stored 
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LOS A.LAM·os NATIONAL LABORATORY 
SOURCES OF TRU WASTE 

1986 Generated: 396.6 m3 

Origins: 

. 
Plutonium Facility 76 I 

Liquid Waste Treatment · 8 I 

Analytical Chemistry 10 X 

Other 6 I 



LOS ALAMOS NATIONAL LABORATORY 
STORED TRU WASTE FORMS 

Misc. Combustibles 19 % 

Misc. Noncombustibles 14 

Large Metallic Wastes 32 

Dewatered Sludge 

Cemented Wastes 

Soil 

Chemicals/Oils 

Process Residues 

Others 

Currently Stored: 
Newly Generated: 
Newly Gen. to WIPP: 

15 

10 

approx. 7400 m3 
est. 450m3/y 
est. 317 m3/y 

2 

0.1 

6 
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HSE-7 WASTE MANAGEMENT 
CERTIFICATION ACTIVITIES 

o HSE-7 is the focal point for newly gen
erated TRU waste certification activ
ities: responsibilities include: 

- Accomplishing storage. retrieval. 
processing. and certification of 
previously generated wastes 

- Writing Laboratory certification plan 
for newly generated TRU waste certifi- ... -_ 
cation. and attachments for waste gen
erated by HSE-7 

- Coordinating preparation. approvala 
and implementation of attachments for 
other TRU waste generation opera~ions 

- Receiving and verifying certifial!<!e 
TRU waste 

- Maintaining records (data package~:': 

- Coordinating eventual waste shipc:":,_~;~~< 

to WIPP. 
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Radioactivity: 
- Fissile Limits 
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- Package Surface Radiation 
- Package Surface Contamination 

Records/Labeling 

Quality Assurance 
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LOS ALAMOS NATIONAL LABORATORY 
PLANNED WIPP-CERTIFIED WASTE FORMS 

-Combustible Solids (paper,plastic, 
rubber, cloth) 

- Noncombustible Solids (glas~ small 
meta 1 items. ceramics, f i 1 ters) 

- Cemented Solids 

- Large (cut up) Metal Items 

- Dewatered Sludge 

Overall, anticipate disposal of 14335 m3 
TAU waste at WIPP through 2015. 



LOS ALAMOS NATIONAL LABORATORY 
WIPP CRITERIA REQUIREMENTS 

Waste Form: 
- No Free Liquids 
- Limited Particulates Allowed 
- No Pyrcphorics/Explosives 
- No Pressurized Containers 
- Identification of Chemical Wastes 

Waste Package: 
Size Limitations 

- Weight Limitations 
- Package Handling 
- Container Specifications 

Radioactivity: 
- Fissile Limits 
- TRU Limits 
- Package Surface Radiation 
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LOS ALAMOS NATIONAL LABORATORY 
ATTACHMENTS AND ASSOCIATED WASTE FORMS 

1. Size Reduction Facility 
- Mixed Metal Scrap 
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3. Plutonium Facility Attachment 
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4. Analytical Chemistry Attachment 
- Combustible Solids 
- Noncombustible Solids 

5. Not Currently Assigned 

B. Process Residue Certification 
- Cemented Process Residues 
- Slag and Porcelain/Metal Crucibles 

7. Remote-Handled Waste Certification 
- Contact- and Remote-Handled Solids 

from Hot-Cell Operations 

8. Not Currently Assigned 

9. Attachment for Pu-238 Wastes 
- Combustible Solids 
- Noncombustible Solids 



LOS .ALAJ.V!OS N.A_TIONAL LABORATORY 

TRL/ Nork-Orr Strategy For Stored Naste 

* Size Reduction 
* Incineration 
* Direct Certification through 

Non-Destructive Techniques 
* Cutting/Packaging of CMPs 
* Immobilization 

Faci.lities Requ.ired 

* Size Reduction (Operational FY83) 
* Controlled Air Incinerator (Newly 

Generated TRU Incineration FY86) 
* TAU Waste Preparation 
* NDE/A 
* TAU Waste Processing 
* Transportation 
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ABSTRACT 

This document presents an assessment of the current strategy 

to develop new operations and facilities at the Los Alamos 

National Laboratory (Los Alamos) to retrieve, process, certify, 

and transport defense transuranic (TRU) wastes to the Department 

of Energy's (DOE's) Waste Isolation Pilot Project (WIPP) in 

southeastern New Mexico. This Final Inventory Work-Off Plan 

(IWOP) will cover all TRU stored and newly-generated (NG) 

contact-handled (CH), remote-handled (RH), and special-case (SC) 

wastes expected to be generated, or currently being stored, at 

Los Alamos through the year 2015. The strategies and actions 

proposed in this IWOP involve the modification of two existing 

TRU waste work-off facilities in Technical Area (TA) 50, and the 

construction of five new facilities at the present TA-54. The 

activities leading to certification of wastes to be shipped to 

the WIPP will be in compliance with the quality assurance 

requirements of the approved Los Alamos TRU Waste Certification 

Plan and its waste form specific attachments. Barring unforeseen 

programmatic, funding, and/or political changes, there will be 

little difficulty in meeting the schedules and strategies with 

the resources as defined in this IWOP. 

, 



1.0 INTRODUCTION 

The defense transuranic (TRU) wastes that have been 

generated and placed into retrievable storage at Los Alamos since 

1971 and newly-generated (NG) TRU wastes will be sent to the 

Waste Isolation Pilot Plant (WIPP) for permanent disposal as per 

current Department of Energy (DOE) planning. Prior to shipment 

to the WIPP, however, all TRU wastes must be certified according 

to the Los Alamos TRU Waste Certification Plan and its 

attachments as meeting the WIPP Waste Acceptance Criteria (WAC). 

This report defines the facilities that must be built or 

modified, funding requirements, and schedules involved in the 

overall plan for certification of these Los Alamos TRU wastes and 

the eventual shipment of these wastes to the WIPP. 

Contact-handled (CH) TRU wastes are generated routinely at 

Los Alamos as a result of plutonium processing and research and 

development activities. Through 1985, a total of approximately 

7028 m3 (248 092 ft 3) of this waste had been placed into 

retrievable storage at Los Alamos. A total remote-handled (RH) 

TRU inventory of 29 m3 (1015 ft3) existed as of the end of 1985. 

The schedules and milestones derived in this plan are in 

agreement with the "Long Range Master Plan for Defense 

Transuranic waste Management" dated January 1986. All currently 

stored CH-TRU wastes that reasonably can be, will be certified by 

the end of Fiscal Year (FY) 97, resulting in an inventory of 

approximately 4771 m3 (168 416 ft 3) of wastes to be shipped to 

3 



the WIPP. Shipment of these retrieved wastes together with the 

NG and the inventory of pre-certified wastes accumulated during 

the period of 1986 through FY 88, will begin in FY 92, and will 

continue at a constant rate of 864 m3jyr (30 508 ft3) through 

FY 02. Certified NG wastes will be shipped to the WIPP on a 

continuous basis beginning in FY 89. 

A key aspect of the overall planning strategy is the 

integration of NG waste with stored waste where possible and 

practical. This approach is designed to streamline the 

management of both programs and increase the service obtained 

from new facilities thus optimizing the dollar spent. The 

operations and design concepts being developed will provide a 

basis for evaluating the proposed facilities outlined in the 

IWOP. Safety will be enhanced and operating costs will be 

reduced by minimizing the number of vehicles entering and exiting 

the radioactive waste burial/storage area at TA-54, and 

minimizing waste transport on public access roads during work-off 

operations. Operational efficiency will be maintained in the 

regular shipping of two TRUPACTs per week through greater 

flexibility in maintaining a constant manpower demand by the 

rotation of personnel among work-off operations and with planned 

campaign rates and campaign scheduling. The concepts of greatest 

concern with respect to locating new facilities are those which 

stress minimizing the movement and handling of wastes during 

work-off operations. 



For CH-TRU waste the new facilities, modifications to 

existing facilities and equipment required to implement the plan 

and to meet the WIPP WAC will cost a total of $6920K with the 

first $500K provided in FY 84 for the modifications to the Size 

Reduction Facility (SRF) and the Treatment Development Facility 

(TDF). All costs are in constant FY 86 dollars except for prior 

years which are in actual year-of-expenditure dollars. The SRF 

facility, which reduces bulky metallic wastes (approximately 

19.5% of the total waste to be processed and certified), and the 

TDF, which incinerates a majority of combustible wastes 

(approximately 16.8% of the total waste to be processed and 

certified), are major elements in the Los Alamos plan. The new 

facility requirements include a TRU Waste Preparation Facility 

(FY 86), a Nondestructive Analysis-Nondestructive Examination 

(NDA-NDE) Facility (FY 88), a Transportation Facility (FY 88), 

and a combined Corrugated Metal Pipe (CMP) saw Facility (FY 91) 

and Processing Facility (FY 93). In addition, we anticipate 

utilizing the Los Alamos developed mobile NDA-NDE systems, where 

possible, for some stored CH-(e.g. crates) and RH-waste as it 

would not be effective to provide such facilities on a permanent 

basis for the relatively small volumes of waste involved. 

Operational costs for the work-off program are estimated to total 

$16 291K through FY 97 when all of the CH stored waste is 

processed and certified. An additional $1260K is required for 

continuing transportation operations through FY 02. 

5 
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No significant problems are anticipated at this time in 

accomplishing the work-off of CH-TRU wastes. It is anticipated 

that only some very small quantities of waste will be found 

impractical to certify; these will be evaluated on a "case-by

case" basis as required. on-site greater confinement disposal 

(GCO) is the primary alternate being considered. 

Only a small volume of RH-TRU waste that requires 

certification has been accumulated. Due to a variety of existing 

package characteristics, this waste will be evaluated on a 

"package-by-package" basis to determine the practicality of and 

possible means for certification. A planned closeout of the Los 

Alamos RH-TRU hot-cell facility is scheduled to begin in FY 87. 

Associated with this closeout activity we have proposed the 

certification and preparation for the WIPP of all existing and NG 

RH-TRU wastes. As the waste volume is small, a cost of 

approximately $765K is identified currently for this effort. 

Overall there is excellent agreement of milestones in this 

plan with the milestones identified in earlier DOE planning 

documents. 

The certification for most NG wastes will begin in 1986. 

Thus, any further additions to stored waste inventory will be 

small. 



2.0 WASTE CHARACTERIZATION 

Data concerning existing and anticipated Los Alamos 

contact-handled (CH) and remote-handled (RH) transuranic 

(TRU) wastes are contained in the following Tables 1 through 

11. Supplemental waste form data are provided in Appendix 

A, and descriptions of current waste packaging are provided 

in Appendix B. The above tables are in the formats supplied 

by the Department of Energy (DOE) Joint Integration Office 

(JIO). Much of the data provided are only estimates; how

ever, in several instances it was not considered practical 

to attempt to give an estimate. Explanations and clarifica

tions of these data tables are provided in the following 

sections. 

2.1 Existing TRU Waste Records System 

A data record on each package of currently stored TRU 

waste is contained in a computer data base maintained by the 

Waste Management Group. The data entry form used - a 

Radioactive Solid Waste Disposal Record form - is shown in 

Figure 1. Each TRU waste package has affixed to it a unique 

retrievable serial number which can be utilized to relate 

the stored data record to the package. 

Each data record includes a waste code which identifies 

the waste matrix. A listing of currently valid waste codes 

is presented in Figure 2. Analyses of these data records, 

to the extent possible, provided the basis for completing 

the requested Tables 1 through 11. 

7 
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Date Date Date 
Smnature cenrt1es that waste acceptance cnteria and all diSPOS8f requirements were met. 
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8 Form Number HS 10·2A (3/86) 

FIGURE 1. Radioactive Solid Waste Disposal (RSWD) Record Form 
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CODE -
A-10 

A-14 
A-15 
A-16 
A-17 
A-18 
A-19 

A-20 
A-21 

A-25 
A-26 
A-27 

~ · A-28 
A-29 

A-30 
A-31 
A-32 
A-33 

A-35 
A-36 

A-40 
A-41 

A-45 
A-46. 
A-47 

(12/85) 
\0 

Los Alamos National Laboratory 
Waste Management Group HSE-7 

VALID VASTE CODES 

WASTE MATERIAL. DESCRIPTION 

Graphite 

Combustible Room Decon. Waste 
Mixed Cellulosics 
Plastic Materials 
Rubber Materials 
Mixed Paper, Plastic, Rubber, etc. 
Mixed Combustible/Noncombustible Trash 

Hydrocarbon Oils 
Silicon Base Oils 

Leached Process Residues 
Evaporator Bottoms (Salts) 
Nitrate Salts 
Chloride Salts 
Hydroxide Cake 

PN Equipment 
Non-PN Equipment 
PN Size Reduced Equipment (SRF Only) 
Non-PN Size Reduced Equipment (SRF Only) 

Combustible Building Debris 
~loncombustible Building Debris 

Combustible Hot-Cell Waste 
Noncombustible Hot-Cell Waste 

Uranium Chips and/or Turnings 
Skull and Oxide 
Slag and Porcelain Crucibles 

CODE 

A-50 
A-51 
A-52 

A-55 
A-56 

A-60 
A-61 
A-65 
A-68 
A-69 

A-70 
A-71 
A-72 
A-73 
A-74 

A-75 
A-76 
A-77 

A-80 

A-85 

A-90 

A-95 

A-99 

FIGURE 2. Valid Los Alamos Waste Codes 

WASTE MATERIAL DESCRIPTION 

Metal Crucibles, Scrap, Dies 
Precious Metals 
Other Scrap Metals 

Filter Media 
Filter Media Residue 

Other Combustibles 
Other Noncombustibles 
Animal Tissue 
Asbestos Only 
Asbestos Contaminated Debris 

Chemical Waste 
Be 
Hg 
Counting Vials and Solution 
Ion Exchange Resin 

Chemical Treatment Sludge 
Cement Paste 
Vermiculite 

Sources 

Firing Point Residues 

Contaminated Soil 

Glass 

Unidentified Material (TA-54 
personnel use only) 



TABLE 1 
- tt J 31URED ~!ASTE EXPEcttD TO llE CERTIFIABLE Win lOUT PROCES5liC 
0 ------------------------------

CH-WASTE -----------
DRUHS 

NUIIOER OF VOLU.tE OF 
CONTAINERS CONTAINER 

·H·] 

AVE. PACK, VOl.Uf£ OF 
EFF. OF WASTE 
CotiTAiriERS f£TERS•] 

RAD LEVEL AT OOtiTACT UCTIVIn J 

VOUJtiE OF HAXHIU•t AVERAGE 
WASTE OOHT. RAD LEVEL RAD LEVEL 
HETERS•] mr/hr •rlhr 

----------------------------------------... ----------· TUTAL 
Pu WRIES 

. ---------TOTAL OF' TUTAL OF 
AU. ACTIVIn TAU-ALPHA 
(CIIRI~l QJRIES 

GAL-30 274 l.078E-01 1.0 2.95E+Ol 2.95E+01 l.OOE+02 2.00E+OO 1 44Et02 1 44F+Q2 4 lDEtQl 0 0 
GAL-

55 
15245 2.037[-01 1.0 3.11E+03 3.11[+03 2.00[+02 6.00E+OO 1.72[+05 1.72E+05 2.46E+04 4.4 

GAL-83 10 3 .142E -01 0£. 2.1 OE.±PO 3.1 OJ..±OLa .... QO.E:t!l!L.2....0.0ltOCL4AOO..E ::OL..! •. OQGOl 4. ODE.:~DL-..O •. .un __ 

MXES 

1- S"Xso 5"11& s• 
88~XSif"XS-" • 3 4.205E+OO 1.0 J.21iE+Ql _l.l6E+Ol _l.OOE+Ol l.OOE+OO 7.80E+OO 7.80E+OO 7.80E+OO 0.0 
I 12"X68"X77" 
68"X51f"X38.5" 8 2.317E+OO 1.0 1.85E+Ol 1.85E+Ol 1.00E+Ol 1.00E+OO 4.20E+Ol 4.20E+Ol 1.50E+01 0.0 
B8"XII8"X"8" 
llfREE t1ETER aJDED 
f«lN-STAIIOARD BOX' 

BltiS 
·-
H Ill 
H-11 
120 CU n BIN 
Concrete Casks 

3ft Sphere 

RH-WAST£ -----------
ONE GALLON 
FIVE GALLON 
1\tiRn GAL 
rim FIVE GAL 
CAN 12"160" 
CTLlND. 1'1 6 1 

FIVE OJBIC n 
LoNG RII-CANlSTER 
SHORT RH-CANISTER 
2.72~ga1 can 

718 4.724E-01 

3 4.00E-01 

116 l.OJOE-02 

0.24 8.14[+01 3.39E+02 2.50E+02 5.00E+OO l.07E+05 1.07[+05 l.05E+05 o.o 
... 

1.0 1.20E+OO 1. 20E+OO O.OOE+OO O.OOF+OO 2.72E+01 2.72E+01 4.30[+00 o.o 

0.37 4.40E-01 1. 20E +00 1. 4(lE +06 2.00F.+05 2.17E+02 6.02[+02 3.00E+01 0.0 



TfW.L.or. .1. \COUl:o J 
C I l 51URED IIASTE EXPECn:D 1U DE CERTIFIAIILE WtniOUT rRoCES511U 

--------------------------------------------------------------
WEIGIIT DlST. · 

TOTAL 
WEIGl IT 
Kgs 

AVERAGE 
DEIISin 
K~/11·3 

AVERAGE FINES 
IIEAT OOTPUT OONTENT 
UATIS/W] (YES/110) 

NOII-RAD 
IIAZAROOUS 
HATERIJIL 

~!ftiALISOTOPIC 
DE:iJG!!Arttw CONTRIBUTION 

------------------· ---------·----------------------------------------------------.------------------CH-WASTE 

DRUHS 

--GAL-30 9.20E+03 3.12E+02 5.00E-02 no no Pu239,?.40 100% 
tll-55 1.88[+06 6.05E+02 2.00E-01 no no Pu239,240 100% 

GAl-83 2.42E+03 1.15E+03 5.00E-03 no no Pu239,240 100% 

BOXES 

--l;;:t;"X50.5"X]8.5" Pu238 87% 
88"X511"X511" 4.10E+03 3.25E+02 2.00E-02 no ves Pu~~~.240 px 
112"X68"X77" Pu , fi% 
68"X51f"X]8.5" 7.17[+03 3.87[+02 3.00E-02 no yes Pu239,24fl 74% 
8B"X4D"x4D" 
ntREE t£TER ll.IBED 
t«J"-STANDARD BOX 1 

BINS 

H Ill 
K-11 
120 CU FT BIN 

* Concrete Casks 2.80E+04 3.44E+02 5.00E+Ol no no Pu238 100% 

3 ft Sphere 1.90E+03 1.58E+03 1.30E-Ol no no Pu239,240 Iocr 
RH-tiASTE 

ONE GALLOII 
FIVE GALLON 
nnnn GAL 

2.72-gal can 1.947E+03 4.42E+03 4.82E+Ol no no 
Pu53 
U36 

Pu53 
t1FP /t1AP 

~~~ Fissile t1ateria1 Mass 

~~i Total Activity 

_ •weight of waste and inner drum - cask weight of approx. 750 kg ea. not included. -



-1\) 

TABLE 2 
t.•) S'IUHF.IJ IIA~nE IVT EXI'ECTED ru liE Cf.lrflfiAllll:: IH IIIUU I I'IIIJ•.I:,;HIIII 

------------------------------------------------------------------
RAD LEVEL AT O>NTACT (ACTIVITY) 

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

--------·-· ---CII-UA3TE 

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

rnniDER OF' VOLUHE OF' 
COI'TAIIIERS OONTAINER 

W) 

AVE. PACK. VOLUIIE OF' 
EFF. OF WASTE 
CONTAINERS HETERS-1 

VOLUHE OF lfAXliiUH AVERAGE TOTAL 
WASTE OONT. RAD LEVEL RAD LEVEL Pu CURIES 
HETERS-3 111r/hr 11r/hr . -- ___________________________ , ____ _ 

TOTAL OF' TOTAL OF 
ALL ACTIVITY TRU-ALAIA 
(CURIES) CURIES 

J LESS DIAII 
100 
nctl&r• 

DRUHS 

GAL-30 239 1. 078E-Ol 1.0 2.58£+01 2.58[+01 4.50E+~1 l.OOE+OO 3.01E+03 3.00£+03 4.90E+02 0.0 
Cl[;;,)~ 2025 2.037[-01 1.0 4.13£+02 4.13£+02 2.00E+02 5.00£+00 9.08E+04 9.08E+04 1.03E+04 0.0 

r,AL -~II SC fi 9. 90f+OO ~ __ 1. 0 _ 9....9.0£!00---.9...90E±O_O _0. nnE +nO 0. OOE +nn Nl' NJI~- _ _ riA 0. 0 
GAL-BO 1 3.01JE-01 1.0 3.00£-01 3.00E-Ol O.O':'E+OO O.OOE+OIJ t~.A Nl\ NJI. 0.0 

00~~~----------------------------------------------------------------------------------------
7-.5"X50.5"X)0.5R 
88"X511"X51fR 
112"X68"X17" 
68"X511"X]8.5" 
88"XII8"Xq8n 
DIREE HETER CUBED 
NOH~STAHDARD oox• 

DUIS 

" Ill 
ti-IJ . 
120 CU Ft BIN 

Cf.tP 

flii-WASTE --------------
OfiE GALLOfl 

390 2.512[+03* 1.0 

158 2.80E+OO 1.0 

FIVE GALLON none 
nllRTY GAL 
FIFn FIVE GAL 
CAN 12"lt6011 

CYllfiD. 1' X 6• 
F"IVE alBIC n 
WHG III-CAiliSTER 
SIIJRT 111-CAHISTER 

NA - data not available. 

2.512E+03 2.512E+03 3.00E+02 4.40E+OO 3.62E+03 3.62E+03 3.27[+03 7.0 

4.42E+02 4.42£+02 NA til\ 4.6ryF.+n2 1.05E+04 1.05E+04 0.0 

* - total volume of listed number of containers. 



TABLE 2 (cont.) 
(CJ) S10RED WASTE lOT EXPECTED 10 LIE CERTIFIADLE lllniOUT PROCE~Itx; 

·-------------------------------~----------------------------
WEIGIIT DlST. 

lOYAL AVERAGE AVERAGE FlfiES NOII-RAD xJUl ISOTOPIC 
WEIGHT DEIISITY IIEAT OUTPUT OOIITENT IIAZAROOUS U~tk CONTRIBUTION 
Kp,a Kga/as•3 IIATIS/W3 CYES/110) tiiiTERIAL ~~mn~k 

--------------------------------------------------------------CII-WASTE 

-UJ 

DRUHS 

-GAL-30 l.OOE+04 3.88E+02 7.00E-Ol yes yes Pu239,240 100% 
tm:-55 3. 39E+o5 8. 21£+o2 9. oo£-oi yes yes Pu2:r~:'Z1!'0 1001.: 

AL-msc 6.35E+03 6.41E+o2 NA no no Pu23~.240 tno,; 
G!'l-80 2.50E+02 0.33E+02 NP. no no Pu239,240 lOO% '!!' __ _ 
7q,s•xso.s•x1B.s• 
aa•xsq•xsq• 
112"X68"X71" 
68•xsq•x3B.5" 
aa•xqe•xqa• 
niREE I£TER CUDED Pu238 74% 
fl>~j-STANDARD DOX' 3.3E+OS 1.31E+02 4.50E-02 no ves Pu239,240 26% 

BINS 

Hill ...... 
120 CU FT BIN 

Am241 96% 
ct•P 7.16E+05 1.62E+Q3 9.00E-01 no no _!~239r240 4~ 

Rti-WASTE ---------
OfiE GALLOII 
FIVE GALLOH 
niiRTY GAL 
Fim FIVE GAL 
CAN 1210160" 
C1LJHD. 1'1 6 1 

FIVE aJDlC FT 
LONG lit-CANISTER 
SIORT Ill-CANISTER 

none 



-.t= 

TABLE 3 
(3~ litwLi liEJJ, WA~TF: EXTl.l.TtD TO BE CEIIrlFIAilLE" fi[Hio>IIT i'li:JC£~J~ 

------------------------------------------------------------------
(1~86 - ?.015) 

lllJUIJER OF VOLU14E OF 
COIITAIIIERS OOtiTAIIIER 

M3 

AVE. PACK. VOLIIII£ OF' 
Eff. Of WASTE 
C''IIITJ'.Il1Eil5 I~TER3~3 

RAD LEVEL AT IDriTACT (ACT IV In) 

VOLUIIE OF' fiAXllliU AVERAGE TOTAL 
WASTE IDIIT. RAD LEV~l. RAO LEVEL 1'u CURIES 
IIF:Tr.r.::-3 llr/hr ur/hr 

------------------------------------------------------------------------tnTAL Of" TOTAL OF 
AU. IICTlVIn TRU-111.1'.'~ 

'I LESS llfAII 
1 I 

----------------------------------------------------------------~-------------------------------------------------------------------------------
( r.tJII H::5 ) r.u ri r-;: I w:l/ ·r L 1 

CH-IIASTF. 

DRUHS 

GAL-10 
~52_ ___ -~--•q,;an 2.082£-01 1. o 10339.3 10339.3 2.00£+02 S.OOE+OO 2.ROF.+nf, 3.20£+06 6.00£+0~ 0.0 

ED XES 

7Q.5"X50.5"X]8.5" 
88"X5q"X511" 
112"X68"X77" 
6H•xsq•x38•5• 5!() 2.317E+OO 1.0 1320.7 1320.7 2.00E+Ol s.nor+oo r..cor+n3 6.00E+03 ~ .• sor+02 o.o 
IJSl'Xllli"XIIlJl' --- - -- - -- -- -- - - - - --- -- -- - -- ----

n IRE£ t1ETER CUBED 
tDH-STAIIDARD BOX' 

BltfS 

•1 III 
11-11 
120 CU fT Bill 

RII-WASTE 

OtiE GAltON 
F'IVE GALLON 
nunn GAL 
f.lm FIVE CAL 
CAN 12"X60" 
CYLIND. 1'1 6' 
FIVE OJDIC FT 
llJNG Rtf-CANISTER 
SI10KT llr-~liUSTER 

6 8.976£-01 0.46 2.50[+00 5.40£+00 1.00[+05 9.00[+04 1.20[+04 2.42[+02 l.OOOE+OO o.o 



... 
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TABLE 3 (cont.) 
IH IIE.l/LY GEN. WASTE EXrECTED 1U UE CERTIFIAIJLE \11 IIIUUT f'Rocr.:-,:;ullj 

------------------------------------------------------------------
(1986 - 2015) UEIGIIT DIST • 

------------------------lUTAL 
WEIGl IT 
Kcs 

-VERAGE 
DEIISITY 
Kgs/m"] 

IIVERAGE FIIIES 
JIEAT OUTPUT OOIITEIIT 
1/ATTS/H"] (YES/110) 

IIOfi-RAD 
111\ZIIROOUS 
HATER I IlL 

~MX MX~t ISOTOPIC 
~~~WM~~~ CONTRIBUTION 

-----------------------------------------------------------------------------------------------------
CII-IIAST[ 

---------------------DRUHS 

GAL-]0 
GAL-55 6.25[+06 6.00[+02 2.00[+00 

OOXES 

7~.5"X50.5"X]8.5" 
88"X5~"X5~" 
112"X68"X77" 
68"X5'11tJ382>" 8. OOE+OS 6 .00[+02 2. OOE-01 
86"Xli8"X~8" 
nmEE I'ETER CUDED 
NOH-STANDARD DOX' 

IJIUS 

" Ill 
II-II 
120 CU FT BIN 

RII-WA:rrt: 

OOE GALLON 
fiVE GALLON 
nunn GAL 
Ffm FIVE CAL 
CAN 12"160" 
CJLIND. , I X 61 

FIVE alBIC FT 
LOfiG All-CANISTER 9.944[+03 3.40[+03 4.40[-03 
SIIORT 114-CAIIISTER 

no no. 

no yes 

no no 

Arn241 
Pu239,240 

11% 
09% 

Pu239,240 100% 

Pu53 
U36 
Pu53 
~1FP/MAP 

~~i Fissile Material Mass 

g~i Total Activity 



TABLE 4 
.... I'll lll11LI GEII. WASTE ll>T EXPECTED 10 Dr. CERTifiAIIU II I II lOUT I'IKI!:ES!HIL 

Ch ·--------------------------------------------------------------------
(1986 - -2015) RAD LEVEL AT OOIITACT UCTIVJn) 

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

fH-HASTE -----·---· 
DRUHS ---

GAL-30 

NIIIBER OF VOLIJIE Of' 
COIITA INERS OOHTA ltiER 

•n 
AVE. PACK. VOLUIIE OF 
EFF. OF WASTE 
CONTAINERS HETERSA3 

VOLUHE OF ltUIIllH AVERAGE 
IIAST£ OONT. RAD LEVEL ftAD LEVEL 
IIETEns·] mr/hr mr/hr 

IDTAL 
Pu CURIES 

IDTAL OF' IDTAL OF 
All. ACTIVITY TRU-ALAIA 
(CUHIES) CURIES 

GAL-55 480 2.082£-01 1.0 l.OOE+02 1.00£+02 1.00£+02 5.00£+00 2.50£+04 2.50£+04 3.00£+03 0.0 

OOXES --
711.5"X50.5"X38.5" 
8U"X511"X51f" 
112"X68"X77" 
68"X511"X]8.5" 
88"11118"XIf8 11 

ntnEE fiETER CUDED 
NOif-STAtiDARD BOX' 190 

BillS 

IIIII 
fl-11 
IC10 CU FT BIN 

if-WASTE 

OIIE GALLOII 

• 1.74E+03 1.0 

FIVE GALLON none 
nunn GAL 
FIFll FIVE GAL 
CAN 1Z"X60" 
CILJND. I'X 6 1 

FIVE WBJC FT 
LOIIG Ill-CANISTER 
SHORT Ill-CANISTER 

1740.0 

*- total volume of listed number of containers. 

1740.0 1.00E+02 5.00E+OO 2.00£+03 2.00£+03 3.00E+02 0.0 __ ............._. __ _ 
-·------·----



.. 
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TABLE 4 (cont. l 
(4 I N~11LY Gt}l, WAS:fi: tarf EXI'I:CTEIJ m DE Cl:ll'fiFIAllLE IH liiUIIT l'llm:tsiliiU 

·-------------~-------------------------------------------------------(1986 _- -2015) 
WEIGl IT OIST. -

------------------------mTAL 
WEIGIIT 
tcr.s 

AVERAGE 
DENS In 

.Kfts/m"] 

AVERAGE fiNES 
IIEAT OUTPUT OOIITEtiT 
WATIS/H"] (YES/110) 

11011-RIID 
IIAZAROOUS 
HATERIAL 

~X ISOTOPIC 
~~ CONTRIBUTION 
~~nrcm 

----------------------------------------------------------------------------------------------------II-WASTE 

--------------------DRUHS 

g:t:§~ 1.00£+05 1.00£+03 1.00£+00 yes yes Pu239,240 100% 

OOXES 

7~.~"X50.~"X38.5" 
88 11 X~II"X511" 
112"X68"X17" 

68"X511"X38.o;• Pu239,240 90% 
88"XII8"XII8" Pu238 ~ 
111REE HETER CUilEO 2 16[ +05 1 50E +02 6. OOE-03 no Yes tiJH-STA!IDARD IDX 1 ' • 

OltiS 

II III 
·~-~ ' 
120 CU F'T BIN 

I-WASTE 

ONE GALLON 
fiVE GALLON 
nnan GAL 
Fim FIVE GAL 
CAN 12"X60" 
CtllND. 1' X 6 1 

fiVE QJ81C n 
LOfiG RH-CAIIISTER 
SIIJRT RH-CANISTER 

none 



~ TABLE 5 
f~J SOFT tiASTE niAT IfiLL BECDfiE AVAILADLE FOR Slllrtii:.IH 

-·----------------·- ---- ----------------------------( 1986-COIS) 

IIIJIOER ~ VOl.lft· ~ 
mNTAifiEIIS QJNTAINER 

rn 

AVE. PACK. votut-IE Of' 
Eff, Of WASTE 
COIITAINERS HETEIIS"] 

RAD LEVEL AT COIITACT IIIJIIDER AT EACH LEVEL (Mr/hr) 

-----------------------1----------------------------------1 VOLIIIE Of' tiAXIfnlff AVERAGE UP 10 100 1K lOOK 
WASTE mtiT. RAD LEVEL RAO LEVEL TO ro ro TO TO 
Htrus·] mrlhr ~nr/hr 10 100 IK lOOK 1000K 

--------------------- .. -------------------------------------------------------------------------------------------------------------------CII-IIASTE 

---------------------OttUHS 

GAL-}0 
GAL-55 

Ill liES ---
7~.5"150.5"1}8.5" 
88"li5~"X5~" 
1 12"168"ll71" 
60"X51f"XJB.5• 
88"liii8"XII8• 
ntREE •t:TER CUllED 
NoN-STANDARD 001• 

DINS 

Hill 
tl-11 
ICO CU FT BIN 

mt WASTE 

ONE GAllotl 
FIVE GALLON 
n•snn GAL 
FIFTY FIVE GAL 
CAN 12"X60" 
CILJND. I'll 6• 
FIVE WBIC FT 
lDIIG Rti-CAN I STEll 
SIIJRT lit-CAN ISlER 

\ 

9000 2.082E-01 1.0 1.87E+03 1.87[+03 Z.OOE+02 5.00[+00 8500 450 50 0 0 

none 



TABLE 5 (cont.) 
(5) SOFi WASTE niAT llll.L I~Cr_.IC AVAILADLE F'OR SIIIPHEIIT 

------------------------------------------------------( 1906-2015) 
(ACTIVITY) lll"tOER AT EACII Pu CURlE LEVEL 

-------------------------------------1-------------------------------------------------------------------TOTIIL TOTAL OF TOTAL OF UP .6 2 5 10 20 Bit 100 ! L~ ~:.t.~J AIJE:!:.c:: ;:::.E:S 
Pu CURIES All ACTIVITY TRU-Ali'IIA TO TO TO 10 10 TU 10 T0 1M ~;c.r· ~;:;,>.;.·:- c:-:t;;:.::·: 

(C.'URlES) CURIES .6 2 5 10 20 Bq 100 ·.:< n~:lgra~~J IU't.'~-- .:;; ·.:.;it:·.'-______________________________ ,_ __ 
-------------------------------------------------------------.... ~ ...... --·' ..... --~----~------ ...... --............. . 

CII-WASTE 

---------------------DIMtS -----
GAL-30 
GAL-55 l.OOE+05 l.OOE+05 5.00E+04 3200 1700 1250 1000 1000 500 50 300 0.0 1.0 no 

OOXES 

7~.5"X50.5"X38.5" 
88"XS1t"X511" 
112"X68"X17" 
68"XSII"XJ8.5" 
88"XIf8"XIf8" 
THREE IIETER aJDF:D 
NOII-STAIIDARD BOX1 

DillS 

UIII 
H-q 
120 aJ FT BIN 

Rll UASTE 

-\0 

OtiE Gllll.OH 
FIVE GALLON 
nllRn GAL 
FIFTY FIVE GAL 
CAN 12"X60" 
C1LIND. 1'1 6• 
FIVE OIBIC FT 
UltiG RU-CAIIISTER 
SIIORT III-CAIIlSTER 

none 



TABLE 5 (cont. ) 
('J) 51Jf'"l 1111511-: 111AT IIILL IJECVI£ IIVAILIIUI.E FOR !lllln!EIIf 

~ ------------------------------------------------------. 0 ( I'JIJ6-201!i) 
IIEIGIIT lli3T. lllniiiF.R AT ~IICII liE I GilT ( Kp,s) 

------------------------1-------------------------~--------------------------------------------~ 11011-RIID 
IIAZIIROOUS 
IIIITERIAL 

ToT IlL 
WF.IGIIF 
kv,s 

IIVF.RAG£ 
Dt:IISIT1 
kJ•,s/11-) 

UP 
TO 
1no 

1110 
TO 
)60 

]60 
TO 
6IJO 

600 
TO 

1]60 

1160. 2210 :uno 
TO TO TO 

2210 )IUO 51150 

51f50 
TO 

7700 

1700 .X ISOTOPIC 
to X.Xmtlt COtiTRIBUTION 

1 I lSD ~JlJmffnRIJt 

--------------------------------------.--------------------------------------------------------------------------------------------CII-IIASTE 

---------------------lllltJHS ----
GIIl-30 Pu238 501 
GilL-55 no 5.00£+05 2.67£+02 9000 0 0 0 0 0 0 0 0 Pu239,240 501 

OOXES 

711.S"XS0.5"XJ0.5• 
88"liSII"X511• 
1 12"X68"X77• 
60"X511"X]8.S• 
88"XII8"XII8" 
nrREE tt:TER CUBED 
11011-STAIIDIIRD DOll• 

I' IllS 

IIIII 
fl-It 
120 CU n BIN 

111 WASTE 

DfiE GAllOII 
FIVE GIILUJN 
niiRTY GAL 
fitlY FIVE GAL 
CAN 12"X60" 
CtlllfD. 1' X 61 

FIVE WDIC n 
lotiG llt-CIItllSTER 
SIORT lit-CANISTER 

none 



TABLE 6 
((I) 111\Ril 111\!JTE 1111\T IIILL DE COt IE AV II ILl\ OLE FUR :;m MIEtiT 

( I 936-2015) 

IIIJIIDER U: VOi.tliiE OF 
CONTAliiERS OOIITAIHER 

rn 

IIIlO lf.VEL AT COIITIICT IIUilllER AT EACII LEVEL (mr/hr) 

-----------------------1----------------------------------l liVE. PACK. VOLIRIE Of . VOLIItiE OF IIAXIIIUI-1 AVERAGE UP 10 100 tK lOOK 
EFF. OF WA!iTE IIA!iTE COIIT. 111\D lf:VEL RAil LEVEL TO TO TO TO TO 
COIITAINERS IIETEns·J IIETEns·3 mr/hr mr/hr 10 100 1K tOOK 1000K 

--------------------------------------------------------------------------------------------------------------------------------------------l11-WASTE 

DRUHS 

GAL-30 
CAL-SS 

OOXES 

711.S"X50.5"XJ8.S" 
88"X')II"X511" 

48521 2.082£-01 1.0 

10 4.205E+OO 1.0 

1.01£+04 1.01£+04 2.00E+02 5.00E+OO 28931 15000 5000 0 0 

4.20E+Ol 4.20E+Ol 2.00[+01 5.00[+00 5 5 0 0 0 
n2"fbB"x77" - - ----~-

68"X511"X30.S" 1000 2.317E+OO 1.0 .2.32[+03 2.32£+03 2.:00[+02 5.QOE+OO 90Q 100 0 0 D-
8811lQBWXiiOH 
ntnEE II:TER aiDED 
tVN-STAIIOARD IKJXI 

BINS 

H Ill 
11-11 
120 CU FT BIN 

m1 \11\STE 

1\) ... 

OIIE GALLON 
FIVE GALLON 
n111m GAL 
Fim FIVE GAL 
CAN 12"1160" 
C1llND. 1 'II 6• 
FIVE QJDIC FT 
LONG lUI-CANISTER 
SHoRT Ill-CANISTER 

28 8.976£-01 0.43 1.0BE+01 2.51E+01 4.BOE+05 9.00E+04 0 0 0 28 0 



TABLE 6 (cont.) 
fli) 1111111> UASTE ntAT !JILL IIECOtiE 1\VI\ILAI.JLE mR SIIII'I1ENT 

1\) 
~ ______________________________________ ___._ __________ _ 

(t'JU6-20t5) 
CACTlVln J · IIUIIDER liT EACII f'u CUIIJE u;VF:L 

-------------------------------------1-------------------------------------------------------------------TUTI\L TOTAL OF TOTAL OF UP .6 2 5 10 20 811 100 S LESS ntAII AVERAGE FINES 
Pu WnJES ALL ACTJVIn TRU-ALI'HA TO TO TO TO TO W TO TO tOO IIU. T OUTPUT COIITEtiT 

(CURIES) CURIES .6 2 5 10 20 811 100 tK nc11Ar8111 WA'fTS/H~3 YES/NO 

------------------------------------------------------------------------------------------------------------------------------------------------------t:II-IIASTE 

---------------------DRIJitS -----
GAL-30 
GAL-55 1.70E+06 2.00E+06 3.80E+OS 7431 7500 7500 7500 7500 7500 2000 2000 0.0 J.OOE-01 no 

OOXES 

711.5"X50.5"X38.5" 
88"X511"X511" 2.50E+01 2.50E+01 l.OOE.f()1 3 3 4 0 0 0 0 0 0.0 l.OOE-03 no 
112"X68"X71" 
61l"XSII"Xll!.5" 5.00E+03 1. 75E+04 1. 70E+04 150 150 150 150~ l§O __ 200 50 0 0.0 3.00E-01 no 
88"X4811XI18" 
ntREE IIETER CUOED 
r«>II-STAIIDARD eox • 

DINS 

•1 III 
H-11 
120 CU Fi Bill 

Rll WASTE 

OUE GALLOfl 
FIVE GALLON 
nunn GAL 
Flm FIVE GAL 
CAll 12"1t6011 

CYLIIID. 1' X 6' 
FIVE aJOIC FT 
LOIIG RII-CAIUSTER 
SlllRT R\1-CINlSTU 

4.110E+02 2.74E+03 5.BOE+01 6 2 2 1 5 10 2 0 0.0 3.87E-02 no 



TABLE 6 {cont.) 
((,J liARD liMiTE ntAT UIU. IJECf.JIIE IIVAJlA8l.E FUR Sllll'tiEIIT 

------------------- -------------------------( 1986-2015) 
UEIGIIT DIST. NutiOER liT EACII \IEIGIIT (KRs) 

-------------------------1-------------------------------------------------------------------------IIOII-RAD TOTAL AVERAGE UP 1110 360 680 1]60 2270 31110 51150 7100 ~ ISOTOPIC 
IIAZARDOUS WEIGHT DEIISITT TO TO TO TO TO TO TO TO 10 XMX--. 
fiATERIAL 1Cg3 IC~s/m·3 Hlo 360 680 1360 2270 3180 51t50 7700 11350 XQJmmRI( CONTRIBUTION 

-----------------------------------------------------------------------------------------------------------------------------------CII-~IASTE ---------·----
DRutfS 

GAl-30 
GAL-55 yes 1.00E+07 9.90E+02 19133 20000 10000 0 0 0 0 0 

Am241 
Pu238 

0 Pu239,240 

15~ 
10~ 
75% 

OOXES 

71t.5"X50.5"X]8.5" 
88"X511"X'Jit" yes 3. OOE+04 7 .14E+02 0 0 0 0 0 10 0 0 0 Pu239 ,240 100% 
H2"X6B"X77" Am241 60% 
BB"X'Jit"XJB,s'' yes 2.00[+06 8.62E+02 0 0 0 300 300 400 0 0 0 Pu239 , 240 40,; 

H"XItB"XItB" 
niREE llETEII CUBED 
NOfi-STANDARD OOX' 

DftiS 

It Ill 
H-11 
120 CU FT BIN 

Rll WASTE 

OflE GAllOtl 
FIVE GAllON 
niiRTl GAL 
nm FIVE GAL 
CAN 12"1160" 
ClllND. 1' II 6 1 

FIVE OlltlC FT * Pu53 25% 
l.OfiG ~-CANISTER yes 7.32E+04 2.90E+03 0 0 0 1J 2 22 0 0 0 u36. 75~ Fissile Material 
SliiRf lii-cllllst£R Pu53 15% 

~ * • 391 lead shot as shielding MFP/MAP 85% Total Activity 

w 

Mass 



TABLE 7 
~ 17 J !JPEC Ul. CASE TAU 11A5TE ntAT llllL BECOfiE AVA II.Alll.E FOR Sill niENT 

------------------------------------------------------------------1 1?86-2015) 

tltiiOF:ft OF Yot.tlrl£ OF 
c:oriTAINERS QJfiTAINEI 

II"J 

AVE. PACIC. VOLUIIE Of' 
EFF. OF WAST£ 
CONTAINERS tiETERS"J 

RAD LEVEL AT aJPITACT HUimER AT EACII LEvEL (mr/hr) 

-----------------------1---------· . --------------------· VOURIE oF' ffAXltlltl AVERAGE UP 10 100 1k lOOK 
WASTE COHT. RAD LEVEL RAD lEVEL TO TO TO TO 1U 
ffETEns·] mr/hr mr/hr 10 too IK lOOK 1000K 

---------------------- ----------------------------------------------------------------------------------------·--~~---01-UASTE 

bRUits --GAl.-30 
GAL-55 

OOXES --711.5"X50.5"X)8.5R 
88"X511"X51f" 
112"X68"X77" 
68"X511"X]8.51i 
8A"XII8"llll8" 
niREE tiETER CUBED 
ll>N-STIIIIDARb OOX' 

DillS ---
11 Ul ,,_ .. 
120 aJ n BIN 

Rll WASTE 

tiONE FOR CH WASTE 

OI~E GALLON 
FIVE GALlON 
niiRTY GAL 
rtm FIVE GAL 
CAN 12"X60" 
CtLIND. 1 I II 6• 
fiVE OJDIC FT 
LONG 111-CAtllSTER 11 8.976£-01 0.48 4-70[+00 9.90[+00 1.00[+05 3.00[+04 0 0 0 11 0 
SibRf 111-CANISTU 



TABLE 7 (cont.) 
7 I SrECIAL CASE TIIU lfASTE ntAT \IILL BECOI-IE IIVAILADLE FUR SHIPIIEIIT 

----------------------------------------------------' -1~86-2015) 
(IICTIYill) NUtiBER AT EACII Pu aJRIE LEVEL 

-------------------------------------1-------------------------------------------------------------------lUTAI. 1UTIIL OF TOTAL OF UP .6 2 S 10 20 811 100 I LESS ntAII AVERAGE FlUES 
ru WRIES AU. ACTIVIll TRU-ALPIIA TO TO TO TO TO TO 1U TO 100 HEAT OUTPOT COtiTt:NT 

(CURIESJ CURIES .6 2 5 10 20 011 100 1K ncl/r,rBIII WATTS/W3 YES/NO 

·-------------------------- ----------------------------------------------------------------------------------------------------------------
11-~11\Slt 

DRUIIS 

GAL-30 
GAL-55 

OOXES -----
711.S"X50.5"X38.5" 
88 "X511 "X511" 
112"X68"X17" 
68"X511"X38. 5" 
88"ltii8"XII8" 
ntnEE 1£TER CUDED 
NOll-STANDARD BOX' 

BINS ---
ttlll 
tl-11 
120 CU FT BIN 

:11 \IASTE ------- -- --
ONE GALI..ON 
FilE GALLON 
1111Rll GAL 
nm fiVE GAL 
CAN 12"X60" 
C'fllND. 1' X 6• 

NONE FOR CH ~IASTE 

FIVE QJt\lC n 1 O 4 2 
LONG !1!1-CANISTER 1.82E+02 1.891[+03 2. 70E+01 1 4 1 0 0 o,.o _ _1. 79E-O 

1\) 
Vt 

SIIORT lit-CANISTER 
no 



TABLE 7 (cont.) 
(7) SPECIAL CA!iE TRU \fASTE TIIAT UILL BECOtiE AVAILABLE FOR Sllll'fiEIIT 

1\) ----------- ----------- ------
0\ ( 1'}86-2015) 

fiOII-RAD 
IIAZAROOUS 
fiATERIAL 

WEIGHT DIST. · NUIIUER AT EACII \IF. I GilT ( Kgs) 

------------------------1-------------------------------------------------------------------------TOTAL AVERAGE UP 180 ' 360 680 1360 2270 3180 51150 7700 SS 
WF:IGfll' . DENSITY TO TO TO TO TO TO TO TO TO tiATERIAL 
kRS kgs/m·J 180 360 68o 1]60 2270 3100 511~0 7700 11350 DESIGNATION 

---------------------------- ---------------------------------------------------------------------------------Cll-liASTE 

DRUfiS 

GAL-30 
GAL-55 

OOXES --711.5"X50.5"X38.5" 
88"X511"X5q" 
1 12"168"117" 
68"X511"X]8.5" 
88"1118"1118" 
niREE 1£TER CURED 
NON-STAIIDARO OOXI 

BillS 

Hill ...... 
120 CU n- BIN 

Ill \IASTE 

NONE FOR CH ~IASTE 

ONE GALLON 
FIVE GALLON 
nunn GAl. 
rtm FIVE GAL 
CAN 12"160" 
CTllfm. 1'X 6• 
FIVE CUBIC " * Pu53 25% 
LOfiG lit-CANISTER yes 3.26E+04 3.30E+03 0 0 0 0 0 11 O 0 O UJfi 75% Fissile Material ~1a:;s 
5ibRT M-tlfllstER PiJ'53 10%- . 
* - Lead shot used as shielding MFP/f-lAP 90% Total Activity 



TABLE 8 
Sr•t:c: I Ill CASE tnU II JIST£ 
It) STORED AIID tiEllLY GEIIERIITED WASTE 1U DE lEFT otl SITE 
IISTE DEEIIED NOT 1U DE CERTIFIALILE 111ROUGII 111E YEAR 2015 

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

tMIBF.R Of' VOLUif£ UF 
cotiTAIIIERS OONTAINER 

W] 

AVE. PACK. VOLUIIE OF 
EFF. Of WASTE 
cotfTAltiERS t1ETERS.3 

RAO LEVEL AT aliiTACT lACTIVIll) WEIGIIT OIST. 

------------------------------------------------------------------------VOLUI·IE OF IIAXII!ll·l AVERAGE TOTAL TOTAL OF TOTAL OF lOYAL 
WASTE alNT. RAD LEVEL IIAD LEVEL ru CURIES ALL ACTIVIn TRU-1\LPHA WEIGIIT 
11ETERS~] mr/hr mr/hr (CURIES) CURIES Kgs ------------------·----. -. ---------------------------------------------------------------------------------------

11-IIASTE ·---------------
DRUMS 

GAL-10 
GAL-55 

1 rr:.:r.~ 

711. 5"X50. ~"X]Il. 5" 
t•n;:'jll" 

112"X68"X77" 
60"X5'1"X]8.5" 
8811 XII8"X118" 
TIIREE IIETER CUllED 
rroti-STAIIDARD oor. • 

OINS 

It Ill 
tl-11 
120 CU " BIN 

6ft Sphere 

mi-WA!JI'E 

ONE GALLON 
FIVE GALLOII 

7 

4 

2' d1a x 15' long cask 12 

2.5'dia x 15' long cask 1 

1\) 
~ 

1. 036E +02 1. 0 1.036E+02 1.036E+02 2.00E+02 5.00E+OO 1.50E+02 1.50E+02 1.30E+02 1.52E+04 

3.20E+OO 1.0 1.28E+01 L.28E+01 O.OOE+OO 0.00£+00 1.54E+Ol 1.54E+Ol 1.54E+£ll 3.20E+04 

1.30E+OO 0.26 4.06E+OO 1.56E+Ol 5.20E+05 9.90E+04 ~.31E+02 2.28£+03 7.10E+01 3.93E+04 

2.10£+00 1.0 2.10£+00 2.10E+OO 1.75E+03 1.75E+03 1.89E+02 2.19£+02 1.70[+01 7.26E+03 



TABLE 8 (cont.) 
~l'rCJAl CASE TRU liA5TE 

N (II) STORfD 11111'1 llflllY CiEIIERATED UA5TE TO I1E lEFT 011 SITE 
oo liA:1TE DEEIIED IIOT 10 DE Ct:RTJfiARLE niROUGII niE TEAR 2015 

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

AVERAGE 
DEliS In 
Kr,s/11•) 

AVERAGE FIIIES 
IIEAT OUTPUT OOIITEIIT 
WATTS/In (YES/110) 

1«>11-RAD Xlfl ISOTOPIC 
IIAZAROOIIS XMQfJRlJL. CONTRIBUTION 
IIATERUL XR~~JgJ( 

---------- ---------- -- -------------------------------------------------------
QI-IIA31E 

---------------------DRUitS ----
GIIL-)0 
GAL-55 

OOIES 

7~.5"150.5"138.5" 
88"1';11"1511" 
112"168"117" 
68"1511"1)8.5• 
88"1118"11~8· 
niREE tiETER flJBED 
0011-STAJIDARD oox • 1. 4 7E +02 4. 50E -02 no 

DillS .. 

tt Ill 
JI-ll 
120 CU n BIN 

NA Pu239,240 1001 

6ft Sphere 2. 50E+03 4. JOE -02 no no Pu242 too,; 

RII-WASTE ---------
otiE GAllotl 
FIVE GALLON Pu53 251 

Cask, 2' dia x 15'1ong_ . 2.50E+03 l.JgE-Ol no yes* U36 7s1 FissileJtaterial ~tass 

Cask, 2.5'd1a x 15' long. 3.50[+03 2. 34E-01 no yes** Pu52 100% Fissile Material ~1ass 
* - lead shot used as shielding. 

Pu53 361 
ttFP/~1AP 64% Total Activity 

Pu52 86% 
tiFP/t4AP 14% Total Activity 

**- Metallic Na likely. 
NA -Data not available. Possible lead shielding built into some waste items. 



TABLE 9 
SPECIAL CASE TRU WASTE 
(9) SOIL CONTAMINATED WI1H TRU NUCLIDES 

-------- ----
RAD LEVEL AT CONTACT (ACTIVIll) WEIGHT DIST. --------------- -------------

YOLUHE OF 
WASTE 
HETERS"3 -------

CH-WASTE 
--------1.140[+03 
RH-UASTE 

1\) 
\() 

HAxiHUH AVERAGE TOTAL TOTAL OF TOTAL OF 
RAD LEVEL RAD LEVEL Pu CURIES ALL ACTIVIll TRU-ALPHA 
mr/hr mr/hr (CURIES) CURIES ------------ --

NA NA tiA NA NA 

TOTAL AVERAGE AVERAGE FINES 
WEIGHT DEN SilT HEAT OOTPUT aJNTEHT 
Kss Kss/m"3 WATTS/H"3 (YES/NO) 

3.01')[+06 1.20E+03 NA Yes 

NON-RAD 
HAZARDOUS 
HATE RIAL 

NA 
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TABLE 10 
srF.CIAI. CIISE TRU \IIISTE 
(10) BURIED TRU WASTE 

IMIDER (F VOLUHE Of 
COIITAIHERS OONTAIHER 

W] 

RIID LEVEL AT aJIITACT (ACTIVITY) WEIGIIT DIST. 

------------------------------------------------------------------------AVE. PACK. VOLUfiE OF. VOLurtE OF IIAXIHIJU AVERAGE TOTAL 
Eff. OF IIASTE WAST£ aJfiT. RAD LEVEL RIID LEVEL Pu CURIES 
CONTAINERS tiETERS~] HETERS~l mrlhr 1nr/hr 

TOTAL OF TOTAL OF 
All ACTIVITY TRU-ALPHA 
(CURIES) CURIES 

1UTAL 
VEIGIIT 
K&s 

---------------------------------------------------------------------------------------------------------------------------------------------------------CII-\IASTE 

---------------------DRUfiS 

GAL-30 
GAL- '55 

IIOT aJtiTAIIIED 

OOXES 

71f.5"X'50.5"X]8.5" 
88"XSII"XSQ" 
112"X68"X77" 
68"X'5Q"X]8.5" 
88"XIt8"XQ8" 
nrREE I-IETER CUBED 
f«JH-STAtiDARD OOX• 

RUIS --
" Ul 
H-11 
120 CU FT BIN 

Rtl-lfll3lE -----------

w -

ONE Gllllotl 
FIVE GALLON 
nuRn GAL 
flm FIVE GAL 
CAN 12"X60" 
CYLlriD. 1' X 6• 
FIVE W8IC FT 
IJJIIG Rft-CAtllSTER 
SHORT NI-CANISTER 

NA NA NA 1. OOE +04 NA NA NA 4. SOE +03 NA 6. 35E+03 NA 

none 



TABLE 10 (cont.) 
w SPF:CJAL CASE TRU WASTE 
1\l C 10) DIIRJED TRU IIASTE ·--------·-----

AYERAG£ 
DEliS In 
ICt~s/as-) 

:11-IIASTE ____________ , __ WN ___ __ 

DRillS 

GAL-)0 
GAL-55 

IIJT mtiTAINED --------·-
IIJXES -----
7~.5"150.5111)8.5• 
88"X511"X511• 
112"X68"X71" 
68"X511"X)8.5" 
80"XII8"XII811 

niREE fiETER atDED 
NOif-STAfiDARD 0011 

· OlfiS 

II Ill 
It-It 
120 Ql n IIIH 

!f-WASTE ----- --· ·-
Off£ GAllotl 
fiVE GAUOfl 
nllRn GAL 
nrn fiVE GAL 
CAN IZ"X6011 

CYLIND. 1 'I 61 

FIVE atDIC FT 
LotiG NI-CAfiiSTEit 
SIIJitt NI-CANISTER 

NA 

AVERAGE FIIIES 
IIEAT OUTPUT mNTEIIT 
WATTSIW) (YESIIIOJ 

tiA Yes 

none 

11011-I:Ab XD ISOTOPIC 
IIAZARIOJS X'J«tMfAk CONTRIBUTION 
tiATERIAL X~~UWk 

Yes 
Am241 
ru239.240 

I 

561 
44% 



TABLE 11 
C II ) STOREil tiA!rrE 10 flE IIAIIAGED AS Ull LF.VEL 

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

NIHIDER OF' VOLIJIIE OF' 
COIITAIIIERS OONTAIIIER 

•n 
AVE. PACK, VOLU.IE OF 
EFF. OF WASTE 
COIITAUIERS IIETERS•] 

RAD LEVEL AT OOIITIICT (ACTIVlll) WEIGIIT DIST. 

------------------------------------------------------------------------VOLUIIE OF tiAXlltJH AVERAGE TOTAL TOTAL OF' TOTAL OF' lUTAI. 
IIASTE COtiT. RAD LEVI:l. RAD LEVEL Pu CURIES ALL ACTIVITY TRU-ALPIIII \IElGIIT 
METERS•] mr/hr 111r/hr (CURIES) CURIES K~ts ------------------- ------------------------------------------------

CII-IIASTE ----------
DRUitS 

GAL-30 
GAL-55 

tl>T mtiTAIIIED 

OOXES 

711.5"X50.5"X]8.5" 
80"X511"X511" 
112"X68"X77" 
68"X511"X]8.S" 
8A"XII8"XII8" 
niREE JETER CUDED 
NON-STANOIIRO BOX• 

ntHS 

n III 
ti-lt 
120 CU FT BIN 

All-WASTE 

w 
w 

OIIE GALLON 
FIVE GALLON 
ntlRTY GilL 
nm fiVE GAL 
CAll 1Z"ll60" 
CTLIND. 1 I Jl 6' 
FIVE OJBIC FT 
LONG III-CAiliSTER 
Sti>RT Ill-CANISTER 

650 

1 

2.082E-Ol 1.0 1.35[+02 1.35[+02 NA NA Nil NA NA 8.00[+04 

1. 75[+02 1.0 1.75[+02 1.75[+02 NA NA NA NA NA 2.50[+04 

none 



TABLE 11 (cont.) 
( 11 ) STORED WASTE 10 DE IIAIIAGED AS UAI LEVEL 

\..AJ --------------------------
~ 

AVERAGE 
DEJISITY 
tcr.s/11 .. ) 

AVERAGE FIIIES 
IIEAT OOTPUT COIITEIIT 
wAnstin ntstiiO) 

fiON-RAD 
IIAZAROOUS 
rtATERIAL 

SS PROPoSED 
liiiTERIIIL DISroSIIL 
DESIGNATION LOCAT!Otl .... ------- - ----- ---------

tri-WASTE 

--------,~~.-----~--DRUHS ---GAL-30 
GAL-55 

HOT (])liT 1\IIIED 

ooxr.s ---
711.5"X50.5"X)8.5" 
88"X511"X511" 
112"X68"X17" 
68"X'511"X38.'5" 
88"XII8"XII0" 

5.92£+02 NA no no Pu239,240-l00% Los Alamos LLW 
BOF1a1 Site 

ntnEE ltETER OJOEDl 4JE+02 NA yes no Pu239,240-100% Los Alamos LLN 
tiJII-STAfiDIIRD OOX' • B0r15 I Site 

AlliS 

It III 
11-11 
120 aJ FT BIN 

RII-\IASTE 

ONE GAllOII 
FIVE GALLON 
nunn GAL 
Flm FIVE GAL 
CAN 12"X60" 
CTLIIID. 1'll 6' 
FIVE OJOIC FT 
LOIIG 111-CAfHSTER 
SlkJRT 111-CANISTER 

none 



2.2 Discussion of CH Data Tables 

2.2.1 Stored Waste Expected to be Certifiable 

Without Processing 

The following CH-TRU waste were considered to be 

in this category of potentially certifiable without 

processing: 

All 30- and 55-gal. drums of combustible wastes 

(codes A-14, 15, 16, 17, 18, 19, 35, 40, 60) 

All 30- and 55-gal. drums of metal wastes 

(codes A-30, 31, 50, 51, 52) 

Slag and porcelain crucibles (code A-47) 

Glass (code A-95) 

Other noncombustibles in 30- and 55~gal. drums 

(codes A-41, 61) 

Chemical treatment sludge (code A-75) 

Cement paste (code A-76) 

Sources (code A-80) 

All high activity plutonium-238 and uranium-233 

waste in concrete casks 

Wastes previously processed through the SRF 

It should be noted that while all combustible 

wastes have been included, Los Alamos does intend to 

process - incinerate - up to about 65% of the com

bustible waste fraction. This treatment will result in 

substantial volume reduction and consequent overall 

cost savings. 
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The percentage of waste listed as "less than 100 

nCi/g" is only a rough estimate as there is no practi

cal means of otherwise determining this value solely 

from the currently available records. This statement 

applies also to the subsequent tables. 

The Los Alamos TRU wastes contain varying mixtures 

of essentially all weapons grade and heat source 

plutonium isotopes/mixtures. In all of the tables, the 

former mixtures are identified simply as plutonium-239, 

240, and the latter as plutonium-238, as no further de

tailed breakdown is practical. 

The ll listed boxes originated from early trial 

operations of the SRF. Several of these contain lead 

shielding that was an inseparable component of some 

glove boxes that were sectioned. 

2.2.2 Stored Waste Not Expected to be Certifiable 

Without Processing. 

The following CH-TRU wastes were considered to be 

in this category: 

Graphite (code A-10) - possible particulate 

Oil (codes A-20, 21) - possible free liquids 

Process wastes (codes A-25, 26, 27, 28, 29 56) 

possible particulate and free liquids 

All oversize, overweight wastes packaged in 

wooden crates and other:non-standard containers 



(codes A-19, 30, 31, 32, 33, 35, 36, 52, 55, 

61) - size, weight, packaging acceptability 

HEPA filters (code A-55) - possible particulate 

Chemical waste (code A-70) - possible particu

late and free liquids 

Vermiculite (code A-77) - possible particulate 

Soil (codes A-85, 90) - possible particulate 

Unknowns (code A-99) - unknown contents 

Corrugated metal pipes (code A-76) - size and 

weight 

For the cases of non-standard size boxes and 

drums, the table shows the total number of containers 

that make up the total volume of these packages. A 

listing of all 397 non-standard crates in storage is 

provided in Appendix c. Included in this listing of 

all crates are seven with waste that we believe cannot 

reasonably be size reduced (see 2.2.8). A currently 

unknown number of these crates contain lead-lined glove 

boxes which, when sectioned, will result in lead

containing TRU waste. 

Some specific data items for the non-standard 

drums and CMPs are not available at this time. These 

data items were not or could not be determined when the 

original waste was generated/packaged. 
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A total of 7 drums of Los Alamos stored waste are 

listed as containing "chemical waste". In most 

instances this waste is a solvent material absorbed on 

vermiculite. 

2.2.3 Newly Generated Waste Expected to be 

Certifiable Without Processing 

The large majority of Los Alamos TRU wastes gener

ated in 1986 and beyond will be certifiable, and by 

early FY 87, all such wastes are expected to be 

certified. Included in this listing are an estimated 

12 992 drums (2705 m3) of combustible wastes that will 

be incinerated. This waste is included in this table,· 

however, because the incineration is not a required 

processing for WIPP disposal. The incineration of this 

waste will be accomplished solely for reasons of cost 

effectiveness. Incineration will result in 

approximately 284 drums (59 m3) of waste actually going 

to WIPP. Estimates of radiation and contamination 

characteristics are based upon extrapolations of 1985 

waste data. A change in the Los Alamos TRU waste 

stream anticipated during 1986 will be the inclusion of 

drums of immobilized americium-241. Contamination 

levels of up to 1000 alpha curies per drum are 

expected, with the total americium-241 content per year 

estimated at 5 kg. 



2.2.4 Newly Generated Waste Not Expected to be 

Certifiable Without Processing 

Drums containing wastes not certifiable without 

processing are expected to continue to be generated 

only during 1986. These wastes will be primarily the 

process wastes, codes A-25 through A-29 (see 2.2.2). 

Non-standard boxes are the glove boxes and other 

bulky metallic wastes to be generated that will require 

size reduction treatment for ultimate disposal at WIPP. 

Hazardous material contained in a portion of this waste 

is lead shielding built into some glove boxes: this 

lead is inseparable from the TRU waste. 

2.2.5 Soft Waste That Will Become Available for 

Shipment 

Soft wastes to be shipped to the WIPP are only 

those combustible solids that are not able to be 

incinerated due to their higher levels of TRU 

contamination. All soft wastes are expected to be 

packaged in 210 L (55 gal.) drums. 

2.2.6 Hard Waste That Will Become Available for 

Shipment 

Hard wastes to be shipped to the WIPP include the 

following forms: 

Cemented solids 

Miscellaneous noncombustible solids, glass, etc 

Chemical treatment sludge 

Metals 
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Two waste streams - larger metal wastes originat

ing primarily from operations in the SRF, and the cut 

up sections of the CMPs - are the major streams to be 

packaged in boxes. Current planning is to utilize the 

"TRUPACT efficient" size box -1.73 x 1.37 x 0.98 m 

(5.67 x 4.50 x 3.21 ft), although it is recognized that 

as TRUPACT is modified, this box size also may change. 

All of the remaining hard waste streams will be 

packaged in 210 L (55-gal.) drums for WIPP disposal. 

Please note that in both this and the previous 

table, the breakdowns of numbers of packages by "Pu 

curie" and dose level are, at best, very rough approxi-

mations. 

Non-radioactive hazardous material, contained in a 

portion (currently unknown) of the boxed waste origin

ating from the SRF, is lead shielding built into some 

glove boxes. This lead is inseparable from the TRU 

waste. 

2.2.7 Special Case Wastes That Will Become 

Available for Shipment 

Based upon the definition of special case (SC) 

waste currently being applied at Los Alamos, no CH-TRU 

sc wastes are anticipated as being certified. wastes 
~ 

are sc because there is no identified, practical means 

of processing for WIPP acceptance. 



2.2.8 Stored and Newly Generated Waste to be Left 

On Site-Waste Deemed Not to be Certifiable Through 

the Year 2015 

Currently only a small volume - 116 m3 (4096 ft3) 

total - of the stored Los Alamos waste is identified as 

not being able to be processed satisfactory for WIPP 

acceptance. This waste includes seven oversized boxes 

containing large equipment items not able to be size 

reduced, and four 1.8 m (6 ft) diameter experimental 

spheres. 

2.2.9 Soil Contaminated With TRU Nuclides 

An estimate of the total volume of contaminated 

TRU soil is 1140 m3 (40 253 ft 3). No other data, 

however, is available for much of this material. The 

soil originates from being contaminated in association 

with previously buried TRU wastes, both CH and RH, and 

from some previous disposal of TRU liquids into the 

ground. The respective volume estimates are 1000 m3 

(35 310 ft 3) and 140m3 (4943 ft3). As both CH-and 

RH-TRU wastes have been buried, it is expected that 

some co-contaminated soil also is CH and RH. It is not 

possible, however, to estimate these fractions. 

2.2.10 Buried TRU Wastes 

Based upon the 100 nCi/q definition of TRU waste, 

it is estimated that 10 000 m3 (353 100 ft3) of this 
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waste has been buried at Los Alamos. Based upon our 

method of estimating this value, however, we consider 

this a maximum possible volume. This value includes 

both CH and RH-TRU wastes. 

Portions of this volume were uncontained, for 

example, cement paste solidified in augered shafts. 

Other wastes originating from liquid waste treatment -

sludge and cement - originally were packaged in drums. 

Solid wastes originating from TRU work and processing 

areas may have been uncontained, or contained in 

plastic bags andjor cardboard boxes, drums, or wooden 

boxes. Remote handled TRU wastes typically would have 

been packaged originally in small paint-type cans which 

may have been contained in a plastic overpack andjor 

plastic bag. 

2.2.11 Stored Waste to be Managed as Low-Level 

The original draft IWOP estimated 500 m3 (17 655 

ft 3) of Los Alamos stored CH-TRU waste through 1982 to 

be non-TRU based upon the new 100 nCi/g definition. 

Since then, no new waste in the 10 to 100 nCi/g range 

has been added to storage. During 1984, 190 m3 (6709 

ft 3) of stored waste below the 100 nCi/q level was 

retrieved and has been buried. Consequently, we 

currently estimate that only 310 m3 (10 946 ft 3) 

(approximately 4.4%) of the currently stored waste will 



eventually be found to be non-TRU based upon the new 

definition. This very low estimated fraction of non

TRU waste for Los Alamos originates almost entirely due 

to the TRU definition change. Los Alamos historically 

has had "state-of-the-art" assay instrumentation in 

operation that was capable of segregating TRU from non

TRU, even at the lower 10 nCi/g level. In Table 11, 

just as the total volume of non-TRU waste is an 

estimate, so are the estimates of the breakdown of this 

waste according to its packaging in drums and boxes. 

2.3 Discussion of RH Data Tables 

Tables 1 through 8 also contain some data specific to 

Los Alamos RH-TRU wastes. 

2.3.1 Stored Waste Expected to be Certifiable 

Without Processing 

Since about 1984, RH-TRU wastes at Los Alamos have 

been prepared, packaged, and stored in a manner that is 

fully compatible with certification and packaging in 

the WIPP RH-TRU canister. The basic waste container is 

described in Appendix B. Data on the "isotopic contri

bution" of this waste are presented according to (1) 

percent by weight of fissile material, and (2) percent 

by total activity. 
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2.3.2 Stored Waste Not Expected to be Certifiable 

Without Processing 

No RH waste is expected to require processing for 

certification beyond that accomplished by the generator 

in preparing the waste for disposal. 

2.3.3 Newly Generated Waste Expected to be 

Certifiable Without Processing 

Per current plans (see 4.3), future generations of 

RH-TRU waste originating from the close-out of RH-TRU 

operations at Los Alamos will be packaged directly into 

RH canisters. 

2.3.4 Newly Generated Waste Not Expected to be 

Certifiable Without Processing 

No RH waste is expected to require processing for 

certification beyond that accomplished by the generator 

in preparing the waste for disposal. 

2.3.5 Soft/Hard Waste That Will Become Available 

for Shipment 

While a portion of Los Alamos RH TRU waste is 

"soft" waste, it is not practical to segregate from 

"hard" wastes. All RH-waste to be sent to WIPP, 

therefore, is listed as "hard" waste in Table 6. At 

least some of these canisters will contain lead used 

for shielding. 



2.3.6 Special Case TRU Waste That Will Become 

Available for Shipment 

currently it is believed that 11 existing 

steel/concrete casks (see Appendix B) in storage that 

contain RH TRU waste can be certified by NDA-NDE means 

and overpacked in the long RH canister. However, 

because this supposition is somewhat speculative, these 

wastes are listed as being sc. These 11 canisters are 

included in the data of Table 6. All of these casks 

contain lead used for shielding. 

2.3.7 Stored and Newly Generated Waste to be Left 

On Site 

CUrrently in storage are a total of 13 

steel/concrete casks (see Appendix B) for which there 

appears to be no practical means to certify. These 

casks exceed the size of the RH canister. In each 

case, the actual RH waste is encased in concrete within 

the cask, thus making retrieval and repackaqing 

extremely difficult. Twelve of these casks contain 

lead used for shielding, and the other one likely con

tains some small quantity of metallic sodium, a 

pyrophoric material. currently, it is anticipated that 

all NG RH-TRU waste will be certified and disposed of 

at the WIPP; no NG waste will be left on site. 
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2.4 TRU Content of Waste 

2.4.1 Stored CH Waste Through 1985 CTables 1 

and 2) 

Contact-handled waste in storage at Los Alamos 

through 1985 contained a total of 413.6 kg of TRU 

materials, having the following isotopic distribution: 

plutonium-239, 240 

uranium-233 

plutonium-238 

p1utonium-242 

americium-241 

other 

. . 

. . 

: 

95.9% 

l. 0% 

1.8% 

0.3% 

0.9% 

0.1% 

Plutonium-239, 240 refers to all of the mixtures 

of these isotopes (Pu-51 through Pu-57), while 

plutonium-238 is heat source material (Pu-83). Other 

isotopes treated as TRU include radium-226, neptunium-

237, and curium-243, 244. 

Other contaminants in the waste include the 

following: 

mixed fission products • 2.62 Ci . 
uranium-235 . 9419 g . 
uranium-238 539495.3 g 

thorium-232 • 21000 g • 



2.4.2 Stored RH Waste Through 1985 (Tables 1 

and 2) 

Remote-handled waste in storage at Los Alamos 

through 1985 contained the following radionuclides as 

contaminants: 

plutonium-239 

uranium-235 

mixed fission products 

uranium-238 

2.4.3 Buried TRU Waste 

. . 1.73 kg 

4521 g 

3988 Ci 

5.3 g 

The buried TRU waste is estimated to contain a 

total of 13.5 kg of transuranics. The distribution of 

this material is as follows:. 

uranium-233 

plutonium-238 

plutonium-239, 240 

americium-241 

. . 

. . 

. • 

• . 

20% 

0.01% 

67% 

13% 

2.4.4 Soil Contaminated With TRU Nuclides 

For the estimated 1000 m3 of T.RU soil contaminated 

through the past burial of TRU wastes, it is not 

practical to approximate an associated quantity of TRU 

isotopes. The contamination associated with this soil, 

therefore, is included above in 2.4.3. The 140 m3 of 

TRU soil contaminated by the disposal of TRU liquids is 

estimated to contain 0.12 kg (8.~ total Ci) of TRU 
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as plutonium-239, 240. As both CH- and RH-TRU wastes 

have been.buried, it is expected that some co

contaminated soil also is CH and RH. It is not 

possible, however, to estimate these fractions. 



3.0 Methods and Facilities Required for Certification of Wastes 

3.1 General 

Most contact-handled {CH)-transuranic (TRU) wastes stored at 

Los Alamos National Laboratory {Los Alamos) are resting on above

and below-ground asphalt pads at Technical Area (TA)-54 and are 

covered with plywood sheets, heavy vinyl sheeting, and a minimum 

of 1m (3.3 ft) of earth overburden (Figure 3). 

Figure 4 identifies and shows the locations of the several 

primary Laboratory TAs where Inventory Work-Off Plan (!WOP) 

activities will occur. As indicated in the previous section, TRU 

wastes are packaged primarily in drums and Fiberglas-reinforced

polyester {FRP)-coated plywood crates. The wastes consist of 

equipment such as decommissioned glove boxes, room and glove box 

trash {both combustible and noncombustible), plutonium-processing 

line wastes {including precipitates, salts and cakes), sludges, 

cemented wastes, high efficiency particulate air (HEPA) filters, 

contaminated soils, building decommissioning debris, absorbed 

oils, graphite, and seven drums and one crate of unknown content. 

Examinations of packages around access and inspection pits have 

shown that packages are in generally good condition • 

.. Additionally, there are 158 o.s m (30 in.)-diameter 

corrugated metal pipes (CMPs), 6.1 m (20ft) long, filled with 

cemented TRU sludges and other cemented TRU liquids that are 

being stored in a pit at Area T at the TA-21 waste treatment 

plant. It is anticipated that these CMPs will be moved to TA-54 
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by the end of fiscal year (FY) 86 for temporary holding and 

storage. Drums of high-activity plutonium-238 and uranium-233 

waste are stored in concrete culverts at TA-54. Also at TA-54 

are 24 steel/concrete casks of varying dimensions containing 

remote handled (RH)-TRU wastes. Each cask is stored in an 

individual shaft. 

3.2 Retrieval 

Retrieval will proceed at a rate consistent with the 

certification, nondestructive analysis and examination, and 

processing facilities through-puts so that the quantity of 

retrieved, noncertified wastes can be minimized. Through mid

FY 88, the only storage section to be retrieved will be that 

portion of the first above-ground storage pad that encloses only 

FRP-coated plywood crates containing decommissioned equipment. 

This phase of the retrieval effort is in conjunction with the 

operations scheduled for the Size Reduction Facility (SRF). 

Retrieval work will require heavy earthmoving equipment 

(e.g., bulldozer, scraper) and a crane capable of about an 18.3 m 

(60 ft) reach to remove the overburden. A small rubber track 

front-end loader will also be required to assist in the final 

stages of this operation. Final excavation, the last 0.1 m (4 

in.), will require manual labor to ensure that no packages are 

breached. Waste then will be removed using the crane for larger 

crates and a forklift for smaller crates and drums. Retrieval of 

crates containing waste for processing in the SRF was initiated 

during FY 84. 



At the TA-21 storage site, the same equipment and approach 

will be used for retrieving the cement-filled CMPs. In FY 

86, the CMPs will be retrieved from TA-21 and moved to temporary 

storage/holding at TA-54. Similar CMPs containing low-level 

waste were retrieved and transported to TA-54 for burial during 

FY 84. This operation revealed no difficulties in removing the 

overburden and no contamination or breaks in containment were 

encountered. 

3.3 Nondestructive Analysis and Nondestructive Examination 

Retrieved waste containers will be sorted and staged 

according to the computer data-base records. Some containers, 

such as those containing decommissioned equipment, may be sent 

directly to the Size Reduction Facility (SRF) after a physical 

check to ensure container integrity. Any breached container, or 

those with questionable integrity, will be overpacked for safe 

onsite handling. 

Those retrieved containers for which certification is 

thought possible without further processing will be sent to the 

TRU Nondestructive Analysis - Nondestructive Examination (NDA

NDE) Facility beginning in FY 88 to verify the package contents 

by real-time x-ray radiography (RTR) and radioassay. Also, 

retrieved combustible wastes will go to the Treatment Development 

Facility (TDF) for incineration beginning this fiscal year. 

Combustible wastes identified in the NDA-NDE Facility will be 

sorted further in a glove box both to remove incompatible items 

53 



54 

and to repackage the waste in a container acceptable to the 

controlled air incinerator (CAI). 

As a result of nondestructive analysis and examination, 

further segregations will be made. Some containers may require 

package entry and more extensive waste component sorting for 

removal of undesireable items. This will be accomplished within 

the glove box lines in the TRU Waste Processing Facility 

beginning in FY 93. Containers of materials to be processed 

(soils, construction debris, filters, process line wastes, etc.) 

will be sent to the TRU Waste Processing Facility after which 

these and other directly certifiable wastes will be sent to 

certified retrievable storage or to the Transportation Facility. 

Overpacking for the Waste Isolation Pilot Project (WIPP) (6 drums 

in an overpack crate), where required, also can be accomplished 

either at the TRU Waste Preparation Facility or the TRU Waste 

Transportation Facility. 

3.4 Processing Methods for Contact-Handled CCH) Waste 

3.4.1 Decommissioned Equipment 

Equipment such as decommissioned plutonium process line 

glove boxes, process line equipment, machine tools, and 

ductwork will be processed and packaged at the SRF. Process 

controls, computer data base records, and assay will be the 

basis for certification. The Los Alamos mobile assay and 

examination system will be utilized to assist in certifying 

these wastes. several of the glove box units require 



sectioning so that processing in the SRF can be 

accomplished. While the exact technique and location for 

this task are not yet determined, it is assumed that 

completion is possible based upon past operating experience. 

3.4.2 Sludges 

3.4.2.1 Corrugated Metal Pipes (CMPsl. 

Cemented TRU solutions will be processed in a saw 

facility (CMP Saw 1 Processing Facility), where each 

6.1 m (20 ft) CMP will be cut into five approximately 

1.2 m (4 ft) lengths. Sections will be packaged into 

Department of Transportation (DOT) 7A, TRUPACT

efficient metal boxes. A box will accommodate two 

sections, each of which is cradled in blocks to prevent 

shifting during shipment. The cemented solutions were 

analyzed radiochemically when they were placed into the 

CMP; therefore, the computer data base will be used for 

certification. 

3.4.2.2 Drums of Dewatered Sludges 

Dewatered sludges are packaged in 5 mil plastic 

bags contained in 90 mil polyethylene-lined 210 L (55 

gal.) DOT 17C drums. The sludge consists of partially 

dewatered ferric hydroxide precipitate (30% to 40% 

solids). Approximately 9 kg (20 lbs) of dry Portland 

cement was added below and above the sludge to absorb 

any free water that might separate. Certification of 
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this waste will require verifying that free liquids are 

not present in the drums. 

3.4.3 Combustibles 

About 65% of the combustibles (room trash and other 

combustibles such as oils) are suitable for incineration at 

the TDF. The 65% originates from analyses of the TRU 

loading of stored and new wastes; only those wastes with a 

low TRU content can be incinerated due to inventory 

limitations at the TDF. Combustible wastes identified for 

incineration and containing tramp metals, cans, glassware or 

other noncombustible items will need to be sorted in a feed

preparation glove box line. All combustibles to be 

incinerated will require repackaging in the feed-preparation 

line to be compatible with the incinerator waste-charging 

operation. Three drums of graphite also will be transferred 

to the TDF and incinerated. The small volume of residual 

ash from in~inerator operations will be immobilized in 

cement at the new waste management facility being 

constructed in the Los Alamos Plutonium Facility (TA-55). 

Combustible wastes that cannot be incinerated due to 

their higher TRU loading (approximately 35% of total) will 

be certified directly, where possible, by NDA-NDE methods. 

3.4.4 Noncombustibles 

The noncombustible fraction of the glove box trash and 

other wastes will be segregated into two segments, those 



that may produce airborne particulates and the non

particulate-producing materials. 

3.4.4.1 Solids, Nonparticulate-Producing 

Nonparticulate-producing wastes, where possible, 

will be certified directly by means of NDA-NDE 

techniques. Nonparticulate solids segregated in 

operations of the TRU Waste Processing Facility or TDF 

will be packaged and certified (as newly generated 

wastes) in these facilities. 

3.4.4.2 Solids, Particulate Producing 

Those materials that potentially would create 

airborne particulates will be immobilized by cement or 

another agent depending on the physical requirements. 

The primary alternative under consideration is that 

these items most likely will simply be added to drums 

along with cemented residues. This treatment will be 

accomplished in the TRU Waste Processing Facility 

beginning in FY 93. 

3.4.4.2.1 Contaminated Soils. 

About 134.7 m3 (4755 ft3) have been generated 

from decommissioned facilities and decontamination 

projects. The primary alternative being 

considered is cement fixation. This soil-concrete 

mixture will be a monolithic solid waste form. 

The mixer will feed its contents into a drum 

affixed to a bag-out port. 
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3.4.4.2.2 HEPA Filters. 

There currently are approximately 166 m3 

(5914 ft3) of high efficiency particulate air 

(HEPA) filters, wrapped in plastic bags and sealed 

in boxes or drums. The wrapped filters can be 

introduced into a glove box in the processing 

facility where a proposed three stage shredder 

will shred the filter media and wood frames. This 

glove box will be connected with the mixer glove 

box so that the shredder media also can be 

immobilized. The shredder media and an 

immobilization agent such as Envirostone can be 

added simultaneously to a drum attached to the 

mixer glove box bag-out port. If feasible, the 

fixation media will be an existing waste stream in 

order to minimize total waste volumes. 

The overall HEPA filter volume will be 

reduced about 5:1 where the final volume includes 

the addition of the immobilization agent. 

3.4.5 Mixed-Stream Wastes 

The twenty-one drums of absorbed oil wastes will be 

x-rayed for free-oil inclusions. If free oil exists, it 

will be repacked with sorbent which will also fill any 

voids. The computer data base and assay will be used for 

certification. An alternative to be investigated will be 

dir~ct incineration of this waste. 



An additional seven drums of waste identified as 

having chemical characteristics will be certified/processed 

on a case-by-case basis. Incineration will be utilized 

where possible on this material. 

3.4.6 Process Wastes 

There are about 416 m3 (14 682 ft3 ) of process wastes 

from the Los Alamos Plutonium Facility (TA-55). They 

consist of evaporator bottoms, precipitates, sludges, filter 

cakes, leached solids, etc. Generally, the wastes are 

packed in small cans (similar to paint cans), which are, in 

turn, packed in drums. The materials are at the high end of 

nonrecoverable TRU wastes with up to 200 g plutonium-239 or 

up to approximately 20 g of americium-241 per drum. These 

will be the last wastes of the retrievable inventory to be 

processed. Cement fixation is the alternative being 

considered. 

Examination, sorting, and processing operations will be 

carried out in glove boxes in the TRU Waste Processing 

Facility. Gamma shielding for operating personnel will be 

required due primarily to americium-241. A can-by-can 

examination will be required with treatment dependent on 

factors such as pH, physical form, and chemical content. 

Final treatment will probably consist of solidification and 

immobilization with such agents as Portland cement (pH 

greater than 7) or Envirostone (pH.·3 to 7), with 
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neutralization required for very-low-pH wastes. A funding 

need in FY 88 has been identified to further research and 

develop the specific appropriate techniques for solidifying 

the variety of process wastes known to exist. 

3.4.7 Unknown Wastes 

Seven drums and one FRP-coated crate of wastes are 

listed in the computer data base as "unknown". These 

containers will be examined by RTR and radioassay in the 

NDA-NDE Facility. If possible, the contents will be 

identified and a category will be assigned for subsequent 

processing and certification. Container opening and waste 

segregation, if necessary, into certifiable or treatable 

categories would be carried out in the TRU Waste Processing 

Facility glove box line. 

3.4.8 Special case CSC) 

There are some small volumes of waste that cannot 

reasonably meet the criteria for certification. One option, 

the most realistic identified to date is greater confinement 

disposal (GCD) burial at the Los Alamos TA-54 Disposal Site. 

Wastes currently identified as CH-SC include massive 

.·metallic objects and machine tools that cannot be processed 

in the SRF. The currently identified volume of these wastes 

is 116m3 (4095 ft3). The exact magnitude of the problem 

and possible solutions for these wastes will be addressed 

following the work-off effort (FY ~-7) on a case-by-case 

basis. 



3.5 Remote-Handled Wastes 

The inventory through 1985 of RH-wastes consisted of 23 

steeljconcrete casks 0.6 m (2 ft) in diameter and up to 4.4 m 

(14 1/2 ft) long, one cask 0.8 m (32 in.) in diameter by 4 m 

(13 ft) long, and 5 pipes 0.3 m (9.5 in_.) in diameter by 2.5 m 

(100 in.) long. 

The single cask above contains the core of the Los Alamos 

Molten Plutonium Reactor Experiment. This unit is encased in 

concrete inside a 6 mm (1/4 in.) thick steel casing. This cask 

cannot reasonably be'opened, and consequently presents a SC 

waste. 

Twelve of the other casks also present SC waste handling 

problems. Each consists of small cans of waste sealed in a 13 mm 

(1/2 in.) wall, 0.2 m (9 in.) diameter steel pipe, surrounded by 

concrete within a 0.6 m (24 in.) diameter, 6 mm (1/4 in.) wall 

steel pipe. These casks are too long to be overpacked and fit 

into the RH waste transport cask. Options for disposal of these 

casks include the following: 

o burying the casks on-site permanently, 

o making special shipping arrangements for terminal 

storage at the WIPP, or 

o opening the casks and repacking the contents. 

The first option would require an environmental impact study 

before on-site burial could be considered. The second option 

depends on the final WIPP sc acceptance .. criteria, and the third 
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option would require the construction of a remote handling 

facility, which, for the few casks involved, would probably be 

economically infeasible. 

The remaininq eleven casks are of a size that, we believe, 

can b~ over-packed for shipment. Certification of these wastes 

is thought possible by means of NDA-NDE technoloqy currently 

being developed at Los Alamos. The proposed schedule for this 

effort is discussed in Sections 4.3 and 4.4. 

3.6. Facilities 

Containers of wastes removed from the TRU retrievable 

storage areas will move through a series of inspections and 

assays, sorting and treatment facilities necessary for 

certification, and finally, to the TRU Waste Transportation 

Facility. This is illustrated in a flow sheet form in Figures 5 

and 6. 

3.6.1 size-Reduction Facility CSRFl 

The SRF, also designated as TA-50, building Waste 

Management (WM)-69, was desiqned and constructed so that 

methods could be developed to reduce volume and repackage 

various types of metallic waste items contaminated with TRU 

··levels qreater than 100 nCi/q of material. The SRF is 

currently beinq modified to accept the higher inventories 

associated with the work-off of TRU wastes. 

The materials-handling equipment and plasma-arc cutting 

torch are parts of a production-oriented prototype process 
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being developed to reduce the volume of glove boxes, 

mechanical equipment, and other metallic objects primarily 

resulting from the decommissioning of the old Los Alamos 

Plutonium Facility at TA-21. 

In the SRF, the retrieved waste equipment is uncrated 

and introduced into the process enclosure. A bridge crane, 

a turntable, and an electromechanical manipulator position 

the waste to be cut by the plasma-arc cutting tool. The cut 

pieces then are moved to the bag-out port, and there 

packaged into a Department of Transportation (DOT) 7A 

approved TRUPACT-efficient box. 

3.6.2 Treatment Development Facility (TDFl 

The TDF, building WM-37, was designed and constructed 

for development of incineration methods to reduce volume, 

stabilize chemical composition and eliminate combustibility 

of defense TRU wastes. The CAI in the TDF successfully 

completed the TRU demonstration program and has been 

subsequently modified to process other wastes. These 

include beta-gamma radioactive waste, ion exchange resins, 

carcinogens, oils, and other hazardous chemical wastes in 

both solid and liquid form. It is proposed that the CAI be 

used to incinerate both NG and retrieved TRU combustible 

wastes. Approximately 65% of TRU combustible wastes can now 

be incinerated based upon current TRU inventory restrictions 

within this facility. NG wastes currently are scheduled for 
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incineration beginning in FY 86; retrieved wastes will be 

incinerated beginning in FY 88. This would require about 

two two-week operating campaigns per year beginning in FY 86 

with a third campaign added in FY 88. The existing CAI is 

currently undergoing modifications to facilitate production 

treatment of TRU waste. A new production-oriented 

incinerator system is being designed for more efficient 

processing of larger quantities of wastes and varying 

inventories associated with the work-off plans and other 

Laboratory needs. Funding for this unit is being provided 

from DOE production programs. 

3.6.3 TRU Waste Preparation Facility 

The TRU Waste Preparation Facility is an outgrowth of 

an initially proposed Retrieval Facility and a Decontamina

tion Facility. It is intended primarily to provide 

dedicated space for three functionally related operations as 

follows: 

o The removal of earth and bituminous corrosion 

protection coatings from 210 L (55 gal.) steel waste 

storage drums and, as required, soil from FRP-coated 

plywood storage crates. 

o The evaluation of the structural integrity of 

waste packages and the repair or overpacking of 

structurally deficient drums. , 



o The staging of waste packages for the next step in 

a series of waste handling procedures. 

This facility is intended only for the cleaning, 

examination, and staging of containers used in packaging TRU 

waste materials. The initial phase of retrieval operations 

on stored wastes at TA-54 began in FY 85 and will proceed 

through mid-FY 88. During this period, only that portion of 

the storage pad containing FRP-coated plywood crates of 

decommissioned equipment will be retrieved. The FRP-coated 

crates are unaffected by short-term exposure to adverse 

weather conditions; thus, no environmental protection is 

required for the relatively short period between the time 

the FRP-coated crates are retrieved at TA-54 and processed 

in the SRF. The crates will undergo a visual inspection and 

a check for any accumulated water in the Waste Preparation 

Facility before being shipped to the SRF. Beginning in mid

FY 88, retrieved drums will be taken to the Waste 

Preparation Facility where they will undergo cleaning, 

inspection, and staging. 

A modified tension-support structure 15.2 m (50 ft) 

wide by 33.5 m (110 ft) long will be erected adjacent to the 

masonry-constructed cleaning and inspection building. This 

tension-support structure is a polyester fabric stretched 

over 0 • 2 m ( 6 in. ) aluminum "I" beams. The structure will 

provide an environmental shelter for the employees and 
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exposed waste packages, and it will provide some confinement 

if a package is accidentally breached. 

As the drums are physically removed from the storage 

berms, they will be visually inspected to ensure their safe 

movement over the short distance to the TRU waste Prepara

tion Facility. Once at this facility, they undergo a more 

thorough visual and ultrasonic examination to ensure their 

safe handling within the facility or movement to the other 

TRU Waste Work-Off Facilities. 

The retrieved drums will then undergo a high-pressure 

steam cleaning operation whereby the protective coating will 

be removed. The wash water containing the protective 

coating material (a paraffin-like material) will be drained 

to a 18 925 L (5000 gal.) storage tank. Even though it is 

highly unlikely, this collection system is potentially 

contaminatable, and is designed and treated as such. 

After being cleaned, the drums will undergo an 

ultrasonic examination to verify their integrity prior to 

shipment to other TRU Waste Work-Off Facilities. This 

ultrasonic system will be similar to the system developed at 

the Idaho Nuclear Engineering Laboratory (INEL). 

The Waste Preparation Facility is scheduled to be con

structed and be operational by the first quarter of FY 87. 



3.6.4 TRU Waste Non-Destructive Analysis and Non

Destructive Examination Facility 

In the NDA-NDE Facility, the type and quantity of 

radioactive elements contaminating waste, and nature of the 

waste matrix will be determined. 

Metal drums, retrieved from storage and initially 

processed in the TRU Waste Preparation Facility at TA-54, 

will be brought to the NDA-NDE Facility by truck, off-loaded 

by jib crane or other safe handling means, and placed 

individually on carts for movement through the facility. 

The drums then will be subjected to non-destructive analysis 

and examination. Following this procedure, certified drums 

of waste will be moved to a staging area in the adjacent TRU 

Waste Transportation Facility for assembly into configu

rations for shipment to the WIPP. Drums requiring further 

processing will be routed to the additional operations. 

The NDE will be accomplished by means of 280 KeV 

maximum energy RTR unit equipped with special features 

including image enhancement, magnification, video cassette 

recorder (VCR) recording, and hard copy print capability. 

The NDA examination will be accomplished by means of a Los 

Alamos-developed drum assay system using both passive and 

active techniques. It is also anticipated to use both of 

these units for quality assurance control, spot checking 

selected drums of NG CH-TRU wastes· for verification of 

compliance to the WIPP-Waste Acceptance Criteria (WAC). 
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Only metal drums will be examined in this facility. 

Steel boxes containing TRU wastes packed at the SRF, or 

sectioned CMPs from the CMP Saw Facility, will undergo 

examination and be analyzed by a mobile assay system being 

developed by Los Alamos. 

3.6.5 TRU Waste CMP Saw I Processing Facility 

In essence these two facilities are one facility. The 

facility will initially be constructed as the CMP Saw 

Facility with the capability of sectioning the existing 158 

CMPs containing cemented process solutions, and packaging 

the sections into DOT 7A approved TRUPACT-efficient boxes. 

After the campaign on processing the CMPs has been completed 

(approximately one year), the facility will be decommis-

sioned and decontaminated. It will then be refitted as the 

TRU Waste Processing Facility with the capability of 

handling the retrieved drums of plutonium processing waste 

and placing them in a special glove box line for certifi

cation through sorting, shredding, fixation/immobilization, 

andjor repacking. Other wastes such as HEPA filters, soils, 

and others where identified as needing immobilization, also 

: will be processed in this facility. 

3.6.5.1 CMP Saw 

The CMP Saw Facility will section the existing 

CMPs containing cemented process sludges to meet the 

WIPP package weight and size restrictions. The 158 



CMPs are 0.8 m (30 in.) in diameter, 6.1 m (20 ft.) 

long, and weigh 4.5 to 6.8 (metric) tonnes (12,000 to 

15,000 pounds). To meet the WIPP-WAC, the CMPs must be 

saw cut to fit in approved steel boxes within the 

defined weight limits of 2.7 (metric) tonnes (6000 

pounds). It is anticipated at this time that the 

cutting is to be a wet operation, possibly involving an 

industrial reciprocating saw. 

This equipment will be housed in a ventilated and 

HEPA exhaust-filtered process enclosure. The building 

itself will be a semi-hardened structure. Materials 

will be loaded onto a trolley car by gantry crane, and 

the cut sections will be placed into an approved box at 

a bag-out port by the same gantry crane with remotely 

operated grappling hooks similar to log-handling 

equipment. 

Because the carbide or diamond-toothed saw blade 

must run with a cooling-water spray, the process area 

will be required to have curbing and a liquid waste 

collection system. Solids from the cutting operation 

will be collected in a sump in the liquid drain system 

where they can be removed, packaged, and immobilized in 

a cementation process. Liquid wastes will be processed 

in the central Laboratory liquid treatment plant at TA-

50, or may be immobilized in a cementing operation at 

the process facility. 
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It is planned if determined to be necessary at the 

time to utilize the Los Alamos developed mobile assay 

system to examine planned cutting points for metallic 

debris in the waste that could damage the cutting 

equipment. 

3.6.5.2 Processing 

Processing involves opening the containers and 

inspection, sorting, shredding, and cement fixing of 

TRU process wastes. This waste, contained in metal 

drums, generally contains the highest gram loadings of 

TRU elements. Drums will be retrieved and opened in a 

special glove box line; the waste will be sorted, and 

either bagged-out for incineration or direct certifi

cation, or shredded and subsequently fixed in a cement 

mix to maintain safe handling and meet WIPP-WAC 

requirements. 

This facility will contain a glove box line for 

opening waste containers and sorting the contents for 

routing to the various processes, an immobilization 

line, a line to pretreat process wastes, and a 

shredding line. 

The sorting line will be used for opening incoming 

waste drums, segregating combustible and noncombustible 

wastes, and examining the unknown wastes that are 

uncategorized by the nondest~ctive examination 

techniques. A small fork-lift truck with drum-handler 



attachments will be used for materials handling within 

the facility. 

The immobilization line will be designed to 

immobilize soils, construction debris, grindings and 

chips from the CMP-Saw Facility, shredder, and 

pretreated process wastes. Immobilization agents will 

be fed to the mixer by means of a materials. bin and an 

auger or vibrator transport system. 

The receiving area, three glove box lines, and a 

shipping area will require a building approximately 

363 m2 (3920 ft2) and will include personnel support 

areas and materials storage. The building will 

require ventilation control, HEPA-filtered exhaust, and 

industrial waste-water collection. 

3.6.6 TRU Waste Transportation Facility 

The TRU Waste Transportation Facility will 

accommodate opening, loading, closing, and inspection

testing capabilities for TRUPACTs. It is a standard 

design warehouse. To optimize TRUPACT loads, the 

warehouse will need to be big enough to store up to 

five TRUPACT volumes plus the drum six-pack assemblies, 

and to allow fork-lift truck maneuvering. No special 

ventilation except to discharge diesel truck smoke 

exhaust would be required, because only certified, 

sealed waste packages are to be in this facility. 
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The loading will be by gantry crane for on-truck 

loading of the TRUPACT. 

The transportation operations section of the NDA

NDE/Transportation Facility has approximately 301 m2 

(3240) ft2 with the exterior walls being also 

constructed of concrete masonry. The the NDA

NDE/Transportation Facility will be approximately 24.7 

m (81 ft) by 12.2 m (40 ft) in size. 

3.7 Detailed Operating Schedules and Throughputs 

The overall schedule of providing and operating the TRU 

Waste Work-Off Facilities at Los Alamos is shown in Figure 7. 

The flow sheets represented by Figures 5 and 6 also reflect the 

interaction between the various TRU Waste Work-Off Facilities and 

operations. 

A summary of the total throughputs of the numerous work-off 

facilities and/or operations is reflected on Table 12. 

3.8 Facilities and Equipment Required for Continued 

Retrievable Storage 

Of the four currently constructed above-ground storage pads, 

two are completely filled, one is about 25% full and the fourth, 

cur~ently used for certified waste, is essentially empty. Los 

Alamos has sufficient storage area currently available and no 

problems in the implementation of the IWOP are anticipated. 

We have physical access to the interior of each of the pads 

for inspection and monitoring purposes.: As of June, 1986, Los 



--4 
IJ1 

LEGEND STAGING CONSTRAINTS 

A. Conceptual Design Report 
B. Design Criteria Report 
C. Title I, Title II 
D. Title HI (construction) 
E. Check-out and Training 

OPERATIONIFY S4 

STAGING 
FY 88 

Preparation 

Size R~uctlon 

@®<o 
7c)(=o 

• .. c • c 
0 
u 
E 
i! 
'0 
'0 
c 

" • 
I 
: 
"N 
:.. 
ii 
c • 

:;) 

~ 
:1: 
0 

1 

i 
.!:' 

I 

i 
·il i • • Ill Ill 

FY 88 

• i 
:;) 

~ 
:1: 
0 

1 
> • ·;: .. e 

.J 
A. • 
9: • 
3: ~ 
0 f 
.. A. 
• c .. -• Cll • • Jill 

FY 90 

Incineration 

CMP Saw Mxt§ 
Process 

~ 
:1: 
0 
'0 • > • :; 
! .. 
'0 • .. 
0 .. • 
Cll 
.5 ... 
.. A. 
0 A. 
A. -
~ 3: 
.. 0 
~ .. 
c • a• .z ; 

FY 92 

Operation 

Operation 

Operation 

FY 94 

ffi!S?l 
\ 8 J.. C ..X:,X. Operation 

• .!::! .. .. • > 
0 
c 
0 

FY 98 

'0 • 
~ 
0 
CJ) 

.5 • • • 
l .. 

-1) 

-~ 
() 

• .. • • • :;) 
a: 
1-
:1: 
0 
"CC • ; 
;: .. • u c 
:II 

FY 981 

.. 
:1: 
a: 
'0 • > • i .. .. 
'0 • .. a: 0 .. A. . -
11):1: 

·& ~ 
A. • :c .. • • Ill 

• .. • 
.! ii! r ... 
0 :1: 
u u 

IFY 001 IFY 02 
FY 08 

~ 
NDA a NDE 

Transportation! ~ ; ; Opi'allon; ; ; ; ; tp•r•ttin ; ; ;) I I I I ~ 
OPERATION STAGING 
FACILITY STAGING 
STRATEGY 

FIGURE 7 

TRU WASTE INVENTORY 
WORK-OFF FACILITIES 

0-.©~ ~~~ ro:==~~~t 
Leb Job No.: 7&41-0 Dele: 8-UJ-H 
Holme• & Nerver, Albuquerque, NM 
HIM Job No.: 1144.10 H&M T•all. No: t31 



FROM TO 
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at TA-3, 50, 55 .. -

Uncertified Storage at T A-54 Preparation 6795 
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Alamos has made two such inspections and no significant container 

damage or deterioration has been detected. During the first 

quarter of FY 86, an investigation of subsidence in a small area 

of Pad No. 1 showed damage to at least four FRP-coated crates. 

Efforts are in progress to correct this situation. We will 

continue to inspect our retrievable storage sites in order to 

provide assurance that we are in complete compliance with all 

storage requirements. 

Based on all evidence to date, no significant additional 

anticipated activities, facilities, or equipment will be required 

to maintain retrievable storage at Los Alamos. 
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4.0 Work-Off Strategy and Schedule 

The overall strategy to be used at Los Alamos National 

Laboratory (Los Alamos) for the work-off of stored retrievable 

transuranic (TRU) wastes will be based on integrating available 

facilities and existing operations with those required for 

certification and transport of newly generated (NG)-TRU wastes to 

the Waste Isolation Pilot Plant (WIPP). 

Several years ago, in anticipation of the need of improved 

waste management practices, Los Alamos constructed or upgraded 

several facilities that treated or processed selective wastes by 

volume reduction where it was cost effective and/or was required. 

These facilities consisted of the Size Reduction Facility (SRF), 

the Controlled Air Incinerator (CAI) in the Treatment Development 

Facility (TDF), and the Radioactive Liquid Waste Treatment Plant. 

In the operation of proposed future facilities, as much 

retrievable TRU wastes as possible will be certified for shipment 

to the WIPP by Nondestructive Analysis-Nondestructive Examination 

(NDA-NDE) means. The size of the proposed facilities will be 

minimized, and their operating costs reduced, by phasing and 

sequencing operations and by the integration of NG-TRU waste 

operations with stored waste operations and facilities. 

4.1 Contact-Handled TRU wastes Strategy for Facilities and 

Equipment 

The strategy used at Los Alamos for the work-off of stored 

retrievable TRU waste is based on integrating available 



facilities and existing operations with those required for the 

certification and transport of NG-TRU waste to the WIPP. The 

operations described below will be required to retrieve, certify, 

and transport existing TRU waste from Los Alamos to the WIPP. 

These operations will also provide the means to handle NG-TRU 

waste. However, it will be the responsibility of the waste 

generators to prepare NG-TRU waste to meet the WIPP waste 

Acceptance Criteria (WAC). Only NG-TRU waste requiring special 

handling, such as size reduction or incineration, will be 

processed and certified by the Waste Management Group, Health 

Safety and Environment (HSE)-7. 

4.1.1 Size Reduction 

Large metallic waste items, particularly decommissioned 

glove boxes, will be sectioned to reduce the size and volume 

of the waste to be transported to the WIPP. Retrieved waste 

is uncrated and introduced into a process enclosure. A 

bridge crane, a turntable, and an electromechanical 

manipulator position the item for cutting by a plasma arc 

torch. The resulting sections are moved to the bag-out port 

and placed in a Department of Transportation (DOT) 7A-

.. approved TRUPACT-efficient box for shipment. 

4.1.2 Incineration 

Combustible wastes will be processed in a high 

temperature CAI to reduce volume, stabilize chemical 

composition, and eliminate combustibility of defense TRU 
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wastes. Retrieved waste containers are opened in a glove 

box line and the contents sorted. Combustibles are placed 

in the incinerator and non-combustibles are repackaged and 

certified by other means. Following incineration, the ash 

is packaged through a bag-out port and placed into DOT ?A

approved TRUPACT-efficient boxes for shipment. 

4.1.3 Preparation 

Retrieved packages of TRU waste will first be processed 

in the Waste Preparation Facility for (1) removal of earth 

and/or a bituminous corrosion protection coating from metal 

drums and Fiberglas Reinforced Polyester (FRP)-coated 

crates, (2) analysis of the structural integrity of the 

containers, (3) the overpacking of structurally deficient 

containers, and (4) the staging of containers for the next 

step in the work-off process. Metal drums and FRP-coated 

crates will be brought to the Preparation Facility following 

retrieval at Technical Area (TA)-54 to be steam cleaned to 

remove earth and, in the case of metal drums, a bituminous 

corrosion protection coating. Following this cleaning, the 

containers will be analyzed either visually or by ultrasonic 

equipment to assess their structural integrity. 

Structurally deficient containers will be overpacked to 

maintain handling and transportation safety. Finally, 

containers will be moved to a staging area to be readied for 

the next step in the work-off proc.ess. 



4.1.4 Non-Destructive Analysis and Non-Destructive 

Examination CNDA-NDE) 

This operation will define the physical composition of 

the TRU-contaminated waste inside the package and the 

specific identity and quantity of TRU contaminants, and will 

provide for the certification of waste requiring no further 

processing. Containers of certified NG-TRU wastes from all 

waste streams and waste generators will be selected at 

random to verify the certification processes. 

4.1.5 CMP-Saw 

Cement-filled corrugated metal pipes (CMPs) will be 

sectioned to meet the WIPP container weight and size 

restrictions. CMPs are 0.8 m (30 in.) in diameter, 6.1 m 

(20 ft) in length and weigh 4.5 to 6.8 (metric) tonnes 

(12,000 to 15,000 lbs.) To be certified, the CMPs must be 

saw-cut to 1.2 m (48 in.) lengths or otherwise sectioned to 

fit in to the DOT ?A-approved TRUPACT-efficient box within 

the WIPP defined weight limits. 

4.1.6 Processing 

In the Processing Facility, waste drums will be emptied 

and the contents sorted for additional processing andjor 

cement fixing of the TRU waste. Drums, many containing 

materials near the upper limit of nonrecoverable TRU wastes 

(200 g plutonium-239 or 20 g americium-241), will be opened 

in a glove box line, sorted, with the contents either 
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bagged-out for incineration or direct certification, or 

shredded and encased in a cement mix to maintain handling 

safety. 

4.1.7 Transportation 

The Transportation Facility will serve for the staging, 

arranging into six-pack configurations, and loading of 

certified waste containers, either 210 L (55 gal.) metal 

drums or steel boxes, into a TRUPACT. Inspection and 

testing of the sealed TRUPACT must also be accomplished 

prior to shipment to the WIPP. 

4.2 Contact-Handled Schedules 

Of the seven facilities outlined above, Los Alamos has 

two currently on line and five will be brought on line to 

fulfill the strategy outlined in this plan. 

On Line Operations Future Operations 

1. Size Reduction 3. Preparation 

2. Incineration 4. NDA-NDE 

5. CMP-Saw 

6. Processing 

7. Transportation 

The detailed work-off waste flow diagram is shown in 

Figure 8. This figure presents the proposed work-off 

schedule with material balances between operating segments 

on an annual basis. The dates of the various activities 

associated with these facilities correspond with those shown 



in Figure 7 of this report. All numerical values on figures 

and tables in this Inventory Work Off Plan (IWOP) are in 

units of cubic meters (m3). 

Various assumptions have been used in determining the 

scheduling and material balance figures; these are discussed 

in the following sections where detailed operations 

strategies are presented on a facility-specific basis. The 

total inventory of CH-TRU waste in storage as of the end of 

1985 was 6586 m3 (232 552 ft 3) at the TA-54 site and 442 m3 

(15 617 ft3) at the TA-21 site. The TA-21 site's TRU waste 

consists of the cemented sludge CMPs that will go to the 

CMP-Saw Facility when it becomes operational. These CMPs 

will be moved to TA-54 for temporary holding during Fiscal 

Year (FY) 86. 

4.2.1 Uncertified NG-TRU Wastes 

Newly generated waste that is not certified will 

continue to be placed into retrievable (uncertified) storage 

at the TA-54 site through FY 86. After FY 86, no signifi

cant volume of uncertified TRU waste is expected to be 

generated. 

The inventory of uncertified waste stored at TA-54 is 

also shown on Figure a. This waste volume increases through 

FY 86 due to additions from NG uncertified streams. The 

volume of stored uncertified waste at TA-54 starts to 

decrease beginning in FY 87 and continues to do so until the 
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end of the work-off period in FY 97, when all uncertified 

waste has been retrieved and processed. 

4.2.2 Preparation 

The TRU Waste Preparation Facility is designed to clean 

and verify the integrity of one 210 L (55 gal.) drum every 

20 minutes. Based on the availability of 250 8-hour working 

days per year, the facility could have a theoretical 

throughput of 6000 drums per year, or 1250 m3 (44 125 ft3). 

However, based on the operating experience of other waste 

facilities, 198 available working days is more realistic, 

resulting in a maximum throughput of approximately 4750 

drums, or 990m3 (34 947 ft3). This is 79% of the maximum 

theoretical capacity. A throughput of 720 m3 (25 416 ft 3 ) 

or about 73% of design capacity is required to meet the 

IWOP. 

This facility will be operated in a "batch" mode in 

that retrieval operations will be conducted approximately 

once per month, with the retrieved waste then processed 

through the facility. Other assumptions made are: (1) if 

FRP-coated crates are being processed, the volume being 

handled is roughly that of scheduled drums; and (2) the 198 

available working days includes 4 hours per week downtime 

for maintenance. 

4.2.3 Size Reduction 

Based on operating experience. ·to date, the maximum 

actual throughput of the TRU Waste SRF is approximately 



300 m3 (10 594 ft3) per year; the SRF has experienced a 

considerable amount of downtime due to modification and 

maintenance. However, only a throughput of 240 m3 (8475 

ft3) per year, 80% of maximum operating capacity is 

necessary to meet this IWOP. The waste volume reduction 

factor in the facility has averaged 4:1. The SRF will be 

operated in a "continuous" mode. 

The assumptions made are: (1) that modifications made 

to the operations, equipment, and processes will reduce 

downtime; and (2) that the 20% reserve capacity will be 

utilized to process NG-TRU wastes. 

4.2.4 Incineration 

The TDF which houses the research and development (R&D) 

CAI is an online facility. To meet this IWOP, the 

incinerator must be operated for approximately three 2-week 

periods per year, two for NG-TRU and one for retrieved 

waste. These are 24-hour continuous operating periods. An 

additional week is required for each startup and another 

week is required for each shutdown and cleanout. This 

amounts to 25% of the total operating capacity to process 

the required TRU waste. The waste volume reduction factor, 

input/output, is 50:1. 

It is assumed that with the 24-hour continuous 

operation of the TDF that there will be sufficient staff to 

maintain all other functions related to the operation of the 
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incinerator. During the year, the CAI also is planned to be 

used for operations involving other (non-TRU) waste streams, 

and for continuing R&D purposes. 

4.2.5 NDA-NDE 

The TRU Waste NDA-NDE Facility is designed to analyze 

the contents, by means of an active/passive drum assay 

system, and examine the contents, by means of a realtime x

ray radiography system, of one 210 L (55 gal.) drum every 20 

minutes. Where possible, direct certification of waste is 

intended through these and the previous examinations. 

Of the waste volume passing through NDA-NDE, 

approximately 10% is combustible waste that will be 

processed in the CAI at the TDF. Only about 4.4% of the 

waste overall is expected to be determined as non-TRU under 

the present guidelines and will be disposed of at the Los · 

Alamos low-level waste burial area. 

Any wastes identified as requiring additional 

processing for certification will be returned to uncertified 

waste storage. This operating mode continues until FY 93 

when the TRU Waste Processing Facility comes on-line. Once 

·· operational, these uncertified wastes will be routed from 

the NDA-NDE Facility to the waste Processing Facility for 

the additional processing required to meet the WIPP WAC. 

Based on the availability of 250 working days per year, 

this facility could have a theoretical throughput of 6000 



drums per year, or approximately 1250 m3 (44 125 ft3) of 

~aste. However, based on the operating experience of other 

waste facilities, 198 available working days is more 

realistic, resulting in an actual throughput of approxi

mately 4750 drums or 990 m3 (34 947 ft3) of waste. This is 

79% of maximum theoretical design capacity. A throughput of 

approximately 662m3 (23 370 ft 3), or about 67% of design 

throughput capacity, is required to meet this IWOP. The 

waste volume reduction factor in the NDA-NDE Facility is 

about 1.1:1, where the reduction in TRU waste volume results 

from identification of low-level waste for burial. 

Qualified personnel will be available not only to 

operate this rather sophisticated equipment, but also to 

interpret the resultant data required for certification. 

An additional function of NDA-NDE will be random 

verification of some NG-TRU received from Laboratory 

generators. 

4.2.6 CMP Saw 

The TRU waste CMP Saw Facility is being designed to cut 

to size and package four CMPs per week. This also allows 

·· for one day per week for cleanup and maintenance, and for a 

two week shutdown during the year, for a theoretical design 

throughput of 200 CMPs, or 560 m3 (19 776 ft3) of waste. 

The required throughput of 442 m3 (15 607 ft3) is 

approximately 80% of the design capacity. The waste volume 
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reduction factor for this facility is about 1:2, or a 

doubling of waste volume due to packaging in WIPP boxes. 

The CMP Saw Facility will be operated in a "continuous" mode 

during the campaign of processing and packaging of the CMPs. 

It is expected the work will be slow and the equipment will 

require a considerable amount of maintenance. 

4.2.7 Processing 

The TRU Waste Processing Facility has a theoretical 

design throughput of 300 m3 (10 594 ft3) per year, or 

approximately 1500 drums, based on 250 available working 

days. However, based on operating experience of other waste 

facilities, a year of 198 available working days is more 

realistic resulting in an actual throughput of approximately 

1200 drums, or approximately 250 m3 (8825 ft3) of waste. 

This is 79% of maximum theoretical design capacity. 

However, the actual throughput needed to meet this IWOP is 

only 155 m3 (5472 ft3) per year or 62% of design throughput 

capacity. The waste volume reduction factor for the 

Processing Facility is 1:1.15, or a slight increase in waste 

volume due to packaging requirements. The Processing 

· · Facility will be operated in a "batch" mode to maintain TRU 

inventory within limits established. 

It must be recognized that in order for the Processing 

Facility to come online on schedule, the CMP-Saw Facility 

must be constructed on schedule, the campaign to process the 



CMPs must meet milestones, and decommissioning and 

retrofitting of the CMP Saw Facility must be completed on 

schedule. 

4.2.8 Transportation 

For maximum efficiency in operations, the TRU Waste 

Transportation Facility is all but mandated to ship two 

TRUPACTs of NG-TRU and retrieved waste to the WIPP each week 

for a total of 100 loads, or approximately 864 m3 (30 511 

ft 3) of waste per year during the period of FY 92 through 

FY 02. All NG certified wastes will be shipped to the WIPP 

once it becomes operational in FY 89, with waste from the 

stored waste work-off being shipped beginning in FY 92. The 

volume of one TRUPACT is 24m3 (847 ft3). A 36% average 

loading efficiency is used in all calculations for a 

resultant usable volume of 8.64 m3 (305 ft3) per TRUPACT. 

This is based upon 50 shipments containing six 6-packs, and 

50 containing four 6-packs and two metal boxes per year. 

Proposed changes in DOT criteria could reduce the payload by 

an additional 17%. To meet the requirement for shipment of 

100 TRUPACTs per year, the facility will operate at 74% of 

maximum design capacity. The remainder of the available 

time includes 2 weeks scheduled downtime, and one day per 

week for cleanup, maintenance, weather, and truck/TRUPACT 

related problems. The Transportation Facility will operate 

in a "continuous" mode. The waste.-volume reduction factor 

is 1:1, or no change. 
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Two assumptions are made that are not under the control 

of Los Alamos: these are: (1) that sufficient trucks are 

available despite labor problems or weather: and (2) that 

sufficient TRUPACTs in good working condition are available. 

4.3 Remote-Handled TRU Waste 

4.3.1 Newly Generated Remote Handled TRU Wastes 

Remote Handled (RH)-TRU wastes constitute only a small 

fraction of the total Los Alamos newly generated TRU waste. 

The only facility currently producing RH-TRU waste is being 

shut down and cleaned out. RH-TRU waste output will cease 

after the existing inventory of experimental materials have 

been processed and the residues from decommissioning and 

decontamination have been removed. These wastes will be in 

a form that is acceptable at the WIPP, but the existing 

facility is not suitable for packaging the waste in the RH 

canister without signigicant equipment modifications that 

are not included in the decommissioning budget (DOE-Energy 

Programs funded). To the extent practical, these wastes 

would be packaged in containers that are compatible with the 

current RH canister. NG RH TRU wastes would not be 

generated after FY 90. 

4.3.2 Stored Remote-Handled TRO-Wastes 

Remote Handled (RH)-TRU wastes constitute only a small 

volume 29 m3 (1024 ft3) of the total Los Alamos currently 

stored TRU waste inventory. These:RH-TRO wastes are 



contained in a variety of package types, only a portion of 

which will currently fit in the RH canister for shipment to 

the WIPP. These wastes will need to be evaluated on a 

"package-by-package" basis to determine the possible means 

and practicality of certification. 

A portion of the currently stored RH TRU-waste being 

held at TA-54 is already sealed in concrete-metal casks. 

Even though a number of these casks, 11 of 24, are poten

tially compatible with the RH canister, they are perhaps 

easier to deal with as special case (SC) TRU-wastes (see 

section 4.4). The remaining portion of currently stored RH

TRU waste, about 1m3 (35 ft3), is in containers compatible 

with the RH canister. There are several options available 

to us in disposing of it as follows: 

o The wastes could be certified at Los Alamos using 

recently developed mobile NDE equipment. This would be 

undertaken or completed after FY 97. It is impossible 

to define facility and equipment needs at this time. 

New facilities likely would be required, and the cost 

would be extremely expensive for a very small volume of 

wastes. 

o The wastes could be shipped off-site to a 

centralized RH waste handling facility, for example Oak 

Ridge National Laboratory (ORNL), for certification, 

and there packaged in the RH canister. our RH-TRU 
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waste packages_ would be retrieved loaded into 

appropriate casks, and shipped. This would not likely 

occur until after FY 97, although there is a 

possibility that the wastes could be shipped before FY 

97 if required. 

4.3.3 Proposed Alternative 

A proposal has been made to the Department of Energy 

(DOE) Joint Integration Office (JIO) and Interim Waste 

Operations (IWO) to provide assistance to the operator of 

the existing hot cell facility, so that RH-TRU waste can be 

canisterized during the close-out operations. In essence, 

we would use the existing Los Alamos TRU Hot Cell Facility 

to certify and repackage all of the currently stored 

"readily certifiable" RH-TRU wastes in the RH canisters, 

package the NG RH-TRU decommissioning wastes appropriately 

in the RH canisters, and then subsequently work our way out 

of the hot cells by cleanup, decontamination, and 

decommissioning. All of this effort on the currently stored 

and NG /RH-TRU wastes would be completed by the end of FY 

90. Certified canisters of RH-TRU waste then would be soted 

until shipment to the WIPP is scheduled. 

If this effort is not supported, all the NG RH-TRU 

decontamination and decommissioning wastes will be placed in 

retrievable storage at TA-54. 



4.4 Special Case (SC) TRU wastes 

There are some very small volumes of waste, both CH and RH, 

that cannot reasonably meet the criteria for certification. One 

option, the most realistic identified to date, is greater 

confinement disposal (GCD) burial at the Los Alamos Disposal Site 

for terminal storage. Wastes currently identified as CH-SC TRU 

wastes include massive metallic objects and machine tools that 

cannot be processed in the SRF. The currently identified volume 

of sc RH-TRU waste is 17m3 (600 ft3); however, this volume will 

become 27 m3 (953 ft3) if the 11 canisters potentially able to be 

overpacked cannot be so processed. 

Not all of the Los Alamos sc wastes are currently in one 

location at Los Alamos; they are mixed throughout the stored TRU 

inventory. GCD burial would consolidate the waste into one 

specific location. As the normal work-off operations proceed, 

these wastes will be retrieved and examined to determine if there 

is indeed no practical means of preparing them for the WIPP. 

They then will be held in temporary storage mode and appropriate 

disposal will be accomplished on all the SC wastes at one time. 

No decision on their final disposal will be made until after 

FY 97. The currently identified disposal options include: (1) 

on-site burial (GCD): (2) an exemption from the WIPP: and (3) an 

additional processing capability. The exact magnitude and 

possible solutions for these wastes will be addressed following 

the work-off effort (FY 97) on a case-by-case basis. 
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Table 13 

Los Alamos Milestone Comparison with "Long Range Master Plan 
for Defense Transuranic Waste Management" 

Milestone 

1. Initiate certification of new 2/86 
RH waste 

2. Complete estimate of Los Alamos WIPP 8/86 
transportation needs 

3. Complete Los Alamos Stored CH waste 
Management (Inventory Work-Off) Plan 9/86 

4. Complete certification plans for 3/88 
stored waste 

5. Begin shippinq new CH waste directly 
to WIPP 10/88 

6. Begin shipping stored/retrieved CH 10/91 
waste to WIPP 

7. Begin shipping new RH waste directly 1/94 
to WIPP . 

8. Begin shipping precertified RH waste 1/94 
to WIPP 

9. Complete size reduction on oversize 9/97 
boxes of metal stored 

10. Complete retrieval and processing of 9/97 
storedjnot-precertified CH waste 

11. Begin retrieval of stored not-precerti- 8/99 
fied RH waste 

12. Complete retrieval and processing of 10/06 
storedjnot-precertified RH waste 

13. Complete shipping stored/retrieved 10/06 
RH waste to WIPP 

14. Complete shipping stored/retrieved: 10/13 
CH Waste to WIPP 

Los Alamos 

9/86 

8/86 

9/86 

3/88 

10/88 

10/91 

* 

1/94 

9/97 

9/97 

8/99 

10/06 

10/06 

10/02 

* Los Alamos will not generate new RH-TRU waste after FY 90 per 
current program guidance. 



4.5 Comparison with Planning Documents 

A comparison of Los Alamos milestones with those listed in 

the "Long Range Master Plan for Defense Transuranic Waste 

Management" is shown in Table 13. The only significant milestone 

difference is that, per current schedules, all stored/retrieved 

CH-TRU will be sent to the WIPP by October, FY 02. 

4.6 Potential Problems That Could Impact Schedules and 

Strategies. 

By far the most important factor that could affect Los 

Alamos Work-Off planned schedules and strategies is the 

availability of adequate funding. Many of the facilities and 

operations are being planned or constructed with what is now the 

minimum amount of funds. Any further reduction in funding would 

have serious consequences on the overall IWOP. 

Any "unforeseen surprises" could also have a serious effect 

on the overall IWOP. The facilities are all designed and being 

built to existing or known proposed changes in regulations and 

requirements. Changes in DOE requirements for on-site 

transportation of radioactive materials could significantly 

impact the costs and/or our ability to move waste to a required 

treatment facility. DOT final shipping requirements for wastes 

to the WIPP in the TRUPACT appear not to be totally resolved at 

this time, and could have a very serious impact. Shipment of 

waste to the WIPP assume the availability of the TRUPACT: 

schedule delays in shipping will occur .if TRUPACTs are not 

available in sufficient quantity. 
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In the area of certification, we are assuming several waste 

forms will be certified without further processing, as for 

example, the vacuum-filtered liquid waste treatment sludges [3500 

drums or approximately 735m3 (25 956 ft3)]. A major program 

impact certainly would occur if this or other significant volume 

waste streams could not be certified by NDA-NDE means alone. 



5.0 Resource Requirements 

5.1 Facilities Construction 

Modifications to two existing facilities, the Size Reduction 

Facility (SRF) and Treatment Development Facility (TDF), are 

being completed in Fiscal Year (FY) 86. Department of Energy 

(DOE) Interim Waste Operations (IWO) General Plant Projects (GPP) 

funding was provided in FY 84 for these projects. The final 

total project cost is approximately $500K, of which $400K was 

provided by IWO in FY 84, with the approximately $lOOK balance 

derived from an accumulation of past years uncommitted funding. 

The Transuranic (TRU) Waste Preparation Facility is an FY 85 

IWO GPP-funded project, scheduled for completion in late FY 86. 

The total Waste Management GPP funding provided is $300K. 

New facilities required for the Inventory Work-Off task for 

contact-handled (CH)-TRU wastes to be provided in FY 86 and 

beyond include the TRU Waste Preparation, Nondestructive Analysis 

-Nondestructive Examination (NDA-NDE), Corrugated Metal Pipe 

(CMP) Saw, Processing, and Transportation Facilities. 

Construction costs for these facilities are totaled in this 

Inventory Work-Off Plan (IWOP) rather than being prorated with 

other uses as the facilities are mandated by the retrieval 

effort. Examples of the joint use facilities are the Size 

Reduction Facility (SRF) and Treatment Development Facility (TDF) 

Controlled-Air Incinerator (CAI), which are currently being 

modified, and the TRU Waste Transportation Facility which is to 

99 



be constructed. This also accounts for the seemingly out-of

sequence construction schedules, because these facilities are 

required before the IWOP schedules are completed. 

The construction schedule, shown previously in Figure 7, 

should permit an orderly progression of construction using Waste 

Management (IWO) GPP funding. The construction costs for all of 

the work-off facilities are summarized in Table 14. These 

construction cost estimates have been provided by the Architects; 

Engineers (AE), Holmes and Narver, as a part of their overall 

planning design work completed during the period 1983-86. All 

costs are presented in FY 86 constant dollars for the years 

beyond FY 86. Contingency funding is included in all projected 

construction and equipment costs for these projects. 

Details associated with the construction cost estimate for 

each facility follow. 

5.1.1 Site Improvements 

Figure 9 shows the functional relationship of the NDA

NDE/Transportation, CMP saw/Processing, and support 

facilities required at the approved Technical Area (TA)-54 

location for these work-off-related operations. Under the 

FY 86 funded site improvements project, all of the site work 

required for the work-off facilities will be provided. 

Two new 10.7 m (35 ft) wide site entrances and 

driveways from Mesita Del Buey Road will be provided to 

allow for the pass-through of the semi-trailer and tractor 
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Funding Schedule - Facilities Construction 

Fiscal Year 

1984 1985 1986 1987* 1988* 1991* 

SRF $325K CONST 

TDF $175K CONST 

PREPARATION $300K CONST 

FACILITIES $525K CONST 
SITE PREP 

NDA-NDE/TRANS 

CMP .. SAW 

PROCESS 

$1075K CONST 
$1560K EQUIP 

$ 962K CONST 
$ 380K PROC/EQUIP 

*ALL COSTS IN FY 86 DOLLARS 

TABLE 14 

$ 430K CONST 
$1180K PROC/EQUIP 



which will carry the TRUPACT to the Transportation Facility. 

This is the maximum limiting vehicle size and load limit. 

Provision for a 18 925 L (5000 gal.) tanker trailer to move 

low activity aqueous wastes from the CMP saw/Processing 

Facility to the TA-50 Radioactive Liquid waste Treatment 

Plant will be made. The new site entrances will accommodate 

a drainage swale parallel to Mesa Del Buey Road. Parking is 

estimated on the basis of providing one space per employee 

with the number of employees estimated at twelve persons, 

with added spaces for government vehicles (four), and 

visitors (four). 

An engineered earth fill is required to make this area 

suitable for the future facilities and vehicular circu

lation. Borrow is calculated at approximately 23 405 m3 

(30 600 yd3) and will be obtained from TA-54. New retaining 

walls are required at the vehicle entrances to integrate 

this earth fill with existing contours and to provide a new 

drainage swale along the northeast side of Mesa Del Buey 

Road as noted above. Grading will provide surface run-off 

of storm water. 

·· New utility services required for the office, NDA-NDE/ 

Transportation, and CMP saw/Processing Facilities will be 

extended from existing services. Utilities provided will 

include the following: 



,04 

0 

0 

0 

Domestic Water 

Fire Protection Water 

Electricity 

0 

0 

0 

Telephone 

Communication 

Sanitary sewer 

Domestic and fire protection water will be obtained from the 

existing 15.2 em (6 in.) water line located southwest of the 

Animal Facility (TA-51-15). A new 3800 L (1000 gal.) septic 

tank and associated drain field will be installed to meet 

sanitary sewer requirements. Electrical service will be 

obtained from existing power pole 2221. Power lines will be 

extended overhead approximately 107 m (350 ft) east and 

southeast to a new transformer and switchgear station. 

Secondary service will be extended underground to the 

electrical rooms associated with each new facility. 

Communication services for the new buildings will also be 

obtained at pole 2221. Service will be supplied overhead 

along with the new power line. Again, at the time each 

facility is constructed, communications services will be 

extended underground from the new substation area to the 

appropriate telephone rooms. Natural gas service will not 

be provided to the new site; electrical power will be 

utilized for heating. 

A single story, approximately 149 m2 (1600 ft2) office 

facility will be provided at the site in FY 86. This 

facility will serve as the base of the TRU work-off program 

effort. 



The current total estimated FY 86 expenditure for the 

above work/facilities is $525K. 

5.1.2 NDA-NDE/Transportation 

The draft Design Criteria for the NDA-NDE/ Transport

ation Facilities, completed in May 1986 by the AE, Holmes 

and Narver, has these two facilities sharing the same 

building structure. Reasons for sharing the same building 

include the following: 

1. Both NDA-NDE and transportation operations 

have a low probability of contamination release and 

thus require basically the same levels of 

containment, ventilation control, and building 

services. 

2. The significant fraction of waste that can be 

certified directly through NDA-NDE can proceed in 

an efficient manner to Transportation. 

3. In a properly designed building, each of these 

operations can be performed independently of one 

another without one adversely impacting the other. 

The combined NDA-NDE/Transportation Facility is a 

warehouse-type structure of standard design. External 

facility walls are proposed to be constructed of concrete 

masonry. The floor plans and elevations and section, as 

proposed by the AE, are shown in Figures 10 and 11, 

respectively. Because only cleaned, surveyed, and sealed 
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containers will pass through these facilities, no special 

ventilation or filtration equipment will be required except 

for the standard mechanical HVAC. 

In the NDA-NDE Facility, the real-time x-ray 

radiography (RTR) and drum assay system may require some 

shielding from one another. This proposed facility will 

require approximately 301 m2 (3240 ft2) of ground floor 

area, including the loading dock area, with an approximate 

112 m2 (1200 ft2) mezzanine. 

The Transportation Facility will be 301 m2 (3240 ft2) 

in area, all of which will be a high bay (6.1 m (20 ft) 

clear floor to ceiling.) Two 4.3 m by 5.5 m (14 ft by 18 

ft) doors at each end will allow drive-through of the 

TRUPACT transport vehicle. The TRUPACT will be filled, 

sealed, and tested inside of the Transportation Facility. 

Warehouse space for approximately six T.RUPACT loads and for 

required dunnage will be provided. 

The Holmes and Narver estimate for construction of the 

combined NDA-NDE/Transportation Facility is approximately 

$1075K (FY 86 dollars). This estimate is based upon a total 

direct construction cost of approximately $140/ft2 , includ

ing markups of approximately 6% for project management, 6% 

engineering; and 20% contingency. 

5.1.3 CMP Saw 

The CMP operations require a laboratory process-area 

facility with controlled ventilation, high efficiency 



particulate air (HEPA)-filtered exhaust, and a contaminated 

waste-water collection system. A draft Engineering Study, 

prepared by Holmes and Narver, has been completed for this 

facility. 

For the CMP Saw Facility, a processing and waste 

handling area of approximately 240 m2 (2592 ft2) and an 

associated personnel support area of approximately 123 m2 

(1328 ft2), are to be provided (see Figures 12 and 13). Per 

current design plans, this facility will share a common wall 

with the Transportation Facility, but otherwise will be a 

totally independent building. Basic building construction 

again will be concrete masonry. 

The Holmes and Narver estimate for construction of the 

CMP saw Facility is approximately $962K (FY 86 dollars). 

This estimate is based upon a total direct construction cost 

of approximately $245/ft2 , including markups of 

approximately 6% for project management, 6% for Standard 

Engineering and Design, and 30% for contingency. 

5.1.4 Processing 

Following the campaign to cut all of the 158 TRU CMPs 

during FY 91, the CMP saw Facility will be decontaminated to 

provide the capability to process, primarily immobilize, a 

variety of TRU waste streams which are anticipated to 

contain particulates. The conversion of the CMP saw to the 

Processing Facility will be accomplished during FY 92 
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utilizing FY 91 allocated waste Management (IWO) GPP 

funding. The conversion project will involve only the 

processing and waste handling areas of the facility; the 

personnel support areas will remain unchanged. conversion 

to provide appropriate facility space for processing 

operations will involve decontamination and disposal of CMP 

cutting equipment followed by facility modifications of 

interior room areas, liquid waste collection system, and 

ventilation systems. Appropriate processing equipment 

subsequently will be installed. 

The Holmes and Narver estimate for construction 

modifications is approximately $430K (FY 86 dollars). A 25% 

contingency is included. 

5.2 Capital Equipment 

Capital equipment costs associated with each facility 

also are shown in Table 14. Unlike the construction funding 

requirements shown, however, we plan to obtain the capital 

equipment funding according to a more levelized schedule. 

The acquisition of the various items of capital equipment 

for the several facilities, therefore, is not specific to 

the year a particular facility is being built or even 

f~nded. There is a considerable time overlap on the 

purchase of much of the equipment as some may be essentially 

off-the-shelf items while other items may require lead-times 

of as long as two years for design~ construction, checkout, 



and/or training. The drum assay system and the CMP saw are 

typical examples of long lead-time items. 

5.2.1 NDA-NDE 

The primary equipment items are the active-passive 

nuclear materials assay system and a RTR system. The total 

capital equipment funding requirement identified for NDA-NDE 

is $1275K. Note that included in this cost is the waste drum 

integrity verification system that actually will be operated 

in the Waste Preparation Facility. 

Arrangements currently are being completed with the Los 

Alamos Advanced Nuclear Technology (Q-2) Group for 

fabrication of a state-of-the-art active-passive drum assay 

system. Total estimated cost of this system, including 

design, fabrication, testing, calibration, and training is 

approximately $600K, of which approximately $417K is being 

allocated in FY 86. System delivery is scheduled for 

September 1987, with actual operation scheduled to begin in 

the fourth quarter of FY 88. 

The second major equipment item is the RTR system. 

This system, again designed for 210 L (55 gal.) drums, will 

be purchased during FY 87 with operation again scheduled to 

begin during the fourth quarter of FY 88. The estimated 

cost of a 280 KeV system is $350K. 

The third major item will be the waste drum integrity 

system. current plans are to fabricate a system similar in 



operation to that developed for use in Stored Waste 

Experimental Pilot Plant (SWEPP) at Idaho National 

Engineering Laboratory (INEL), although some effort to 

. "simplify" operations are intended. The current estimated 

cost is $250K. 

The balance of the capital equipment funding identified 

for the NDA-NDE operations include such smaller items as a 

forklift, jib crane, and related waste handling and 

personnel safety equipment items. The DOE-required bar 

coding equipment also is included. All equipment 

acquisition is scheduled to be complete by early FY 88 so 

that operations can begin in the fourth quarter of FY 88. 

5.2.2 Transportation 

A total capital equipment funding need of $285K is 

identified • A major item identified is a large capacity -

9090 kg (10 ton) - gantry crane. The current estimated cost 

of this item is $80K. A second major item is a portable 

truck scale. This unit, estimated to cost $85K, is required 

to assure maximum TRUPACT loading efficiency. Other items 

will include a forklift, other waste package handling items, 

equipment associated with TRUPACT loading and preparation 

requirements, and items associated with personnel and 

transportation safety. 

5.2.3 CMP Saw 

By far the major equipment item to be required will be 

the actual CMP cutting device. While the specific cutting 



equipment has not yet been identified, a cost estimate of 

$250K assumes this to be a diamond reciprocating or band 

saw. Other items including a gantry crane, associated waste 

handling items, and personnel safety equipment result in a 

total estimate of $3SOK for this facility. 

5.2.4 Processing 

Drums containing a variety of TRU waste forms suspected 

of requiring immobilization will be brought to the 

Processing Facility where each drum will be introduced into 

a glove box containment system. Here, the drums will be 

opened and the contents sorted with certifiable items simply 

being repackaged. Nonacceptable items, anticipated 

primarily to be small inner packages containing such wastes 

as filter cakes, leached residues, evaporator salt bottoms, 

etc., will be shredded and subsequently mixed with cement 

for immobilizing the waste form. The cemented product will 

be packaged in drums. 

The primary equipment items identified for this 

operation include the sorting and processing glove boxes, 

the small shredder, the cement-waste mixing/immobilization 

system, and associated waste handling equipment items. 

Again, detailed cost estimates for these items are not 

available at this time. The total estimated equipment cost 

for the facility is $ll80K (FY 86 dollars). 



5.3 Facility Operations 

Operations and processing required for the Inventory Work

Off task include activities at the SRF, TDF, TRU Waste 

Preparation Facility, the NDA-NDE Facility, CMP Saw Facility, TRU 

Waste Processing Facility, and TRU Waste Transportation Facility. 

Other activities ancillary to operations of these facilities 

include removal of the drums and Fiberglas-Reinforced polyester 

(FRP)-coated crates from the storage berms, Research & Develop-

ment (R&D), on and off-site transportation, and construction 

project/operations management and coordination. These projected 

operating costs through FY 97 are shown in Table 15. 

Staffing required to meet the needs of the work-off program 

are outlined as follows: 

Operation 

Size Reduction 

Incineration 

Retrieval/Preparation 

NDA-NDE 

CMP saw/Processing 

Personnel Requirements 

0.5 staff 

3 operating technicians 

1 Health Physics technician 

0.5 staff (equivalent) 

1 technician (equivalent) 

2 operating technicians 

0.5 staff 

2.5 operating technicians 

0.5 Health Physics technician 

1 staff 

3 operating technicians 

1 Health Physics technician 



OPERATING COSTS 
CH-TRU Waste 

All costs beyond FY 86 in FY 86 dollars 

($K) 
FISCAL YEAR 

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

Retrieval/ 
freg _ _10 10 14 60 l6_Q_ 160 -~60 l60 160 160 160 160 160 
NDA-NDE 
FaciJ. 200 260 260 260 260 260 260 260 260 260 
Trans 
Facil ... _ -------------- ... 252 252 252 252 252 252 
CMP 
Facil 100 375 100 
Proces 
[acj,1 160 275 375 375 375 375 375 
Inc in-
era tor 70 140 140 140 140 140 140 140 140 140 
SRF 

250 265 300 300 300 300 300 300 300 300 300 300 300 300 
on-
site 
~rans 5 5 40 10 10 15 15 25 20 20 20 20 ~0 20 
Proj 
Mgmt 120 125 300 265 132 132 132 132 132 132 132 132 132 132 

TOTALS 375 405 650 589 932 1007 1107 1392 1639 1639 1639 1639 1639 1639 

TABLE 15 

-4 

-4 

~ 
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Transportation 

Construction/Operations 

Management 

5.3.1 Size Reduction 

1 Health Physics technician 

0.5 staff 

2.5 operating technicians 

0.5 Health Physics technician 

1 staff 

1 secretary/data analyst 

The current staff at the SRF is one staff member and 

two technicians. In late FY 86, when operations are 

restarted, the staffing will be changed to 0.5 staff and 

three technicians. The SRF will be processing, on the 

average, 80% work-off inventory wastes and 20% newly 

generated wastes. Operation costs attributable to inventory 

work-off will be $340K per year (FY 86 dollars). 

5.3.2 Incineration 

Los Alamos proposes that the research CAI in the TDF 

operate in a production mode to incinerate combustibles from 

the Inventory Work-Off Program beginning in FY 88. A once

a-year, approximate two-week operating campaign mode is 

proposed beginning in FY 88. An additional two weeks 

(minimum) is to be allowed for preparation, ash-removal and 

postrun cleanup and maintenance. This campaign mode will 

require round-the-clock and weekend operation, so attendant 

overtime pay will be needed for the technicians assigned to 

the run. 



5.3.3 Preparation 

Exhumation operations of FRP-coated crates at TA-54 

began in FY 85. Initial retrieval operations of the 

cemented sludge CMPs at the TA-21 storage site, with 

transport to TA-54 and temporary re-storage, are expected to 

begin and be completed in FY 86. 

Through mid-FY 88, the only exhumation will be of FRP

coated crates containing decommissioned equipment. This 

phase of the exhumation effort is in conjunction with the 

operations scheduled for the SRF. 

This work will be periodic and will require rigger

equipment crew and laborers supplied by the support 

contractor company, along with a Waste Operations Section 

technician as task supervisor. 

5.3.4 NDA-NDE 

The NDA-NDE will begin operations in the fourth quarter 

of FY 88 with a personnel requirement of 0.5 staff member 

and 2.5 technicians. Initial operations will involve 

certification of wastes as well as screening of combustibles 

intended for incineration. 

Operating personnel for NDA-NDE will be hired in early 

FY 88 to allow time for training and verification of 

successful operations. 

5.3.5 CMP Saw 

The CMP Saw Facility will commence actual operations in 

FY 91, and will operate for approximately one year, although 
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operations could extend into the first quarter of FY 92. 

These personnel will be hired during FY 90 to allow time for 

training and trial cold operations. Operations personnel 

will include 0.5 staff, 3 operating technicians, and a full

time health physics technician for support. 

5.3.6 Processing 

The TRU Waste Processing Facility is due to come on 

line in FY 93. However, an FY 88 R&D effort is required to 

determine the acceptable processing method or methods for 

the wastes that originated in the Plutonium Facility process 

lines. The resultant processes will be incorporated in the 

design and construction of this facility. 

Operational requirements, beginning in FY 93, include 

0.5 staff member, three operating technicians, and one 

health physics technician. These will be the same operating 

personnel as those operating the CMP Saw Facility (above). 

These personnel will be actively involved in the installa

tion and testing of processing equipment during the FY 92 

transformation to the Processing Facility. 

5.3.7 TRU-Waste Transportation Facility 

Shipments of newly generated (NG) wastes to the WIPP 

are scheduled to begin in FY 89. For these operations it is 

assumed that the TRU-Waste Transportation Facility personnel 

requirements will be funded by programs generating the 

waste. This operation will continue until FY 92 when work-



off and precertified wastes begin to be shipped. At that 

time, personnel requirements for handling the 100 TRUPACTs 

per year will be 0.5 staff and 2.5 technicians. The 

operating cost estimated in Table 15 represents the 

approximate portion of the total Transportation Facility 

cost associated with stored wastes; programs providing NG 

wastes (it is assumed) will continue to fund the handling 

and shipment of their wastes. Per current estimates, 60% of 

the waste shipped in FY 92 and beyond will be work-off and 

stored, precertified wastes while 40% will be NG wastes. 

Included in this estimate is $120K for actual shipping 

costs. 

Operations of the Transportation Facility will continue 

beyond FY 97 to be funded in part by the work-off project. 

This funding will continue through FY 02 when all of the 

stored wastes have been shipped. At that time only NG 

wastes will continue to be shipped with funding for the 

operations provided by the generator programs. Based upon 

continuation of shipping 100 TRUPACTs per year until all 

stored wastes have been shipped, the cost to the work-off 

program will continue at $252K per year (FY 86 dollars) for 

the period FY 98 through FY 02. 

5.3.8 Construction/Operations Management 

The waste Management Group has taken advantage of the 

services of one of the large captive architectural 



engineering firms available to Los Alamos. Holmes and 

Narver, Inc. was contracted to study in detail our proposed 

waste work-off operations and make appropriate 

recommendations, and to develop the necessary Engineering 

Studies andjor Design criteria. The Laboratory's 

Engineering Division will develop the Title I and II 

documents and/or drawings. The related AE and Engineering 

Division costs have been included in the FY 84 through FY 87 

cost figures and tables in this IWOP. 

As the Laboratory moves into Title III in mid-FY 86 on 

the first of the work-off facilities, the TRU Waste 

Preparation Facility, it will require the full time services 

of one staff member with the support of one full time 

secretary/data analyst for construction and operations 

management. The services will be required throughout the 

work-off period. These individuals initially will be 

responsible for overseeing the construction of the several 

work-off facilities and the procurement of all the 

equipment, both capital and expense, tools, and supplies 

necessary to bring the work-off facilities on line. 

Subsequently, they will be involved in an operations 

management capacity. 

5.4 Cost Summary for CH-TRU Work Off 

Resource requirements identified in this plan total $3800K 

capital construction, $3120K capital equipment and $16 291K 



operating (through FY 97). Handling and shipping costs during 

the period FY 98 through FY 02 will add an estimated $1260K (FY 

86 dollars) to this operating cost for stored waste work-off, 

resulting in an overall total operating cost for work-off of 

$24 471K (all values in year-of-expenditure or FY 86 dollars as 

appropriate.) Table 16 provides an overall summary of the 

anticipated cost associated with CH-TRU work-off at Los Alamos. 

5.5 Remote-Handled TRU Wastes 

As discussed in some detail in Section 4.5 of this IWOP, 

there are several options available to Los Alamos for preparation 

and certification of our remote handled (RH)-TRU wastes for the 

WIPP. Our particular strategy is, therefore, currently 

undefined. However, our preferred option at this time is to 

proceed with certification and work-off operations in association 

with the currently planned decontamination of the TRU hot cells 

begining in FY 87. 

To accomplish this task, funding proposals have been 

prepared and submitted to Defense TRU Waste Programs and IWO. 

These requests totaled $765K, originally identified for the two 

years, FY 87 and 88. The currently proposed extension of this 

effort through FY 90 is not expected to significantly increase 

this estimated cost. This cost is broken down by FY as follows: 

FY 87 FY 88-90 

$1SOK Operations 

$165K Equipment 

$300K Operations 

$150K Equipment 
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According to this plan, beginning in FY 87 the prototype 

welder would be procured and required design modifications 

initiated to utilize this system with the approved 3 m (10 ft) RH 

canister. The welder would also be used for operations within 

the shielded corridor of the Los Alamos TRU hot cell facility. 

Approximately 15 RH-TRU waste canisters would initially be 

obtained from an approved vendor. Upon receipt, a minimum of one 

of these canisters would be expended for system demonstration 

purposes. Demonstration is anticipated to include all possible 

aspects of canister filling, sealing, testing, and on-site 

handling. 

Concurrent with the above tasks, procedures and 

certification documentation would be modified or prepared, as 

required, for full certification of'the completed RH-TRU 

canisters. A certification plan and attachment addressing 

certification of routinely generated RH-TRU waste forms is being 

completed, approved and implemented during FY 86. New approved 

documentation specifically would be required for the RH canister 

sealing and handling. 

Following successful completion of these above tasks, work 

should proceed with the actual loading of canisters with 

certified RH-TRU wastes being generated in the TRU hot cell 

decontamination project. We would plan to have RH-TRU waste 

generated from facility decontamination stored in the hot cells 

awaiting packaging in the canister. The first canisters would be 



sealed, tested, and transported to the TA-54, Area G, radioactive 

waste management site for interim storage while awaiting the 

availability of the defense high level waste cask for shipment to 

the WIPP. 

Capital equipment funding in FY 87 would be utilized 

specifically for effecting the required modifications to the 

canister welding system, and for acquisition of the canisters. 

Through FY 90, RH-TRU wastes generated through the on-going 

decontamination of TRU hot cells would continue to be certified 

and packaged for WIPP in RH canisters. Additional canisters 

would be obtained as determined by projected waste volumes. 

In addition, retrieval would begin of readily certifiable 

RH-TRU wastes that have been accumulated in interim storage. 

These wastes currently are stored in small, approximately 8 L 

(2 gal.) size welded containers that, in turn, are stored in a 

removable manner inside of sections of pipe. Both the small 

waste packages and filled pipe sections are fully compatible with 

packaging in the RH canister. These wastes would be brought to 

the hot cell facility, certified by NDA-NDE means, and prepared 

in the WIPP canister. A requirement for completinq this work 

will be the availability on loan of the portable NDA-NDE system 

currently being developed. 

By the end of FY 90, all readily certifiable RH-TRU waste 

would be certified and prepared for shipment to WIPP. No further 

RH-TRU waste is anticipated to be qenerated. Some older RH-TRU 
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wastes that were sealed in larger steel/concrete casks at a 

future time will be handled as "special case" wastes; there 

currently appears to be no available, practical means of 

certifying these wastes. Capital equipment funding beyond FY 87 

would be primarily for acquisitions of additional RH-TRU can

isters. If the certification of the Los Alamos RH-TRU wastes is 

delayed until after FY 97, it is estimated the total cost will 

increase substantially for later retrieval, certification, and 

packaging. This increase is due mostly to the loss of adequate 

facilities in which to handle and package the RH-TRU wastes, thus 

requiring the construction of temporary, limited-use facilities. 

The certification and shipping could not be completed until FY 

07. 

5.6 Special Case TRU Wastes 

As mentioned earlier in this IWOP, the volumes of special 

case (SC)-TRU wastes are small, and these wastes cannot 

reasonably meet the criteria for certification. Only one option 

is realistic for adequate and safe disposal of Los Alamos SC-TRU 

wastes, and that is greater confinement disposal (GCD) burial at 

the Los Alamos TA-54 Disposal site. 

: As these volumes are small, and by the nature of many of the 

items, the entire inventory of SC-TRU waste can be evaluated, 

approved, and consolidated in a (GCD) deep pit disposal site for 

an estimated $300K (FY 86 dollars). This effort likely could be 

completed in FY 98. 
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Total of Projected Costs associated with CH-TRU Waste Work-Off. 

(All Values $K) 

Cost/FY FY 84 FY 85 FY 86 FY 87 FY 88 FY 89 FY 90 FY 91 FY 92 FY 93-97 FY 98-02 
FY 86$ YOE$ FY 86$ YOE$ FY 86$ YOE$ FY 86 YOE$ FY 86 YOE$ FY 86 YOE$ FY 86 YOE$ FY 86 YOE$ 

----------------------------------------------------------------------------------------------------------------------------------------Operatinq 380 412 482 456 480 932 1030 1007 1165 1107 1345 1392 1775 1639 2195 1639 2310 252 
to 

2800 

455 
to 

553 

----------------------------------------------------------------------------------------------------------------------------------------Capital 
Equipment 500 500 525 600 660 420 490 420 510 420 535 260 350 
~;;--------;~~----;~~----;;~2----;;;i---;;~i--i~;;i ___ ii~~i----::----::----::-----::----::----::---;;~----;;;---------------------------

1\J 
·.;) 

lf2tn: 

1. Year of expenditure dollars (YOE$) calculated based upon an approximate 5' per year inflation. 

2. Values ahown are fundinq actually received or requested in these FYs, with the total for the 
three years providinq for completion of the overall facilities. 

TABLE 16 
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6.0 Public Documentation Requirements 

The overall Los Alamos National Laboratory (Los Alamos) 

work-off effort requires modifications to two existing facilities 

and construction of five new facilities, as described in previous 

sections. These projects and the planned work-off activities 

have required the preparation of a single Action Description 

Memorandum (ADM). The DOE routinely requires an ADM for a 

proposed project. The operations planned for work-off in these 

facilities are not considered new or unique to Los Alamos, and 

consequently, should fall under the "umbrella" of the existing 

Los Alamos National Laboratory Final Environmental Impact 

Statement (EIS). The Department of Energy (DOE) is requiring all 

facilities which will transport transuranic (TRU) waste to the 

Waste Isolation Pilot Project (WIPP) to prepare an Environmental 

Assessment (EA). The EA is currently in preparation. 

6.1 Action Description Memorandum 

Preparation of the ADM was completed and the document 

approved by the Laboratory on September 17, 1985. The DOE is 

currently reviewing the ADM. The proposed action is 

implementation of the Los Alamos Inventory Work-Off Plan (IWOP) 

(i.e., retrieving, processing, and placement in the WIPP located 

in southern New Mexico). Potential impacts resulting from imple

mentation of this IWOP will be addressed in the Los Alamos Work

Off EA, a draft of which is being prepared during Fiscal Year 

(FY) 86. The ADM addressed environmental issues associated with 



the proposed action. In addition, the ADM identified those 

health and safety documents that are required by the DOE. 

6.2 Environmental Assessment 

The only other public documentation currently identified by 

the DOE as necessary to cover the IWOP activities and facilities 

is an EA. The EA, a concise public document, will aid in 

determining whether preparation of an EIS is necessary, provide a 

way for an agency to show compliance with the National 

Environmental Policy Act (NEPA), and facilitate the preparation 

of an EIS if one is necessary. 

The EA will address, but will not be limited to, the 

following environmental concerns: 

o Archaeology 

o Floodplain/Wetlands 

o Threatened and Endangered Species 

o construction 

o Potential Hazards and Impacts of Possible Accidents 

(including on-site and off-site transportation 

risks) 

o Impacts from Routine Emissions and Effluents 

o Site Restoration after Decommissioning 

The Laboratory is funded to $130K (FY 86 $80K: FY 87 $50K) 

for the effort on the EA. A draft of the EA will be completed by 

the Laboratory by September 1, 1986, and submitted to DOE

Albuquerque Operations Office (ALO) and··DoE-headquarters (HQ) for 

their review. 

129 
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6.3' Supporting Documents 

Los Alamos has identified numerous related or supporting 

documents to the ADM and EA. These documents involve design, 

strategy, safety, or are schedule related. It is beyond the 

scope of this IWOP to discuss these documents in detail at this 

time. Programatic changes may cause revision of, or even cancel, 

the nature of some of these supporting documents in part or in 

whole,_and may also change anticipated completion dates. These 

supporting documents are shown in Table 17. 



TRU WASTE WORK-OFF DOCUMENTATION 

TABLE 17 

1. Certification Documents 

1.1. TRU Waste Certification Plan 

1.1.1 
1.1. 2 
1.1. 3 
1.1.4 
1.1. 5 
1.1. 6 
1.1. 7 
1.1.8 

Attachment 1 
Attachment 2 
Attachment 3 
Attachment 4 
Attachment 6 
Attachment 7 
Attachment 9 
Attachment 10 

(SRF) 
(Liquid Waste) 
(MST-Div) 
(CHM-1) 
(MST-Div Process) 
(MST-14) 
(Pu-238) 
(Toxicology) 

1.2 Certification Plan for Stored Waste Work-Off 

1. 2.1 
1.2.2 
1.2.3 

Attachment 1 
Attachment 2 
Attachment 3 

(NDA NDE) 
(CMP Saw) 
(Process) 

2. Design and Planning Documents 

2.1 H & N, TRU Waste Preparation Facility 
(Design Criteria, Title II) 

2.2 H & N, TRU Waste Site Improvement, TA-54 
(Engineering Study) 

2.3 H & N, TRU Waste NDA-NDE Facility/ 
transportation Facility 
(Design Criteria) 

2.4 H & N, TRU Waste CMP-Saw Facility/ 
Processing Facility 
(Engineering Assessment) 

3. Strategy Documents 

3.1 Waste Management Site Plan 

3.2· Inventory Work-Off Plan (IWOP) 

4. Environmental Documents 

4.1 Action Description Memorandum TRU Waste 
Work-Off Facilities 

4.2 Environmental Assessment TRU Waste Work-Off 
Facilities 

Completion Date 
3rd Qt, FY 85* 

3rd Qt, FY 85* 
3rd Qt, FY 86* 
3rd Qt, FY 86* 
4th Qt, FY 86 
4th Qt, FY 86 
4th Qt, FY 86 
4th Qt, FY 86 
TBD 

2nd Qt, FY 88 

2nd Qt, FY 88 
3rd Qt, FY 90 
1st Qt, FY 93 

2nd Qt, FY 86* 

3rd Qt, FY 86* 

3rd Qt, FY 86* 

3rd Qt, FY 86* 

2nd Qt, FY 86* 

4th Qt, FY 86* 

4th Qt, FY 85* 

4th Qt, FY 86 
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TABLE 17 (Cont.) 

4.3 Los Alamos National Laboratory Final 
Environmental Impact Statement 

5. Safety Documentation 

5.1 Safety Assessment T.RU Waste Preparation 
Facility 

5.2 Safety Assessment TRU Waste NDA-NDE 
Facility 

5.3 Safety Assessment TRU waste Transportation 
Facility 

5.4 Preliminary Safety Analysis Report 
TRU Waste CMP Saw Facility 

5.5 Preliminary Safety Analysis Report 
TRU Waste Processing Facility 

5.6 Final Safety Analysis Report 
Size Reduction Facility 

5.7 Final Safety Analysis Report 
TRU Waste CMP Saw Facility 

5.8 Final Safety Analysis Report 
TRU Waste Processing Facility 

5.9 Final Safety Analysis Report 
Transuranic Contaminated 
Solid Waste Treatment and 
Development Facility 

* = Completed 
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2nd Qt, FY 79-A 

1st Qt, FY 87 

3rd Qt, FY 88 

3rd Qt, FY 88 

4th Qt, FY 88 

4th Qt, FY 91 

4th Qt, FY 86* 

1st Qt, FY 91 

1st Qt, FY 93 

4th Qt, FY 79* 
Addendum: 
3rd Qt, FY 81* 
Further Addendu 
TBD 
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LOS ALAMOS NATIONAL LABORATORY TRU IIAST!S IN STORAGE .niROUGR Cf 1985 

llaate Code Typa of No. of Volu .. Weight Pu-239 Pu-238 Aa-241 IJ-233 Other 11'FP/AP TRU Total TRU Alpha !1AX1ar AVE 111r 0-10 )10-100 )100 
& Deacrip. Package Pltge (al) (ltg) (g) (g) (g) (g) (g) (Ci) Curie• Curlee Surf Surf mr/hr mr/hr mr/hr 

A10 3o-gal 
Graphite 55-gal 6 1.2 387.5 73.1 33.5 5.2 11.0 4.2 6 

Caelta8 
Cratea 
Other 

Subtotal 6 1.2 387.5 73.1 33.5 5.2 6 0 0 

Al4 3o-gal 
Co•buet. 55-gal 382 76.4 20344.1 138.5 0.7 95.5 20.8 19.0 1.7 380 2 
Rooa DacOD Caeka8 

llaata Crate• 
Other 

Subtotal 382 76.4 20344.1 138.5 0.7 95.5 20.8 380 2 0 

A1S 3o-gal 124 12.5 3839.3 99.3 1.0 61.1 24.4 4.0 1.1 124 
Hixad 55-gal 224 44.5 11810.9 757.0 17.0 812.7 342.5 18.0 3.1 223 1 
Celluloaic Caaltaa 22 11.1 574.4 240.8 3923.5 3855.7 12.0 0.5 21 1 

Cratea 
Other 

Subtotal 370 68.1 16224.6 856.3 258.8 4797.3 4222.6 368 2 0 

A16 . 3o-gal 9 1.0 342.1 21.6 9.8 1.5 1.0 0.1 9 
Plastic 55-gal 392 78.4 21272.7 12598.8 55.7 s1.ob 11420.7 1709.1 186.0 10.6 289 100 3 
Hatariala Caeke• 7 3.2 208.7 115.0 1973.9 196 7.1 s.o 1.5 7 

Cratea 
Other 

Subtotal 408 82.6 21823.5 12620.4 170.7 51.0 13404.4 3677.7 305 100 3 

I 
Notee: a Concrete caalta each containing 2 3o-gal dru••· Data provided (nulllber of package•, weight, etc.) 1a for the druma theaaelvea, except that the 

vol1111e lilted the groee volume of the caeke. 
b 11-20 

i 
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IDS ALAHOS NATIONAL LABORATORY TRU WASTES IN 5rORAG! 'niROUGH CY 1985 

Vaate Coda Type of No. of Volu•e \Ieight Pu-239 Pu-238 Ar241 U-233 Other MFP/AP TRU Total TRU Alpha 
& Descrip. Package Pkgs (al) (kg) {g) {g) (g) (g) (g) (Ci) Curies Curies 

A17 3o-gal 
Rubber 55-gal 21 4.2 1192.3 454.1 9,0 383.1 157.4 
Materials Casks• 38 19.9 1654,7 140.1 2382.1 2367.9 . Crates 

Other 

Subtotal 59 24.1 2847,0 454.1 149.1 2765.2 2525.3 

A18 3o-gal 9 1,0 248.9 13.6 6.2 0,9 
Mixed Pa- 55-gal 1211 243.1 63015.0 7257.9 173.3 0,015 3.4 11.oc 0,004 9411.8 3061.2 
per, Rub- Casks8 102 54.0 3572.1 631.1 10795.2 10747,8 
ber, Plea- Crates 
t1c Other 

Subtotal 1322 298.1 66836,0 7271.5 804.4 0.015 3,4 11.0 0.004 20213.2 13809,9 

Al9 3o-ga1 38 4.3 1259.8 82.8 36.0 5.9 
Mixed 55-gal 899 180.7 51245.1 3792.6 72.3 1.4 0.01 41.8d 0.001 3424,1 1360.7 
C011bust./ Casks8 106 52.3 3335.9 1436.6 24655.9 24569.1 
Nonc011bust Crates 15 48.4 3457.6 12.7 23.7 1.0 
Trash Other 

Subtotal 1058 285,7 59298.4 3888.1 1508,9 1,4 0,01 41.8 0,001 28139.7 25936.7 

A20 3o-sa1 
Rydrocar- 55-gal 15 3,0 1905,3 3.2 3,0 0,3 
bon 011 Casks• 

Cratea 
Other 

Subtotal 15 3.0 1905.3 3,2 3,0 0,3 

l 
Note11 c U-20 

d u-238 24.0, c.-244 o.a, u-20 11.0 sra ... 

MAX mr AVE mr 0-10 )10-100 >100 
Surf Surf mr/hr 11!'/hr mr/hr 

10.0 2.3 21 
15.0 2.5 37 1 

58 1 0 

10.0 1.1 9 
120.0 4.5 1141 68 2 

i9,0 7.5 98 4 

1248 72 2 

5.0 0.2 38 
180,0 3.2 872 19 8 

33.0 3.8 102 4 
3.0 0,2 15 

1027 23 8 

13.0 2.4 14 1 

. 

14 1 0 

~· 
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IDS ALAMOS NAnottAL LABORATORY TRU IIASTES IN STORAGE 'niROOGH Cl 1985 

Vaate Code Type of No. of Volu•e !Ieight Pu-239 Pu-238 Ar241 
& Deacrip. Package Pkga (~) (kg) (g) (g) (g) 

A21 3G-gal 1 0.1 124.0 

1

stl1con 55-gal 5 1.0 809,8 25.7 
011 Caakaa 

Crates 
Other. . 
Subtotal 6 1.1 933.8 25.7 

A25 3G-gal 232 25,9 9708.7 6778.0 0.3 
Leached 55-gal 1266 263.3 191684.8 83068.1 10.9 139.2 
Proceaa Caakaa 14 5,6 370.3 3.0 129.8 
Realduaa Crataa 

Other 

Subtotal 1512 294,8 66836.0 89849.1 804.4 139.2 

A26 3G-gal 
Evaporator 55-gal 358 71.6 85521.0 14953.8 0.01 
Bott011a Caakaa 

Cratea 
Other 

Subtotal 358 71.6 85521.0 14953.8 0.01 

A27 3Q-gal 
Nitrate 55-gal 194 38,8 38252.3 16229.9 
Salta Caakaa 

Crataa 
Other 

Subtotal 194 38,8 38252.3 16229.9 

I '. - -

Notes: a Th-232 21000.0, U-235 1500.0, u-10 428343,4, U-20 78911.8 graaa. 
f U-12 287510,0, U-20 15613.7 gra•a 
g 0-12 65941,5, U-20 6466.8, U-238 2.7 graaa. 

U-233 Other MFP/AP TRU Total TRU Alpha ~AX mr 
(g) (g) (Ci) Curies Curies • Surf 

0,1 0.1 1,0 
4.1 1.6 s.o 

4.2 1.7 

3012.2 485.5 45.0 
07255,2e 62490.7 6834.3 120.0 

1897.8 1804.4 18.0 

07255.2 67400.7 9124.2 

03123,7f 11593.1 1100.3 100.0 

03123.7 11593.1 1100.3 

72411.01 8989.3 1171.2 190.0 

72411.0 8989,3 1171.2 

- - - -- -- --------- -·----- ------ --------

AVE ar o-10 >10-100 >100 
Surf llr/hr u/hr mr/hr 

1.0 1 
1.6 5 <Ji 

. 
6 0 0 

1.1 226 6 
3.6 1135 128 3 
7.9 9 5 

I 

1370 139 3 

3.2 346 12 0 

346 12 0 

5.3 175 16 3 

175 16 3 

----- - ------- ---- '-----~ 
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w .. te Code Type· of No. of 
& Deacrip. Package Pkga 

;/t.28 Jo-gal 
·chloride 55-gal 96 

1

salta Caakaa 

i 
Crates 
Other 

Subtotal 96 

A29 3Q-gal 
Hydroxide 55-gal 2 
Cake Caaka8 1 

Crates 
Other 

Subtotal 3 

A30 3o-gal 10 
PM 55-gal 339 
Equipment Caakaa 28 

Crates 74 
Otberj 4 

Subtotal 455 

All 3G-gal 
Non-PN 55-gal 4 
Equtpaent Caakaa 7 

Crates 182 
Otherll 13 

Subtotal 206 

Noteaz b U-38 
i U-238 

I 

Voluae Weight 
(113) (kg) 

19,2 10059.1 

19,2 10059,1 

0.4 277.6 
0,4 40,3 

0,8 317.9 

1.0 599.5 
67.9 26710.4 
13,8 1729.8 

578.5 63095,4 
5.7 3175,2 

666,9 95310.3 

0.8 192,5 
3.8 499,6 

1595,5 174228.6 
33,6 13084.4 

1633.7 188005.1 

j Other1 1 8G-gal and 3 99-gal drums. 

LOS ALAMOS NATIONAL LABORATORY TRU IIASTES IN STORAGE THROUGH ct 1985 

Pu-239 Pu-238 
(g) (g) 

16207.3 

16207.3 

40,0 
36,0 

40,0 36.0 

14.7 0,2 
1061.1 27,0 

76.3 
1054.5 20.1 

0.1 

2130,4 123.6 

0.9 
24.0 

7372.1 139.2 
73.4 1.0 

7446•4 164.2 

k U-235 
1 U-235 

A..-241 U-233 Other 
(g) (g) (g) 

38.oh 

38.0 

6.oi 

0,4k 

6.4 

14.ol 

14.0 

l1FP/AP TRU Total TRU Alpha 
(Ci) curies Curies 

7486.6 1155.9 

7486,6 1155.9 

66,4 3.5 
526.0 500,4 

592.4 503,9 

10.2 4.5 
0.004 1173.7 501.2 

1255.1 1236,6 
403,4 386,8 

0,01 o.o o.o 

0.014 2842.4 2129.1 

0.1 0.1 
413.1 412.0 

1.0 3088.9 2878,8 
47.9 19.1 

1.0 3550,0 3310.0 

MAX mr AVE mr 
Surf Surf 

130.0 7.2 

5.0 4.5 
40.0 40.0 

2.0 0.8 
44.0 1.8 
5,0 2.7 

70.0 4,5 
uo.o 27.5 

4.0 1.8 
1.0 0.3 

300.0 3.5 
1.5 0.1 

11 2 extra large 31 x 61 drum a, 8 a tandard \ltPP boxes, 3 \IIPP overpack boxes, 

0-10 >10-100 >100 
mr/br mr/hr mr/br 

87 8 1 

. 
87 8 1 

I 
2 

1 

2 1 0 

10 
338 1 

28 
72 2 

3 1 

451 3 1 

4 
7 

179 2 1 
13 

203 2 1 
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Vaate Code Type of No. of YolUIIIe Weight 
& Descrip. Package Pkgs (al) (kg) 

A35 3o-gal 
Combust. 55-gal 
Building Cask sa 
!Debria Crates 2 7.2 . 517.0 

I 
Other 

Subtotal 2 7.2 517.0 

AJ6 3o-gal 
Nonc011b. 55-gal l 0.2 53.6 
Building Casks• 
Debris Crates 14 57.6 5917.0 

OtherB 1 2.1 1814.4 

Subtotal 16 59.9 7785.0 

A40 3o-ga1 
Coabust. 55-gal 16 3.3 5380.0 
Hot-Cell Casksa 
Waste Cratea 

Other 

Subtotal 16 3.3 5380.0 

A41 3o-gal 
NOQCOIIbo 55-gal 22 4.6 7762.8 
Hot-Cell Caaksa 
Waste Crates 

Other 

Subtotal 22 4.~ 7762.8 
- - -------·-

Notes: n Other: 4 1 x 6' extra large drua. 
o u-36 6.0, u-235 3.2 grams. 
p U-235 

LOS ALAHOS NATIONAL LABORATORY TltU WASTES IN STORAGE THROUGH CY 1985 

Pu-239 Pu-238 Am-241 U-233 Other HFP/AP TRU Total TRU Alpha MAX mr AVE mr 0-10 >1o-l0o )100 
(g) (g) (g) (g) (g) (Ci) Curies Curies Surf Surf mr/hr mr/hr mr/hr 

8.8 16.8 0.7 o.o o.o 2 . 
8.8 16.8 0.7 2 0 0 

o.o o.o o.o l.O 1.0 1 I 
I 

351.0 175.9 25.7 3.0 1.8 14 
o.o o.o o.o o.o o.o 1 

351.0 175.9 25.7 16 0 0 

2.2 9.2° 0.08 1.4 0.2 190.0 57.5 2 12 2 

2.2 9.2 0.08 1.4 0.2 2 12 2 

2.5 0.1 8.4P 0.8 1.9 1.9 195.0 113.2 9 13 

2.5 0.1 8.4 0.8 1.9 1.9 0 9 13 



-Ul 
\0 

:\las te Code Type of No. of Volu•e Weight 
i& Oescrip. Packase Pkgs (~) (kg) 

A46 3o-sal 1 0.1 48.0 
Skull and 55-gal 
Oxide Casks8 

Crates 
Other 

Subtotal 1 0.1 48.0 

A47 3o-sal 
Slas and 55-sal 685 137.0 58618.4 
Porcelain Casks• 
Cruelbles Crates 

Other 

Subtotal 685 137 .o 58618.4 

A 50 3o-sal 45 4.5 2009.5 
ltetsl 55-sal 142 28.4 9724.0 
Cruelbles, Caslts8 6 3.4 199.6 
Scrap, Crates 
Olea Other 

Subtotal 193 36.3 11933.1 

A51 3o-gal 
Precloua 55-sal 2 0.4 86.3 
Me tale Ceekea 1 0.4 47.9 

Crate• 
Other 

Subtotal 3 0.8 134.2 

I 
Notes: q U-235 

r u-12 10000.0, u-20 13.0 sraaa. 

LOS ALAMOS NATIONAL LABORATORY TRU \IAST!S IN STORAGE TIIROUGH Ct 1985 

Pu-239 Pu-238 Am-241 U-233 Other MFP/AP TRU Total TRU Alpha MAX 11r AV! 11r 0-10 )10-100 >100 
(g) (g) (g) (g) (g) (Ct) Curies Curies Surf Surf 11r/hr 11r/hr 11r/hr 

9.4 9.oq 4.3 0.7 o.o o.o 1 

9.4 9.0 4.3 0.7 1 0 0 

126854.9 6.1 1.0 10013.or 66435.0 9119.3 130.0 6.4 594 90 1 

126854.9 6.1 1.0 10013.0 66435.0 9119.3 594 90 1 

159.7 0.6 82.9 21.8 5.0 1.3 45 
1233.2 21.6 1029.2 465.2 9.0 2.6 142 

132.5 2305.5 2305.5 o.o o.o 6 

1392.9 154.7 3417.6 2792.5 193 0 0 

0.2 0.01 0.01 1.0 1.0 2 
6.6 96.4 91.7 2.0 2.0 1 

0.2 6.6 96.41 91.71 3 0 0 . 
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LOS ALAHOS NATIONAL LABORATORY TRU WASTES IN STORAGE niROUGH Cf 1985 .. 
Pu-239 Pu-238 Am-241 MPP/AP Wasta Coda Type of No. of Volu11e Weight U-233 Other TRU Total TRU Alpha 

& Deacrlp. Package Pkgs (a3) (kg) (g) (g) (g) (g) (g) (Ci) Curies Curlee 

iA52 3D-gal 1 0.1 24.4 0.2 0.7 o.o 
'Scrap 55-gal 718 143.6 53633.6 14919.2 27.5 9550.01 0.02 11354.0 1479.0 
He tal Cask sa 76 38.9 3570.2 3.0 607.5 10345.6 10286.8 

Crates 6 38.9 4171.6 136.5 58.2 9.9 
Othert 7 14,0 33837.8 145.0 42.6 19.7 

Subtotal 808 235.5 95237.6 15203.9 635.0 9550.0 o.oz 21801.1 11795.4 

ASS 3D-gal 1 0.1 21.3 0.6 0.2 o.o 
Filter 55-sal 9 1.9 1487.4 3.3 0.02 2.9 0.3 
Hedia Casks a 16 7.4 1573.5 113.5 1974.9 1974.9 

Crates 47 155.6 14098.3 9.1 0.02 2.1 2.1 
Other 

Subtotal 73 165.0 17180.5 13.0 113.52 0.02 1980.1 1971.3 

A 56 3D-sal 
Filter 55-pl 3 0.6 142.8 5.6 2.6 0.4 
Media Casks a 
Residue Crates 

Other 

Subtotal 3 0.6 142.8 5.6 2.6 0.4 

A60 · Jo-sal 2 0.2 65.2 10.7 4.9 0.8 
Other 55-sal 2248 450.7 124773.4 19028.8 64.6 6.2 15528.0U 0.03 24769.2 2383.0 
c-buat. Ca~ka8 64 25.9 2143.3 43.0 409.7 6042.2 5744.1 

Crates 
Other 

Subtotal 2314 476.8 126981.9 19082.5 474.3 6.2 15528.0 0.03 30816.3 8127.9 

I -- -- ---------- _L_._ ___ 

Notes: s Ca-109 1.0, U-12 8000.0, U-20 1549.0 sra•s. 
t 3 2'-dla•eter spheres and 4 6'-dlameter spheres. 
u U-235 423.0, u-12 12000.4, u-20 3102.6, Np-237 2.0 srama. 

MAX mr AVE mr 0-10 >10-100 >100 
Surf Surf mr/hr •r/hr mr/hr 

o.o o.o 1 
110.0 2.8 686 30 2 

17.0 1.9 73 
o.o o.o 6 
o.o o.o 7 

773 30 2 

G.O o.o 1 
2.o o.8 9 

. o.o o.o 16 
1.0 o.s 47 

I 
I 
I 

73 0 0 

o.o o.o 3 

3 0 0 

o.o o.o 2 
160.0 3.3 2122 119 7 
40.0 7.3 50 14 

2174 133 7 
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LOS ALAMOS NATIONAL LABORATORY 'l'llU WASTES IN STORAGE 'nlROUGH CY 1985 

llaete Code Type of No. of Volu•• llelght Pu-239 Pu-238 Aat-241 U-233 Other MFP/AP TllU Total TRU Alpha 
& Descrtp. Package Pkgs (•3) (kg) (g) (g) (g) (g) (g) (CO Curies Curies 

A61 3Q-gal 33 3.8 1182.0 32.9 15.4 2.8 
Other 55-gal 1797 361.2 125318.6 38724.4 115.6 13.2 9.0 92410.0V 0,02 35444,4 4678.3 
Noncombus. Casks8 226 97.1 8370.1 250.0 2441.2 4302.0 38129.8 36924.5 

Crates 5 5.7 2400.0 261.0 118.5 18.6 
Other 

Subtotal 2061 467.8 137270.7 39268.3 2556.8 13.2 4311,0 92410.0 0,02 73708.1 41624.2 

A70 3Q-gal 2 0.2 99.3 3.9 1.8 0,3 
Che~~lcal 55-gal 6 1.2 377.6 62.7 48,0 4.6 
llaete Caaksa 

Crates 
Other 

Subtotal 8 1.4 476.9 66.6 49.8 4.9 

A72 3Q-gal 
Hg 55-gal 1 0.2 31.2 1.1 0.5 0.1 

caste• 
Cratea 
Other 

Subtotal 1 0.2 31.2 1.1 0.5 0.1 

A74 ·. 3Q-gal 
lou 55-gal 1 0.2 40.0 54.0 24.5 3.9 
Exchange Caaka• 
llealu Cratea 

Other 

Subtotal 1 0.2 40.0 54,0 24.5 3.9 
-- -------- -~---

Motes: v Mp-237 3,0 1 U-12 661ll.01 U-235 898.0 1 U-20 25290.0, U-238 18,0 grams. 

MAX mr AVE mr 0-10 >10-100 >100 
Surf Surf mr/hr mr/hr mr/hr 

100,0 10.5 28 5 
250.0 5,3 1694 100 3 
250,0 4.0 181 39 6 

1.0 0.9 5 

1908 144 9 ; . 
1.0 1.0 2 

20.0 10.6 5 1 

7 1 0 

4.0 4.0 1 

1 0 0 

6.0 6,0 1 

1 0 0 
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LOS ALAMOS NATIONAL LABORATORY TRU VAST!S IN STORAGE THROUGH Cl 1985 

Waste Code Type. of Mo. of Voluae \Ieight Pu-239 Pu-238 Ar-241 U-233 Other MFP/AP TRU Total TRU Alpha MAX 11r AVE mr 
& Descrip. Package Pkgs (a3) (kg) (g) (g) (g) (g) (g) (ci) Curies Curies Surf Surf 

A75 3o-gal 
Cheaical 55-gal 5168 1076.3 1080657.2 6740.5 4.1 120.6 875.4 875.4 74.0 10.7 
Treatment Casks• I Sludge Crates 

Other11 2 . 0.6 ·. 424.1 o.s 0.1 0.1 3.0 2.5 

Subtotal 5170 1076.9 1081081. 6741.0 4.1 120.6 73708.1 41624.2 

A76 3o-gal 
Ceaent 55-gal 668 138.8 163635.1 6936.6 2.5 85.1 2.1 748.0 748.0 60.0 7.3 
Peate Caaka• 

Cratea 
OtharX 166 444.9 717765.0 962.8 1.8 3205.5 16755.81 0.4 10476.8 10476.8 1.0 1.0 

Subtotal 834 583.7 881400.1 7899.4 4.3 3290.6 2.1 16755.8 0.4 11224.8 11224.8 

A77 3o-aal 
Vemieu- 55-sal 11 2.2 556.0 0.2 0.3 0.1 2.0 1.5 
lite Caaka• 

Crates 
Othar 

Subtotal 11 2.2 556.0 0.2 0.3 0.1 

A80 3Q-gal 
Sources 55-gal 1 0.2 136.1 o.o 0.9Z 0.9 0.9 100.0 100.0 

Caaka• 
Crates 
Othar 

. 
Subtotal 1 0.2 136.1 o.o 0.9 0.9 0.9 

J 
Motes: v Other: 83-gal averpack drums. 

x Other: 8 83-gal overpacks and 158 Corrugated Metal Pipes (CHPs) set vertically in ground and filled with cement paste. 
y U-12 16002.0, U-235 622.8, U-238 131.0 grams. 
z Ra-226 

0-10 )10-100 )100 
mr/hr mr/hr mr/hr 

4619 549 

2 

4621 549 0 

581 87 

166 

747 87 0 

I 

11 

11 0 0 

1 

0 1 0 



-J::' 
w 

llaata Code Type of No. of 
& Deaerlp. Package Pltga 

A85 3D-gal 
Firing 55-gal 1 
Site Caalta8 

Residua Crates 2 
Other 

Subtotal 3 

A90 3D-gal 
Contamin- 55-gal 49 
ated Soil Caalta8 

Crates 49 
Other 

Subtotal 98 

A95 3D-gal 3 
Glasa 55-gal 302 

Caalta8 4 
Crataa 
Other 

Subtotal 309 

A99 3D-gal z 
Uniclenti- 55-gal 5 
fled caaka8 

Crates 1 
Other 

Subtotal 8 

I 
Notes: aa Np-237 

Voluaa \Ieight 
(a3) (ltg) 

0.2 216.1 

3.2 453.6 

3.4 669.7 

10.2 8930.4 

121.1 78672.6 

131.3 87603.0 

0.3 105.3 
60.4 21494.3 
1.9 162.0 

62.6 21761.6 

o.z 77.6 
1.0 249.4 

3.6 332.0 

4.8 659.0 

LOS ALAI'IOS NATIONAL LABORATORY TRU IIASTES IN STORAGE ntROUGR C't 1985 

Pu-239 Pu-238 Am-241 U-233 Other MFP/AP TRU Total TRU Alpha MAX mr AVE mr 0-10 )10-100 >100 
(g) (g) (g) (g) (g) (Cl) Curies Curies Surf Surf mr/hr mr/hr mr/hr 

0.2 0.03 0.03 6.0 6.0 1 

106.0 48.1 7.6 o.o o.o . 2 

106.2 48.13 7.63 3 0 0 

0.7 0.1 0.1 1.0 0.5 49 

452.0 66.3 28.7 5.0 0.2 49 

I 

452.7 66.4 28.8 98 0 0 

1.7 0.8 0.1 1.0 0.3 3 
6731.9 0.1 0.2 0.02 4659.6 493.5 190.0 4.0 278 23 1 

20.4 317.3 307.7 4.0 1.5 4 

6733.6 20.5 0.2 0.02 4977.7 801.3 285 23 1 

0.3 O.Jaa 0.1 0.02 1.0 0.5 2 
0.2 0.1 0.01 1.0 0.2 5 

o.o o.o o.o o.o 1 

0.5 0.3 0.2 0.03 8 0 0 
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Container Type 
and Description 

External 
Dimensions 

CH/ 
/RH 

3Q-gal 17H mild steel IDiam: 0.48m r CH 
(black iron) drum sealed Length: 0.74m 
with "rubber" gasket. 

55-gal (57.2-sal) 17C ID1am: 0.61m I CH 
mild steel (black iron) Length: 0.89m 
drum. Since late 1975 all 
drums obtained directly 
from Rocky Flats Plant to 
their specifications. 
Gasket seal has varied as 
RPP has modified specs. 
Pre-1975 drums sealed w/ 
standard "rubber" gasket. 

Fiberglass Reinforced 
Plywood Box. 

Steel spheres with 2 in. 
thick walls. 

1.2x1.2x2.lm 
or made to 
order for 
special waste 
max size up 
to 2.4x3.0x 
10.6m 

CH 

Approx. 3 ft.l CH 
diam spheres. 

LOS ALAMOS NATIONAL LABORATORY 
STORED TRU-WASTES THROUGH CY85 

Placement
Storage Mode 

Inside 
Configuration 

Contents Num. of 
Contain. 

Drums only used Loose waste admini- General laboratory wastesl 513 
thru 1975. All stratively segre- such as paper, plastic, 
are on the below gated within TRU glassware; gloves, small 
ground storage work areas. Glove- tools, rags, etc. 
pad. box waste packaged MAJOR RADIONUCLIDE: 239pu 

in small cans, box- 0-0.1 R/hr gamma at con-
es, bagout bags. tact. 

All drums in pad Same as 30-gal drum Contents same as 30-gal I 17270 
type storage Only drums of oil drum, plus vacuum dried 
(above and below and sludges have a sludge, solidified cement 
ground) 2.3mm rigid liner paste, absorbed oil. 

in all cases; most MAJOR RADIONUCLIDES: 
drums do not have a 239pu, 238pu, 241Am, MFP 
rigid liner. All 0-0.3 R/hr gamma at con
drums have a mini- tact. 
mum O.l3mm plastic 
liner. 

Pad type storage,Waste items may be 
above or below wrapped in plastic, 
ground. painted, or have 

openings sealed to 
contain contamina
tion. 

Larger equipment items, 
piping, ductwork, bldg. 
debris, soil, HEPA fil
ters. 
MAJOR RADIONUCL!DES: 
239pu, 238pu, MFP 
0-0.1 R/hr gamma at con
act w/one exception at 
1.5 R/hr. 

Above-ground pad,Sphere is empty ex-,Sphere is waste, as such, 
storage. cept for residual is unpackaged. 

contamination. MAJOR RADIONUCLIDE: 239pu 

397 

3 

Volume 
(m3) 

55.3 

3517.3 

2615.4 

1.2 
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STORED TRU-WASTES THROUGH CY85 

Container Type 
and Description 

External 
Dimensions 

CH/ I Placement
/RH Storage Mode 

Inside 
Configuration 

Contents 

Steel spheres with 2 in. 
thick walls. 

Approx. 6 ft. I CH 
diam spheres. 

Concrete casks containing Exterior Dlaml CH 
2 30-gal drums. Casks 0.90m max. 
constructed in accordance Length: 1.82m 
with ASTM C76 specs for 
reinforced pipe 24" ID, 
class II, "B" wall. Con-
crete strength 4000 psi 
minimum. 3" min rein-
forced wall thickness. 
Exterior surface coated 
with coal-tar epoxy; some 
also with asphalt roofing 
type compound. 

83-gal mild steel (black IDiam: o.70m I CH 
iron drum; 16 gauge body Length: 0.95m 
and heads; two rolled or 
swedged-type·~ops; 12 
gauge bolted ring with 
drop forged lugs and 5/8" 
bolt. 

Corrugated Metal Pipe 
(CMP) 16 gauge, continu
ous butt welded seam, 
zinc coated w/16 gauge 
welded to cap one end. 

-~ 
~ 

Diam: 0.76m 
Length: 6.1 m 

CH 

Above-ground pad(Sphere is empty ex-ISphere is waste, as such, 
storage. cept for residual is unpackaged. 

contamination. MAJOR RADIONUCLIDE: 239pu 

Casks are set in,Vertical placement 
a shallow trench in shallow trenches 
Following fill-
ing w/drums and 
and sealing lids 
on with asphalt 
roofing-type 
compound, tops 
are covered with 
galvanized sheet 
and then covered 
with 2m of back-
fill. 

All drums in padiUsed as overpack 
type storage for 55-gal drums. 
above or below 
ground. 

238pu waste in 30-gal 
drums. 233u waste placed 
in 3- or 15-gal inner 
container sealed in con
crete centered in 30-gal 
drums. 
MAJOR RADIONUCLIDES: 
233u, 238pu, 239pu 
0-0.25 R/hr gamma at con
tact with contained drums 

To date, contain only 
sludge and cement paste. 
Other wastes possible. 
MAJOR RADIONUCLIDES: 
239pu, 241Am 
0-0.003 R/hr gamma at 
contact. 

Placed vertical- Lower end sealed Neutral. aqueous waste & 
ly in an excava- with 0.3m plug of sludge (not dewatered) w/ 
tion with plate cold concrete; 0.3m cement mixed in pug mill. 
capped end down. plug of cold con- Paste pumped into CMP. 

crete poured in top MAJOR RADIONUCLIDES: 
when full. 239pu, 238pu, 241Am, MFP 

0-0.001R/hr gamma contact 

N um. of I V olume 
Contain. (m3) 

4 12.8 

359 339.1 

10 3.1 

158 442.4 
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Container Type 
and Description 

Extemal 
Dimensions 

CH/ 
/RH 

Oversize mild steel drums 4 drums are I CH 
with removable heads and 0.92m diam by 
"rubber" gasket. Drums 1. 82m long. 
are thought to be mill- 2 drums are 
tary surplus. 1.22m diam by 

1. 82m long. 

Steel and concrete casks. 
2 mild steel pipes, one 
0.23-0.3m ID by 2.3-3.7m 
long, the other 0.61m OD 
by 2.9-4.3m long. Both 
are sealed at one end w/ 
steel plate. Smaller pipe 
ia centered in the larger 
and partially enclosed in 
concrete. Outer pipes 
have been both smooth 
wall and corrugated. 

Diam: 0.61m 
Length: up to 
4.4m (includ
ing lifting 
devices) 

RH 

LOS ALAMOS NATIONAL LABORATORY 
STORED TRU-WASTES THROUGH CY85 

Placement
Storage Mode 

Inside 
Configuration 

Contents 

Placed on below 
ground storage 
pad. One time 
use only. 

Wastes from labors- Waste is mostly equipment 
tory decontamina- and other debris in plas
tion following ac- tie bags and wrapping. 
cidental release. MAJOR RADIONUCLIDES: 
Plastic bags and 239pu - 0.0 R/hr gamma at 
wrapped items fill contact. 
drums. 

Casks stand ver- Hot cell wastes 
tieally in indi- packaged in 3.8L 
vidually augered paint-type cans, 
shafts. Concrete sealed in a plastic 
is used to seal container, then 
around cask tops bagged. 
in the shafts. 

Wastes include hot-cell 
trash, wipes, glassware, 
small tools, absorbed 
liquids, plastics, etc. 
MAJOR RADIONUCLIDES: 
239pu and 235u. 

Steel pipe, capped at IDiam: 0.81m I RH (Same as above. 
bottom with welded steel Length: 4.1m 
plate.-

Core of Loa Alamos Cylindrical stainless 
Molten Plutonium steel reactor core con-

Steel pipe 23cm diaa by 23cm diam by I RH 
0.64cm wall by 2.54m long 2.62a overall 
with latching lid and (including 
lifting ring. Not sealed. lifting ring) 

Reactor Experiment tainin~ an estimated 200 
encased in concrete grams 39-pu. 

Pipes stand ver- Hot cell wastes in Wastes include hot cell 
tieally in indi- 3.8L paint cans, in trash, spent-fuel sample 
vidually augered a rigid plastic can preparation residues, 
shafts. Shaft in a 0.3cm-wall cladding, tissue, small 
tops protected welded steel can. 7 tools, etc. 
w/eut-down drums pipes w/8 cans, 1 MAJOR RADIONUCLIDES: 

w/7, and 1 w/3. 239pu and 235u. 

Num. of 
Contain. 

6 

23 

1 

9 

Volume 
(m3) 

9.9 

25.5 

2.1 

1.0 



Container Type 
and Description 

WIPP-approved steel box 
with welded closure. 

WIPP-approved steel box 
with welded closure. 

So-gal drum 

Steel can, welded closed 
with filter vent. 

-~ 
\0 

External 
Dimensions 

CH/ 
/RH 

68"L x 54"W xl CH 
38.5"8 

88"L x 54"W xl C8 
54"8 

LOS ALA~OS NATIONAL LABORATORY 
STORED TRU-WASTES THROUGH CY85 

Placement
Storage Mode 

Inside 
Configuration 

Above-ground padiPlastic sheet and 
storage. fiberboard liners. 

Above-ground padiFRP coated plywood 
storage. box. 

unknown C8 IOn below-ground !unknown 
storage pad. 

21 em diam. xl R8 
0.3 em wall x 
30 em high 

Stored in unused,Hot cell wastes in 
hot cells. 3.8-L paint cans, 

inside a rigid 
plastic can. 

Contents 

Sectioned gloveboxes and 
scrap metal. 
MAJOR RADIONUCLIDE: 239pu 
0-1.5 mR/hr contact. 

Gloveboxes, scrap metal, 
decommissioning waste. 
MAJOR RADIONUCLIDE: 239pu 
0.0 mR/hr contact. 

Equipment waste. 
MAJOR RADIONUCLIDE: 239pu 

Wastes include hot cell 
trash, spent-fuel sample 
preparation residues, 
cladding, tissue, small 
tools, etc. 
MAJOR RADIONUCLIDES: 
239pu and 235u. 

Num. of 
Contain. 

8 

3 

1 

50 

Volume 
(m3) 

18.6 

12.6 

0.3 

0.5 
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