
TWCP-02783 IL..-
"'"1'" '''"111111111111111 ' TWCP-QP-l.1-004,R.5 

03/03/99 
----------,. 

Page 1 of 1 

RECORDS SUBMITTAL 

INSTRUCTIONS: This form is prepared by the record source when submitting individual records. batch data 
reports, or a records package to the RMDC. For records packages, a Table of Contents (TOC) must also be 
submitted. Each record submitted requires a complete form. 

MANDATORY: 2l B~ knowledge ofProcess,'Crrtify thate reco:d(s) have no radioactive contamination. 
Signature: .rvvi~ ~ -

\. 
RECORD SOURCE: X TWCP WCRRF RAMROD RANT CST· - - - -
Submittal Date: 91~ c,)qq Z-Number: o 9 ~(,p "3? Name/Org.: £~~I 

Originator: ,..- Organization: -
TYPE OF RECORD/ACTION TO BE TAKEN 

X Individual Record -- Batch Report -- Records Package (+ TOe) 

X' New Revision· Addition· Supersedes· -- -- -- --
* Record Barcode Number: *Review Cycle (ifappJicable): Yes No -- --
RECORD ID NUMBER: (e.g., memo symbol number, procedure (include revision), batch report number, unique 
record identifier if applicable): 

LA - urt- <Xlo'J.'l3':2. 

ql ~~ PHYSICAL SINGLE DOUBLE 
RECORD DATE: PAGE COUNT: Z~ SIDED SIDED -- --

WBSNumber: Category Number: (back of page) O:t-
RECORD TITLE, SUBJECT, AND/OR KEYWORDS: 

\9~~ TR\.A 10~ \..U~c1~ 

G ~ I. \ clrclo ~ A- t.. S \.1 /'IY\. ~ 0. . to." ,::.l k Tfl - SO ---(q 
Rr CENTER USE ONLY \ f , 

_:;p D::~~~9 --Return Date: 

Signatur , OHJ.N>· (). A ~ J.C..-. Resubmitted: 

(Subject to change prtor to S!=bedJded review cycle). . 



TWCP-QP-I.I-004,R.5 
03/03/99 Page 14 of 14 

,~,~~ 
" Number , r, 

01 
02 

03 

04 

05 

06 

07 

08 
09 

10 

II 
12 

13 
14 
15 

16 
17 

18 

19 

20 
21 
22 . 

23 
24 

TABLE 1 
Record Category Number 

(Subject to change prior to review cycle) 

"",',,,,,,,,,'; .;, :>; ;~"'i/rl~R~0,~j:! ':"'(' · ·'./:~t'· ", ' • R~"'" """j<?'.,. .• ;,.;" ••• " .,' . ,,~ . 
.,"t~;':( __ ,;;./,:~ ,;,<'" . "" ,'.J;,.; ••• ""'''','' ,'"l.~''1'''''''' ' " ~:' .. ~ "t~. "f"f~ ," :'~:pti~!;,~'~::',',:~:~pti~~ ·, , ~" .• :'. : '~I:" . ..".. , (:~f/~_., .: ;;~:,(,~~:I: . ~:;~~nr.;ri.~I~ 

Field Sampling Data Fonns 25 AudioNideo (RTR, Visual, Etc.) 

Field and Laboratory Chain-of- 26 General Correspondence (If applicable. 
Custody Forms Categorize according to content.) 

Test Facility and Laboratory 27 Transportation 
Analytical Data Reports 
Summary Data Packages/Batch Data 28 Records Management (Requests. Guidance 
Reports Documents. Etc.) 
Sampling Plans 29 Regulatory/Legal 

(If applicable, categorize according to 
content) 

Data Reduction, Validation, 
Reconciliation, and Reporting 
Documentation 
Acceptable Knowledge 
Documentation/Summary Reports 

Certification Documentation 
Waste Stream Characterization/ 
Profile Forms 
Nonconfonnance/Corrective Action 
Reporting Documentation 
Variance Documentation 
Assessment! Audit/Surveillance 
Documentation 
Technical Reports 
TRU PACT-II Operations 
Performance Demonstration Program 
(PDP)/Methods Performance 
Documentation 
Sampling Equipment Certifications 
Calculations and Related Software 
Documentation 
Training/Qualification 
Documentation 
QAPP (CAO)/QAPjP (Sites) 
Documentation (All Revisions) 
Calibration Documentation 
Analytical Raw Data 
Procurement Documentation / 
Certificates of Compliance 
QA Procedl,Jres (AlI.Revisions) 
Technical Iniple~enting Procedures .. 

(All Revisions) 

, , 

:' I 
, , 

,.":. ,. 

, I ,: 
, < 

,iI 



1986 TRU Waste W orkoff 



Lk-UJ:\ -86 -' :a 3:2 

FINAL TRU WASTE INVENTORY WORK-OFF PLAN ---. ., 

LOS ALAMOS NATIONAL LABORATORY 

\ 
) 

" ./ -------

AUGUST 1986 
(REVISED: DECEMBER 15, 1986) 

BY 
J. L. WARREN 
A. E. DROSS 



LA-tiR-862932 

FINAL TRU WASTE INVENTORY WORK-OFF PLAN 

LOS ALAMOS NATIONAL LABORATORY 

AUGUST 1986 

(Revised: December 15, 1986) 

BY 

J. L . WA-~t\EN 

A. E. DROSS 

Los Alamos National Laboratory 
Los Alamos.New MexIco 87545 



TABLE OF CONTENTS 

ABSTRACT . . . . . . . 
1.0 Introduction ..... 
2.0 

3.0 

4.0 

5.0 

6.0 

Waste Characterization 
2.1 Existing TRU Waste Records System 
2.2 Discussion of CH Data Tables 
2.3 Discussion of RH Data Tables 
Methods and Facilities Required for 
Certification of Wastes .. 
3.1 General ....... . 
3.2 Retrieval ...... . 
3.3 Nondestructive Analysis and 

3.4 
3.5 
3.6 
3.7 

Nondestructive Examination .. 
Processing Methods for Contact-Handled (CH) Waste 
Remote-Handled Wastes . . . . . . . . . 
Facilities. . . . . . . . . . . . . . . 
Detailed Operating Schedules and Throughputs. 

3.8 Facilities and Equipment Required for 
continued Retrievable Storage . . . 

Work-off strategy and Schedule . . . 
4.1 Contact-Handled TRU Wastes Strategy for 

Facilities and Equipment. 
4.2 Contact-Handled Schedules. 
4.3 Remote-Handled TRU Waste. 
4.4 
4.5 
4.6 

Special Case TRU Waste 
Comparison with Planning Documents. 
Potential Problems that could Impact 
Schedules and Strategies. 

Resource Requirements ..... 
5.1 Facilities construction 
5.2 Capital Equipment .... 
5.3 Facility Operations .. 
5.4 Cost Summary for CH-TRU Work-Off. 
5.5 Remote-Handled TRU Wastes .. 
5.6 Special Case TRU Wastes ... 
Public Documentation Requirements. 
6.1 Action Description Memorandum 
6.2 Environmental Assessment 
6.3 Supporting Documents. 

Appendix A - Characteristics of Los Alamos 
Stored TRU Waste through CY85 

Appendix B -

Appendix C -

Packaging Characteristics of Los Alamos 
Stored TRU Wastes through CY85 . 
Los Alamos TRU Wastes Stored in FRP-Wood 
Boxes through CY85 . . . . . . 

1 
3 
7 
7 

35 
43 

49 
49 
52 

53 
5~ 

61 
62 
74 

74 
78 

78 
78 
92 
95 

-97 

97 
99 
99 

112 
116 
122 
123 

. 126 
128 
128 
129 
130 

133 

145 

151 



.' , 

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 (RE), 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 

devel 0l?~ent activities . TIlI~ugh e . .atot~~ _ Cl.f ~~}:~.:~,:,~~~ ;e:.:._ 

~28~'(248092~ft~)~Qf"~i~"~~~te ,h,a~~g~~"~~a:~~~~n~~._ 
:' -.~~ .::. ~. -- -_ ._-- .. -

retrievable:: storage!a~::Los ~Alamo~ •. , ~A :.. total remote-handled (RE) 
. - - .- - . -... ~ ~ . ' . " ", ~ ~- ~ .. ..... - ~ . -

TRU inventoryJof-)29rm~ -(1015,ft3) .. existed as _~f - 'th~ e~d- - ;f-i9 '85: 
. - •. ..~ . ... - -::. :.:! - '~>_' . :):"""" 1' ,. ' ,'-" ,; _' .'~ . 

The schedules and milestones derived in this p l an are in 

agreement with the It .~~ Range Master Plan for Defense 

Transuranic Waste Management" dated January 1986. All currently 

s't'ored 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 pie-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 m3/yr 
, -

FY 02. Certified NG wastes will be shipped to the WIPPon 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 possiblr and ------. --- .".- . 
pra~tie~ 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 whith 

stress minimizing the movement and handling of wastes during 

work-off operations. 

. 

J 
i 



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. Th~ 
facility, which reduces bulky metallic wastes (approximately 

~Of the total waste to be processed and certified), and the 

~ which inci~s a majority of combustible wastes 

(approximately ~Of the total waste to-be processed and 

certified) I are major elements in the Los Alamos plan. ' Th'e new.9 
-~- :-.- - '- ',J"" ..... 3·""'" --,. .. T ...... ~ · · ··~ .. • - .... • • . 

facility requirements' include"a -TRU ·Waste:;.?Preparati6ri .. Facility~ 

(rY 8'6) I ?~!-N'6~~ei{ruc't1vi'';Aiia:lY5is'''';No'ri'destru'ctive~Examination ,:] _ 
. ~ -:-;: • - "7 .. . : .....:; r: . .: . . - - '. • • T 

(NDA-NDE) Fac11:Lty (FY- 88 r, a-Transportatl.on""Fac11l. ty~(FYi:88 )71 '. 
'-· ;:-:::-:- : -:; .. 3 c2 ] r{j- -10~ · v.,.-to,....=.-:-r."'.-,. :;,.. ~~" ..... ... - ,. ~-~:-: :.~ "- - _'_' .• , _ ," ~ 

and a combl.ned Corrugated-Metal-Pl.pe"--(CMP}~Saw ··Facl.ll.ty~:(FY.;;;91L~ 

and'?~~i~c~-~siil~-:: }~~ill ty? (Fy9lg3T::-~ I~ 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 

(GCD) 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 ll basis to determine the practicality of and 

possible means for certification. A J~l~~~ed 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 prepara~ion for the WIPP of all existing and NG 

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

approximately $765K is identified cur~ently 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 (eH) and remote-handled (RE) 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. EachTRU 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. 

~ 
I 
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RADIOACTIVE SOUC WASTE DISPOSAL RECORD 

NOTE: Reao , nStr\Jctoon~ on OaCk carefUlly oerOre completing tn,s rorm 
,. Form Numb.r 

slsls I 38811 
2.. 0.,. J. R.trie ... b'. 

M M D D Y 
Sena' NumlMr 

16. Was,. DeKtipllon 

7. Numbers 01 We.te Package. a. Grou VOIum. 

PlastIC ~g~~c Drums Woooen Ctau~s I (~: :::;rl) 
~B_a_g_s_+-,,-8 .... ox_e.;.:;s_+-_N_O __ --+_G_a_I.+-_N_o-+ __ vo_'_um_e_-_ft_~ -; I-_Am_o_u_n_t ....:.,....!.,;;,G a calion 

I • I 

... '. . ~ ~ 

. _. r'" :'#_~,. 

.:: .:.;.;~.~ ~.:;: ~~~~~ 1 I 
I • 

11. Addltlona' Oncrlpllon of PKlcaglng and PlCkaglng Melanal. 

a cune) 
.. gram 

Nuchtte Amount 

Error on 

Amount 

APPROVALS 
....... 1. c..n.~tor ,PM' Name Mere/ HSE-l/-101·" AIw. "_lal/ft (Prrm Name Mere) 

S'9"31U'" ce",hes Il'Ial wasle IS In IcCOtClanc;e .... n au agll'lQOI 
OlSOOS31 reQUltements. . 

~Iu'e cen.hes 1!'Ial wa~Ckage or sn."me", 
'5 sa'e 10 na"Clte anct Ir;ln - , 

13.. Date '4. OlapouVSto..ga Location 
OlapoNd 

Area Shaft Pit PaST(s) Layer Pas. 
M M D D Y Y 

I I I I I I I I I I TI 1 
HSE·7 Waste M.na",emant Re9AHntalift (Prlnr Name Hertl) Aecetvea 

Date 
SgI",llure Ceruhes thaI waste acceptance cntena ana aU ol$posal feQuoremenlS were met. 
( 'gnarurej 

8 Fonn Numoe, 115 10.2,0. (3/86) 

I 

I 

! 5. Wnte 
Code 

9. Package Radiation" 

Surlace I (mr/rtr) 

I ! I 1 I 
1 MeIer 
fmr : ~f1 

I I ! 

PrOle::t 

Cooe 

ACl4I~ Sl9n.w .... rOfJllOIJa', 

15. Sheft Surface Co ... I 
mr/hr J 

I I I ~ 
LogDOOK Compule' I Vero,.eo 

Date Date I Date 

FIGURE'. Radioactive Solid Waste Disposal (RSWD) Record Form 

I 

I 
! 
! 
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CODE 

'A-lO 

A-14 
A-lS 
A-16 
A-17 
A-IB 

. A-19 

A-20 
A-21 

A-25 
A-26 
A-27 

,... . A-28 
A-29 

A-30 
A-31 
A-32 
A-)3 

A-35 
A-36 

A-40 
A-41 

A-I,5 
A -/16 , 

A-47 

(12/85) 
'-'> 

Loo Alamos National Laborntory 
Wao te Hanngemen t GrollI' IISE-7 

VALID VASTE CODES 

~ASTE HATERIAL DESCRIPTION 

Graphite 

Combuotible Room Decon. ~a9te 
Mixed Celluloolc8 
P laotle Haterl818 
Rubber Haterials 
Hixed Paper, Plastic, Ruhber, etc. 
Mixed Combuatlble/Noncombu8tlble Tra8h 

Hydrocarbon OIls 
Silicon 8a8e Oi10 

Leached P race 09 Reoldue8 
Evaporator Bottoms (Salta) 
NItrate Selts 
Chloride Sulto 
Hydroxide Cnke 

PN Equipment 

., 

Non-PH Equipment . ;i~ • .. .. ; I I , 

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

Combustible Building Debris 
Noncombustible Building Debris 

.. . , ~} , 'I 

Combtlstible llot-Cell Wnste 
f ; l t 

Noncombustible lIot-Cell \Jnste " 

Uranium Chips nnd/or Turnings 
Skull and Oxide 

CODE 

A-SO 
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 

SIng and Porcelain Crucibles. . .: 1 •. " A-99 
11. '~.:' ! 

,~ I ; · : 

fIGUnE 2. Valid Los Alamos Waste Codes 

t. : 

WASTE HATERIAL DESCRIPTION 

Hetal Crucibles, Scrap, Dtes 
PrecIous Hetals 
Other ScrRp Hetala 

Filter Media 
Filter Medin Re8idue 

Other Combustibles 
Other Noncombustibles 
Animal Ti88ue 
Asbesto8 Only 
Asbestos Contaminated Debris 

Chemical ~B8te 
fie 
JIg 
Counting Vials And Solution 
Ion Exchange Resin 

Chemical Treatment Sludge 
Cement Paste 
Vermiculite 

SourceB 

Firing Point Residues 

Contaminated Soil 

GlasB 

Unidentified Haterial (TA-S4 
personnel use ollly) 



TABLE 1 
tIl :nUR£O HASTE EXPECTED ro nE ctRTlFIABLE WlnlOUT rROCES311U o ______________________________________________ _ 

RAO LEVEl.. AT rollTACT (ACTlV In, 

IIUllnER or VOUIIIE Of 
COHTAINEPS CONTAiNER 

W] 

AVE. PACK. YOLW1E Of ------------------------------------------------------------------YOUnlE OF 11 A X II lUll AY En Ar.E roTAL 
EFF. OF WASTE 
CO"TAIIIERS IItTERS-] 

WASTE CONT • . RAD LEVEL RAD LEVEL 
HETERS-] mr/hr mr/hr 

Pu CURIES 

-----------------------------------------------------------------------------------------------------Cff-WASK 

DIUIHS 

roT AL ll'" lOT AL or 
AU. ACTIVItT TRU- ALI'IIA 
(CURIES) CURIES 

J LESS mAlt 
100 
ncll8r an 

~--------

G~-)O 274 1.078£-01 1.0 2.95£+01 2.95£+01 1.00£+02 2.nOE±fiO 1 44£+02 1 44[+02 4 10£+0] 0 a 

GAL-S5 15245 2.037£-01 ).0 3.11£+03 3.11£+03 2.00[+02 6.00[+00 1.72[+05 1.72£+05 2. 46[+04 4.4 

GAL-B) 10 3.142(-01 Q.67 2.1QE:!..00 3.lOJ:tOLa.LQQ[tOJL.2 ..... QQE.tOL~ .... QOE_=OL_g ... Oot:OL_LDOE.~OL__O_O __ 

OOXES 

TIl S"X50 5 "n8 5- . 
88~X'WtX~~'" 3 4.205[+001.0 1.26£-1-01 1.26£+011.00(+011.00(+00 7.80£tOO 7.80£+00 7.80£+00 0.0 
112"X68"X11" 
68"X5~"XIB&5~ 
88"XQ6"XIJ8" 
llIREE HETER CUllED 
HON-SUIID"RD OOX· 

nills 

H HI 
H-q 
120 CU FT BIN 
Concrete Casks 

3ft Sphere 

hH-'tlASn: 

---------------------OIlE CAllOlI 
fiVE GALlllN 
l\HIITl GAL 
flm fiVE GAL 
CAN 12"X60" 
CYll NO. 1')( (j' 

riVE cunlc n 
lilliG 1111- CAtll STEil 
51IOAT nil-CAll/STEIl 

2.72-gal can 

B 2. 317[+00 1.0 

718 4.724[-01 0.24 

3 4.00[-01 1.0 

116 1. 030[-02 0.37 

1.85[+01 1.85[tOl 1.00E+0) 1.OOEfOO 4.20£tOl 4.20[fO) 1.50£tOl 0.0 

8.14EtOl 3.39[+02 2.50E+02 5.00[tOO 1.07E+05 1.01Et05 1.05[t05 0.0 

1.20E+00 I 1. 20BOO O. OOHOO O.OOF+OO 2. 7~HOI 2.72[fOl 4.30[-+00 0.0 

4.40E-Ol 1. 20E i 00 1. 4(l[ i 06 2.00[105 2.17£f02 6.02F.:f02 3.00["01 0.0 

I ~: ' " ; ..... ' .-., 



/ ' 
/' - TI\l:1LE .l \ con t. ) 

.,/ (, J STOR(O II~_~TE nrEcTtD TO IlE CEnTiFlAJlLf. ~1n'OIJT rIiOCES:;II~; 
/ - -------------------------------------------------

WE IGIIT DIST. -

TOTAL 
WEIGJrr 
J:gs 

AV[RAGE 
DEIISITY 
kp's/m-3 

AVERAGE nUES 
IIEAT OOTPtJT aJIllEIIT 
IJ"TTSIW) CVE5/1101 

11011- R"D 
mZAROOllS 
HAfEIlIIIL 

-b&- JSOTOPJC 
"ftftltt1tt CONTR lOUT! ON nr.:HGllarrot! 

--------- -------------------------------------------------------------------------
ell-WASTE 

---------------------VR(JI{S 

GAL-3D 9.20E~03 3.12E~02 5.00E-02 no no Pu239.?40 10m: 
CAL-55 1.8B£+06 6.05E-t02 2.00£-01 no no Pu239,240 100% 

GAL-B3 2.42[+03 1.15[+03 5.00E-03 no no "u239,240 100% 

OOX[S 

71J.')"X')O.5"X]8.5" Pu23B 87% 
88"XS~"x')q" 4.10[-1-03 3.25H02 2.00[-02 no yes ~lI~~n.Z40 P% 
11 2"X68"K1P u . fiX 
68"X511"X)8.':i" 7.17[+03 3.67[+02 3.00E-02 no yes Pu239,24fl 74% 
89"x~n"xijBR 
11IA£[ IIHER room 
OOIl-STAtlOAnO DOli 

11IIIS 

H 111 
, .... q 
120 CU fT 11111 

Concrete Casks 

3 ft Sphere 

AII·lIASrr 
---------------------

ailE GALLOII 
FIVE GALLOII 
mlRTY GilL -_. --.- ........ 

2. 72-ga 1 cat) 

.. 
2.BOE+04 3.44[+02 5.00[+01 no no Pu230 100% 

1. 90[+03 1. 5B£+03 1. 30[-01 no no Pu239,240 10r.1 

PuS3 ~~i fissile lIaterial ~Iass 1.9HE~03 4.42[-.03 4.(J2E+01 no no [136 

Pu5] ~~;, Tolal Activity Ilrp/Ilf1P 
"Weight of v/aste and lnner drum - cask weight of approx. 750 kg ea. not included. 



..... 
I\) 

Tl\I3LE 2 
L" S'lOHW IIA:n£ lOT [Xt'[t:T£D TU 11£ U:Ilr1F1A[IU:: 1:1 IJluUI 1'lIt~ _ 1 :':;11 .. , 

RAil LEVEL AT mllTACT ( ~CT IV I TIl 

------------------------------------------------------------------------11111101:: n or VOL UI IE OF 
mUIA WEllS COIIT JI filER 

W] 

AVE. rAcK. VOLUIIE OF 
EfF. ' OF WASTE 
COllTAINERS HET[nS~l 

VOlUIIE Of IIAXJtllH AVEnhf.E 
WASTF. CONT. "AD LEVEL AAD I.EVEI. 
hElEnS-] mr/hr mr/ltr 

roT.eJ. TOTAl OF TOTAL Of 
I'u CURIES All. ACHV 111 TRU-ALf'lIA 

(CURIESI CURIES 

t Lf.5S mAli 
100 
nell ~ran 

---------------------------------------------------------------------------------------------------------------------------------------------------------CII-IIA3TE 
--:-- ... -------------

DnUHS 

GAL-JD 
m-=" 
r,AL-~IJSC 

GAL-GO 
lUXES 

7~.5nX50.S"X)O.5" 
88"X5""X5"" 
112"X68"X77 .. 
6H"X5Q"X3H.5" 
BH"XIfB"X48" 
TIlliEI': HETEA CUllED 
OOH ... SIAlmAIULIDX • 

Dms 

\I 111 
II-q 
120 CU FT BIN 

CliP 

r.l1-~A!ln: 

Ollt G'-LLOII 
fIVE G"LLOH 
nURTY GAL 
nm fiVE GAL 
CAN 12"X60" 
CYUIIO. I' x 6' 
fiVE alAte IT 
WIIG IlII-CAIIISTER 
SlORT RlI-CAIHSTER 

239 
7.025 

6 
1 

390 

158 

none 

Nfl - data not available. 

1.078£-01 1.0 2.S0U01 2.58[+01 4. 50E +(11 1.00[+00 3.01 [t03 3.00E+03 
2.037£ -r'l1 1.0 4.13[+02 4.13[+02 2.00£+02 5.00£+00 9.08£+(14 ~.OBE+04 

9.90£+00 * 1.0 ~·20E+OO ~·2or+Oo o.nof+nQ !,l.Qo[+nn tlfo Nfo 
3.00£-01 1.0 3.00£-01 3.(10£-0J. (1.0~f.+IJO O.OO£+Or) I~ ," NI\ 

2.512£+0]* 1.0 2.512[+03 2.512[+03 3.00[+n2 ~.~O[+OO 3.62£+03 3.62[+03 

2.80£+00 1.0 t 4.42£+02 4.42[+02 , HA rll\ 4 . ~ryF.+02 1.05£+04 

;, : . - / ' 
t , r • . ~ 

* - total volume of listed number of containers. 

I 'J i : 

...... -._" -, .' .... ,., 

4.90E~02 n.O 
}.03[+04 0.0 

riA (1.0 

N". 0 . 0 

3. 27[+03 7.0 

1.0!}[+04 0.0 



V1 

TMLE 3 (cont.) 
III /lOlLY "[N. ,,/ISTE EXPECTED to liE CERTlFI/llIlE umlout "!iIlU::-':illki 
------------------------------------------------------------------
(l9Bfi - 2015) 

UEIGIIT DIST .. 

roTAL 
IIEIGIIT 
K(;s 

Avr.nAGE 
IlEU3lTf 
Kgs/m"J 

/IV ERAGE f 111[:; 
ilEAl OIITPUT oollYEIIT 
"ATT~/W] (YE~I IIO) 

/lOtl-RAD 
IIftlAnoous 
IIAHR I AL 

~MX ISOTOPIC 
Mil Jml<mt CatlIn 1 BUT ION 
~R10~·K\{Ilf~~~ 

-----------------------------------------------------------------------------------------------
CII_IIAST£ 

DAUIiS 

GAI.- JO 
GAL-55 

roXES 

6.2S£f06 6.00£+02 2.00EfOO no no. 
Am241 
l'u239 ,240 

11% 
09% 

1~.~"X50.5"X]8.5" 
811 "X,)II " X ,)11 " 
112"X6!l"Xl1 " 68"X511"X3H.5" 0.000056.00£+02 2 . 00£-01 no yes l'u239.240 lOOr, 
8n"X4!l"X48" 
mnEE Il:1ER cunEO 
OOH-STAIIOII"O DOX' 

111115 

II I II 
II-II 

. 120 eu n DIH 

nll-~A:m: 

OIlE flAlLmr 
fIVE CALLON 
nlillTf GAL 
fiFTY FIVE CAL 
CAlr 12"X60" 
CYUIIO. I' X 6' 
rillE ClJnlC FT . 
LOIIG rnl-CAlIiSTER 9.94 H +03 3.40£+03 4.11 OE-03 
sllOnT IHI-CAIlISTER 

no no 
Pu53 
U3G 
PuS] 
NFP/HflP 

~~~ Fissile Material Mass 

9~i Total I\ctivity 



TABLE 4 
.... 1111 "lIIL r G Ell. \I A:; TE I kl T LX PE CTE IJ 1U nr. CEft TI rI A IILE 14 I IlIUUT 1'11(1 I: E S!.i II L 0\ • ___________________________________________________________ _ 

(19B6 - -2015) 11110 LEVEL AT mnucr (ACTIVITn 
------------------------------------------------------------------------

NIIIIlER OF VOUJlLE Of 
COl IT A IIIE RS milT" illER 

tn 
AVE. rACK. VOlUIIE OF 
EFf. Of "A3TE 
COl/fA filERS ttETE RS·) 

VOlUtlE OF IIA X 111111 AVEnAGE 
lIASTE COIIT. nAD LEIiEl 111\0 LEV£!. 
IIETERS·] mr/hr mr/hr 

roUl TOTAL Of TOTAl or 
ru CURIES All ACTIVITY TRU-AlMIA 

(CURIES' CURIES 

1 l £!lS THAN 
100 
ncl/r,ranl 

----------------------------------------------------------------------------------------------------------------------------------------------------
lH-IIASTE 

ORUHS 

G~L-JO 
GAL-55 4BO 2.082£-01 1.0 1,00£+02 1,00[+02 1.00£+02 5.00£+00 2.50E+O~ 2.50£+04 3.00£+03 0.0 

OOXES 

111.5"X50.5-XJ8.S-
8U"XSQ"XSq" 
112"K68"111" 
68"X51j"X]O.S" 
UO"XQO"XIIO-
TImEE l'ElER aJDED 
'JOII-STAIIDARD DOX· 190 

8 illS 

1/ III 
II-II 
120 CU fT 81N 

II-WAST[ 

OIlE GAllOn 
fIVE mllON 
nllnn GAL 
fiFTY rillE GAL 
CAN 12"160" 
CYl.WD. I'X 6 1 

fIVE OlDie fT 
LOIIG IllI-CANISTER 
:moRT R11-CARISTEII 

* 1. 74[ +03 1. 0 1740.0 

none 

* - total volume of listed number of. containers. 

, I 

1740.0 1.00[+02 5.00[+00 2.00[+03 2.00[t03 3.00[~02 0.0 -_ .•. _._-------

\ ..... . f •·· · · .. 1 ", . 



/' - .. -
/ '!'l\BLE Jj ( con t. I 

/ ' (4) rmlLY cdr. i/Al:TL tKJr EXI'I:CTEIJ m liE CI:/(rIFI""L[ 1111110111 1 ' ''llC[~: ;IIIl; 

/ ,---------------------------------------------------------------------
(I9116 -' '2015) 

II-WASTE 

DRUBS 

GAL-JO 
GAl-S5 

OOXES 

7~.5"XSO.5"X36.5" 
1111 "X51J"X511" 
112"X68"X17 " 
68")(5 1/"1(30.5" 

HE !GilT 111 S1. . 

roTAL 
1I£1GII1 
J(1l:5 

AVEIIAGf. 
DElIS lIT 

. KR:5/m
A J 

AVERAGE fllIES 
IIEAT OIlTffiT OOIITEIIT 
IIATI5/WJ (1[51110) 

1.OOE~05 1.00E~03 1.OOE~OO yes 

110/1-11 itO 
itA lAROOIIS 
IlATEnlAL 

yes 

~x J SOTOJ'IC 
~~~~ CONTRIBUTION 
W~X~~X'W~ 

Pu2J9,24fl 100% 

88 "l (I II" X 4 8" 
TIllIEE Ii£TEIl wnw Pu239. 240 90% 
IUII-SIflIIDABD oox' 2.16[+05 1. 50E +02 6. OOE -03 no yes pu236 lO~ 

--4 
~, 

nlllS 

" f( I 
11-4 
120 CU FT B(H 

1-\lASTE 

OIlE GALI.OII 
FIVE GALlOII 
lHIIITl GAL 
flFTf fiVE GAL 
eMf 12"X60" 
ClUllO. "X 6' 
rIVE OJllIC n 
WIIG /lIJ - CAIII STEil 
SlklRT rul-CAIIISTER 

, , 

none 

I , •• 

I . 
. ' ,t f 'o .. · .r! . • 

. ' , 

'Ii . ' ; 1 



~ TlillLE 5 
I~' SOFT IfAsrc TIIAT UrlL lJ[OOfIE AVAfLAOLE ron 51111111:111 
------------------------------------------------------
( 19116-2015. 

1I1IIIDER ('f' VOI.UlIE or AVE. PACK. VOlUIfE or 
COIIUIUERS milT A INER [Fr. or WA3TE 

11"] COI/TAtHERS HETEnS~J 

VOUIIIE OF 
WASTE COIIT. 
"tr[RS~ ) 

RAO LrvEt AT OJIlTACT IUlllnER AT EACH LF.VEl hnr/hrl 

-----------------------1----------------------------------1 
tlAX fI 1111 I AVERAGE UP .0 100 1K lOOK 

RAD LEVEL RAO Lf,VEL 10 TO TO TO TO 
mr/hr IIlr/h,- '0 100 IK ' lOOK 'COOK 

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

DRtflS 

raL~JO 

GAL-55 

rolES 

lQ.5"X50.S"X]U.S-
80Ml'j~Ml'j" " 
112-x60"X11 " 
60"XSQ"X10 • .,,, 
80".Q8"140" 
TIIREE tlErER CUllED 
NOII-STAI/DARD 001· 

DJIIS 

HI![ 
11-_ 
120 cu rr BIN 

01' \lASTE 

OllE GALLo/! 
FIVE: GALLON 
TIIJRTY GAL 
F 1 FTl riVE GAL 
CAli 12"x60" 
ClUND •• '. 6' 
riVE OlDIC FT 
LDIIG nll-UIII5T£1I 
SlllRI llll-cAIIiSTER 

9000 2 . 002£-01 ].0 1.87[~OJ 1.n7£~OJ '.00E~02 5.00[~00 0500 450 50 o o 

none 

. I .. ~ . I 



· r'" / . . 
./TABLE 5 (cont.) 

_~ 15' 50fT WA3TE ntH III1 .L r£W1E AVf.lu,nu: FOR SlIIr1I£Ur 
------------------------------------------------------
( I ')U6-20 15 ) 

(KTIV Iro IIIIIIDER AT EACII ru CURIE LF:VE.L 

-------------------------------------1-----------------------~-------------------------------------------
TOHL 101M. or TOTAL OF UP .6 2 '.i 10 20 04 100 ~ l~ "P.i.l.:J .1.1Jt:lJ.C~ :::. ~S 
Pu CU R I ES ALL ACT! v III TIlU - ALPIIA TO TO TO . TO TO TU TO TJ 1 co ),.tJ.'; ::::~ .'.-': ' (G:r:,;: .. .. 

(CURIES) aPRIES .6 2 5 10 20 nil 100 ·. X "~:/? r ;q. 'l~ ·,-:.: .. .. ,-; ·.:;>/ :· ~ 
-------------- -------------------------------------- -------------------------- --_ ... ----------------- .... _ .. - .-- .... . .. ---- .. _ ... _- - .---.... .. -
(JI-IlASJ[ 

-------~----------
OIWHS 

GAL-30 
GAL-55 1 . 00E~05 1.00E~05 

OOXES 

1~.'.inX50.5"xJD.'.i" 
80"x511 "X5

'
1" 

112"X60"X17" 
68"X5""x)II.5~ 
8H"):IIII"X 1IO" 
mnEE 'fETER run£o 
NOII-SUI/DARO OOX' 

OlliS 

" ([ r .,-q 
120 CU rT DIll 

RII HAS1E 

-4 

...a 

OIlE Gh L1 .o/! 
riVE GALlOH 
nUAn GAL 
flFTI fiVE GAL 
CAli 12"X60· 
CYLIIIO. I' X 6' 
fl vE am IC rr 
WIIG IlII-CAIiiSTEA 
SIIORT 11I'-01l1S1ER 

5.00E+04 3200 1700 12~O 1000 1000 500 50 300 0.0 1.0 no 

none 



TABLE 5 (cant.) 
I'') !lIn "":lYE 111H !IILL lJl::COIE ~VAlLM1LE ron 5111111[11 r 

ru ------------------------------------------------------
o II 'ILI6-20'~) 

CII-IIA5n: 

ORUHS 

1I01l-MIJ 
IIAIAnoous 
flATEll1 AL 

!lEIGIiT 1113T. IIlnmF.n AT F.AC1I !IF-leUT U:r.!!) 

------------------------I-------------------------~-----------------------------------------------
TO T III. AVF.RACE UP 1110 J6fl 6110 060, 2270 ] 1110 5'1';;0 1100 Xttx I SOTOP I C 
~f.IGllr DfJlSln TO TO TO , TO TO TO' TO TO TO XC4U:~ COtnRIBUTION 
kr,~ "",s/m-] 1n0 J60 600 1]60 22/0 llOO 5 11';0 1100 11]50 ~f.~~~RI,( 

GAL-)O Pu23B 50% 
~"l-55 no 5.00["05 2.67Et02 9000 0 0 0 0 {1 0 {l 0 J'u2J9.240 50% 

OOXES 

1~.5~XSO.5"XJO.5· 
88"l'j-"X5~" 
IIZ"X611".11" 
61l"X'j~ "X)8. 5" 
8H"XQII"X4H" 
TIllitE Il:TER runED 
NOII-SUI/OARa OOX' 

111115 

II III 
II-~ 

120 aJ fT 8111 

'!11 ~ASTE 

OIlE GALLflIl 
FI V E ClIllOII 
T1I1IHl GilL 
F1hl riVE GAL 
CAU , 2"X60" 
Clll HD. I' X 6' 
FIVE OlDie IT 
LOIIG AlI-CIII1I51ER 
SlkJRT Ali-CAlf ISlER 

none 

" 

. 1: .. i:' 

'--'1 . ' . . , 



" , ~~~ 
~. ' 

TlillLE 6 
( (,) I1Anu \I A:;rr n IAT \J1 LL DEW IE AV A I LWLE FUll ~m r1 \EIIT 

( 1 !}U6-2Q1 'j J 
""ll LF:VEl AT mnner IIlJ!IlIER AT [},ql LEVEL tmr/hr) 

lnJlt1JEn u:- VOUJ1 IE Of 
cOIn A I IIERS OJIITA IllER 

AV£. PACK. VUl.\lIlE OF. VUIJIIIE OF 
EFF. OF II A:;TE \J ":;TE mIlt. 

-----------------------1----------------------------------1 
tlAX flnJtl AVERAC;E ur 10 100 II< lOOK 

nAn LF.VEL nAIl LEVEL TO TO TO TO TO 
11"] COIIT" IIIEIl3 I IETEnS~ J IIETEn:::' J Inr/"r mr/hr " 10 lUO lK looK 1000K 

----~--------------------------------------- --- -------------------------------------------------------7----------------------- --------------
t11-IIASTE 

DlllJHS 

GhL- 30 
G.IJ..-55 

rolES 

7~.5nX50.5"X]B.5" 
U6"15~"X5~" 
nl"xllll"IT7" 

~B521 2.002E-Ol 1.0 

10 4.205[+00 1.0 

1.01[+0~ 1.01E+04 2.00E+02 5.00[+00 20931 15000 5000 0 o 

4 . 20[+0} 4.20E+Ol 2.00[+01 5.00E+00 5 5 o o o 
66~15~"X111.5" 1000 2.317£+00 1.0 }.32E+03 2.32[+O~ 2.00£+02 5.00[+00 900 100 0 0 0_ 
!I!! "XII 0 fi KilO ri 
mnEE II£TEA (lIOED 
tkltl-STAItOAAD 1:0:(1 

DillS 

II III 
1t-4 
120 CU FT DIll 

nil \/ASTE 

I\) .... 

O/If. GAlI .OII 
FIVE GALLOH 
TlIIIlD GAL 
F1Fn FIVE GAL 
CAU 12"160" 
C~LI!m. l' X 6 1 

rIVE OIOIC FT 
L011G III I-CAN I SIT R 
slion T ru 1- CAlli STE A 

28 8.976E-Ol 0.0 

,.) 

'i 

" 

1"00[401 '. 2. 51E+01 ~.[lO[405 9.00[+04 o o o 28 o 



TAI3LE 6 (cant.) 
N f(oJ Ifr.lm IIASTE TII."T \JILL 11[COIIE AVAILNILE rnn SlIIrm:IIT 
N -------- - ------- - ------------------------------

( I?U6-20IS) 
(,\CTlVITY) //Illtn!':n AT EACII I'u CUlIJE If:VF:L 

------------------------------------1-----------------------------------------------------------------
ronL lOTAL Of lOTAL Of UP .6 2 '5 IU 2{l 1111 100 1 LESS mAli .... VERAGE FlIlES 
Pu L11UIES .... l.l. ACTIVITY TRU-ALrtIA TO TO TO TO TO TIl to TU 100 IIEAT unrUT (oII1(11T 

(CURIE~) CIlRIES . 6 2 '3 10 20 /III 100 lK nd/gram IlAnS/W) l ESI 110 

----------------------~-------------------------------------------------------------------------------------------------------------------------------
L11-1I ~STE • 

VRUI'S 

GAL-30 
GAL-55 

roXES 

1.70E+06 2.00E+06 3.00E+05 7431 · 7500 7500 7500 7500 7500 2000 2000 0.0 3.00E-Ol no 

711.5"X')0.o;,"X38.5" 
~8"XSII"x54" 2.50[+01 2.50[+01 1.00[+01 3 3 4 0 0 0 0 0 0.0 1.00£-03 no 
',2"X6B"X17 M 

68")(511")(]8.5" 5.00E+03 1. 75[-+04 1.70[+04 150 150 150 150 150 200 50 0 0.0 3.00£-01 no 
BB" x"B"XI,O" 
TIlREE IIEYER aJOEV 
fOlI-STAIlVAnv IlOX· 

DillS 

1\ III 
11-4 
120 CU rT [1111 

fill lJASn: 

OIlE GALUlIl 
FIVE GALLON 
TlIIRTY GAL 
fiFTY fiVE GAL 
C/l1I 12"X60" 
CYLlIIO • I' X 6' 
fiVE am IC FT 
LOUG IIII-CArIISlEII 
'STIOJlT 1I11--c A III S T E R 

4.110[+02 2.711[+03 5.80[+01 6 2 2 1 5 10 2 o 0.0 3.07[-02 no 



TN3LE 6 (cont.) 
(G J liARD 1/":JTE niH UlLL (JECOtiE "VA I!.AIILE fDU 5111111EIIT 
-------------------- -------------------------
( I'JU6-20 15) 

\JEIGIIT DIST. UIlII[JER nr £Arl! IJ[JGIIT (KR31 

------------------------1-------------------------------------------------------------------------
1101I-R"n ToaL AVEn~GE UI' 1(1() 360 6110 1 )60 2270 31 Uo 5

'
150 7100 ~X I SOTOr I C 

IIHARIJOUS WEiGIiT VEl/SIll 10 TO TO TO 10 TO TO TO TO ;(iH~ 
IIHERI AL 1(63 Kf(!l/m-) IIlU ]60 6 [\0 1 )60 2270 J 1 [\0 5 li'j 0 7100 11 J50 X~)l).W/(W.HIl( CONTII lOUT ION 

----------.-----------------------------------------------------------------------------------------------------------
a I-~' (1.51£ 

DRUltS • 

GAL-30 
GAL-55 

OOXES 

yes. ____ 1 ~OOE+07 J_._9_0E~OL _}913~ __ ZOOOO 10~~~ o o o o 

/lm2ql 
Pu238 

o Pu239,240 

7Q.5"X50.5"X][I.5" 8BHX5~"X'i'I" yes 3.00UOq 7.11Ef02 0 0 0 0 0 10 0 0 0 Pu239,Z,.,O 
112"X6U")(71" I\nlZ-zrI 
68"X,)Q"X)8,5" yes 2.00E~06 1l.62E~02 0 0 0 300 300 400 0 0 0 Pu2392"0 
M"XI18"X1tO" ' 
nlllEE IIETEn CUDED 
tlOll-STAI/OARD OOX' 

DillS 

II ItI 
H-q 
120 (U FT BIH 

rUI I,ASIT 

15t 
lOX 
75% 

100% 
601 
"0% 

OllE GALI.O" 
flVE GALLOII 
nllRTl GAL 
Flm riVE GilL 
CAli 12"X60" 
Cl'llIID. l' X 6' 
fiVE allllc FI "" PuS) 25%.. . 
LOIIG RlI-CAIlISTER yes 7.J2E~O~ 2.90E -I03 0 0 0 11 Z 22 0 0 0 UJ6 75% Flsslle ~lilLel"1al l1il~s 
SnJRT /lI1-CAIlISTER rur-r--15 ' 

N * - 39% lead shot as shieldIng r1r~Jr1f1r 1J5~ Total Activity 

w 



TABLE 7 
I\) (7) SrEr.Ul CASE IOU IIASTE mAT IlIlL BECOIIE AVIIIUJIl[ FUR SlIIr1I£IlT 
J;: -----------------------------------------------------

( I ?1I6-20 1 5' 

ai~,.iA~rr---------
onUlIS 

GAL-3D 
GAL-55 

IlIlflllr.n Of VOlUtIE Of 
COllrAltIEAS CUIITUIIER 

WJ 

AVE. PACK. VOI.UlIE OF 
Efr. or ~ASTE 
cot/TIl IIIERS IIETEns- J 

VOI.UIIE OF 
~ASTE COltT. 
lInEns·] 

RAD LEVEL AT cullncr mnlnEA AT EACII LEVEL (mr/hr) 

-----------------------1----------------------------------1 
"AUlun AVERAGE ur 10 100 IK lOOK 

A1JJ LEVEL OAD LOR 10 TO TO TO 10 
mr/hr mr/hr 10 100 IK lOOK IOOOK 

tlONE FOrt CII I~I\ST[ 

ooX[5 

n.5"xSO.5"1:J8.S" 
86"X5~ "XSII" 
112~X68"x17 .. 
66~XS4"X]e . s" 
BIl"XIlB"X48" 
TIln[E ItETEA CUDEO 
IkJlI-STAIiOA AD tJoX' 

DillS 

/I III 
tI-q 
120 ctI FT Bill 

All UASn:: 

Ol.IE GAllOIl 
fiVE GALLO" 
THIRTY Gill 
nfn fiVE GAL 
CAN 12"X60" 
CTllIIO. I' x 6' 
rIVE OJnIC FT 
LOIIG ~1-CA1I1STER 
SlkJRT lUI-CAlliSTER 

11 B.976E-01 

" 

.. ' 

. r _ \ L 

0.40 4-70E+00 9.90E+OO 1.00[t05 3.00E~04 o o o 11 o 

,.... " •• ,':..011 , •• • • - . '11 ..--" ... , ~-- .. . .. ..... ! .,.. ---- ~ I I - .... ~ · .... ~- .... -;- ~ t 



TABLE 7 (cont.) 
7) srECIAl CASE TAU 1'''5T£ l1IftT IlIll IlECOItE AVAILAOL£ FOR SlIII11EttT 
-----------------------------------------------------------------
l'JU6-2015} 

(ACT! V I TIl IIUI \ElEIl AT EAel! Pu CO R I E LEV r~ . 

-------------------------------------1-------------------------------------------------------------------
ror.~I. TOTAL Of TOTAL Of UP .6 2 5 10 20 011 100 1 lESS 1111.11 AVERAGE FIIIES 
rtJ OJJlIES All ACTIVITY TAU-ALI'IIA TO 10 TO lU TO TO TO lU 100 IIEAT OUTPUT millE/IT 

(CURIES) CURIES .6 -2 5 10 20 Oil 100 IK ncl/r.rBnl IMTTS/W] 1£51/10 

._----------------------------------------------------------------------------------------------------------------------------------------------------
II-UASn; 

------Dnu,lS 

GAL-3D 
GAL-55 

OOXES 

1~ . 5"X50.5KX3B.5H 
88"x'jll "X,)II" 
I 12"X6B"X17 " 
68"X5'1"xJ6.')" 
BO"XItIl")(IIB" 

. TIIIIEE IETER mDEO 
0011- SUI/OAIID OOX· 

BINS 

I' III 
II-II 
120 CU FT BIll 

:II ""STE 

DUE GALLI)!I 
riVE GALlOH 
TlIlnTY Gi\L 
rIm fiVE GAL 
C,I,II 12"X60" 
C'tUIIO. I'X 6' 

NONE FOR ell ~IASTE 

FlVE mUle FT' 
LOlle IUI-CA!![SIER 1.1J2F.+02 1.891(+03 2.70[+01 ~ , .. 1 0 1 ~ 

I\) 
Ul 

511On1. lUI-CAlliSTER 

• I , • • ',; 

, ~ . 

o o 0.0 ~.79[-02 DO ------



TABLE 7 (cont.) 
(7) SPECIAL CA~E TRU IIASTE nlAT \lIll IlECotl£ AVAILAIllE FUR Sllll'll[IIT 

I\) --______________________ -----------------------______ _ 

0\ ( I '}86-20ISJ 

1101I-AfkD 
IIAl~AOOUS 
!lATER fAL 

IIE1CUT DJST. ' »WIUER AT [ACII II[JGIIT (Kg.,) 
-----------------------1--------------------------------------_____________________________ __ 
TOHL "VEnnCE U/' 100' J60 6110 1)(00 2Z10 3 HIO 51150 7700 55 
lIF:ICIiT IJENS I TY TO TO TO m TO TO TO TO TO IIATE R IAL 
Kr,:I KK:l/I1I-] IUO 360 6Elo' 1]60 2nO ]tUo 51150 7700 11)50 OESIGIIATiOti 

-------------------------------------------------------------------------------------------------------------------------------
ClI-IIASn: 

VRUIIS 

GAL-30 
GAL-55 

00l:E5 

1~.'.i"X'.iO.5hx3a.5» 
88 h XljljhX511" 
, 12"X68"X71" 
60"X511"X]0.5" 
88"X48"XIi8" 
nlREE tETER runEo 
IlOII-STAtlOAnO DOX. 

BIllS 

t1 I II 
H-II 
120 CU IT BIN 

III \lASTE 

ONE GALLOII 
fIVE GAlLOII 
nlIRn GAl, 
fIfTY fIVE GAL 
CAU t2"X60" 
CYUIIO. l' X 6' 

NONE FOR ell HASTE 

FIVE CUOIC fT * 
LotlG JIll-CAlliSTER yes 3.26E+04 3.30E~03 0 0 0 0 
51klRT 11I1-CAlII STE R 

* - lead shot used as shielding 

PuS] '>5% o 1l 0 0 0 U3fi ~5% Fissile Malerial Ha~s 
Pu5:J--IOX-- . 
~1r[, /ril\p 90% 10 ta 1 lie t i v i ty 



_'ASh... _ 
SI'Er. I tiL CASE Tllll IJA:;TE 
It) STOIlED AIID IIE"11LY GEIIF:IlATED \lASTE m nE LEn 011 SITE 
MiTI:: DEEtlED //oT 10 DE C£RTIflAlllE 11l1l0UGIl TIlE rrAR 20' 5 

IIUIIDER Of VOLUltE OF 
COllY AJIIERS CONTAII/ER 

W] 

'" I" 
I I r : "An LEVEL AT amTACT (ACTI V ITY) \j [lGI IT {) 1ST. 

AVE. PACK. ' VOUIII£ OF '! vounl£ Of --~;;I'.-;'~---~VE;;~;'E---T~TM-.-------T~T;t-;;;:---T~TAL-~----T~rM~-------
EfF. OF WASTE WASTE- OJIIT. RfLU LEYEL IIAU LEVEl ru CURI£.5 ALl. ACTIVITY TIlU-ALPlIA UEIGUT 
COIITAWERS I1ETEII3-] III::TEIl~- J , mr/hr mr/hr (CUIII E.S) cun IES Kg~ 

------------------------------------------------------------------------------------------------------------------------------------------------------
1I-IIA5TE 

ORUHS . 

GAL-lO 
GilL-55 

1 rl:·:r.~ 

7~ .')"X,)O. ~"X)O .'3" 
""::5'1" 

I '2"X66"X17 M 

60"X5'I"X)U.5 " 
UR"X'Ill"X~B" 
ntREE II£TER CUllED 
!101I-SIAI/OAne oor.· 

nll/S 

II II r 
11-'1 
120 CU FT Dill 

6ft Sphere 

r.!1-Ui\3TE 
------------- --------

0"[ Gi\U.OU 
fIVE GALLOII 

7 1.036£+02 1.0 1.036£+02 1.036E+02 2.00£+02 5.00[400 1.50[+02 1.50£+02 1 . 30[~02 1.S2E404 

4 3.20(~OO 1.0 1.28(+01 1.28H01 Q.nO(+on o.oor+on 1.54EtOl 1. 54E+01 1.54(t[l1 ].20EI04 

2' dia x IS' long cask 12 1.30(+00 0.26 4.06(-100 1.56(+01 5.20(+05 9.90(104 r..31EI02 2.213[103 7.10[tOl 3.93E+04 

2.5'dia x 15' long cask 1 2.10£+00 1.0 
: I , 

, 2. lOE-IOO · 2 :10[ tOO 1. 75£+03 1. 75£-103 1.lI9[-102 2. 19[102 1.70E101 7. 2{iEfOJ 

N 
-l 



TABLE B (cont.) 
:'-.I'['c I III CA~E TAU liMiTE 

N (II) swnro 10110 IImLY GEIIEnATEo ttA5T!:: ro fl[ u:n 011 S(1'E 
()D UA:nE DH.m:o rIOT 10 IJ( ct:nUrlAflLE nlROllG1I DIE YEAR 2015 

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

AVERAGE 
DEIISITI 
1(r.:I/I. "1 

AVEnAGE' fl/JES 
ilEA T OUTf'UT roUTE/IT 
"" TTS/n-] (Y [5/110) 

11011- A i\1l X~ Ie 1 SOTOP Ie 
IIAZAlUlOIlS XHklf)R{~l ' CONTR I ~UT ION 
IIATEAIAl xR~t~nt}fk 

-----------------------------------------------------------------------------------------
C11-IIA5n: 

DAUllS 

GAl-]D 
GAL-55 

OOlES 

1~.5"X50.5"X3H.5" 
88"X5~"x5~N 
112"X6U ft I11" 
68"X5~"XJft. 5" 
116~K"OM)(ItH" 
TImEE II£TER aJOED 
'IOII-SIAI/VARO ooX' 1.4 7Et02 4. 50E -02 no 

DillS 

II III 
U-q 
120 ru n DIN 

6ft Sphere 

RII-IIASTE 

OIiE GAU.OI! 
FIVE GAlUlN 

2.50E-t03 4.30E-02 no 

Cask, 2' dia x 15' 10n9 2.50[+03 1. 39[-01 no 

l ' : I\. , " ! " I' '. 

NA 

no 

* yes 

J;c:'~~~.! . i Cask. 2.S'd\a x 15' long 3.50[+03 2.34[,..01 ,no,i ' J--'" 

• - lead shot used as shielding_ ; 

Pu239.2110 100% 

Pu242 100% 

Pu53 25% fissile .ltaterlal Nass 
U36 75% 

Pu52 100% . fissile Material Mass 

Pu53 
IlFP/HAP 

Pu52 
I1FP/IiAP 

•• - Metallic Ha likely. 
HA -Data not available. Possible lead silielding built Into some waste it~n5. 

. ' . . tI, ~ 

. ' l 

" l F ~ 

~~i Total Activity 

061 
l~l Total Activity 



TABLE 9 
SPEC!~L C~SE TRU WASTE 
(9) SO I L COHTAH HI ~ Tf]) W Inl llIU INCLIDES 

RAD LEVEL AT CONTAer (ACTIVITY) 

VOLUME Of 
WASTE 
HETEIIS~3 

------
ClI-WASTE 

-------------- 1.140[+03 
RII-IIASTE 

N 
..0 

HAXIHUH 
RAD LEVEL 
mr/hr 

/'11\ 

AVERAGE TOTAl TOTAl OF TOTAl Of 
/lA~ LEVEL Pu CURIES AU. ACIlVITl llW-ALf't[A 
mr/hr (CURIES) CURIES 

--------------------
NA NA NA tlA 

WEIGHT DIST. 

TOTAL AVERAGE AVERAGE nilES HOH-RAD 
WEIGHT [}EHSIIT JlEA T ruTruI IDtffElH 1/ AlA RDOUS 
Kg5 Kg3/m"j WATTS/H"3 (YES/HO) HATERIAL 

3.00[+06 1.20[+03 NA Yes NA 
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-,..,.~ 

~lO 
SfrCIAI. C"S~ TI1U IMSTE 
(IU) BURIED TOU WASTE 

C11-IIASTE 

DRUIIS 

GAL-]O 
GAL-55 

110T mlln IIIEO 

LOXES 

1Jl. S"X50. 5 "X3B. 5" 
00"X511 "X5 1\" 

, 12"X68"X71" 
68 n XSII"x3H.5" 
88"X4 8" XIJ U" 

. TIlAEE tlElEA OlDED 
NOII-STAIIDAAD oox. 

III /IS 

/1 III 
/t-~ 
120 CU FT DIN 

' AfI-1/'\3TE 

---~~E-~~Li.~"-------

w 

fIVE GALUJII 
TIIIRH Gill. 
FIFTY rIVE CAL 
CAli '2"X60" 
CTUIID. I'X 6' 
fiVE aliH C Ff 
WIIG llH-r.AIIl STEA 
SIIOAT 1lI'-CA1HST£R 

tlU!IDER Of VOLUHE OF 
COI/TAIIIERS CUI/TAWER 

In 

Nfl Nfl 
. . -, . ~ .. , . 

none 

RAD LEVEL .n COIiTACT (ACTIVITlI ~E!CI\T !lIST. 

------------------------------------------------------------------------
AVE. PACK. VOLUlIE Of ' VQLUIIE Of IMXJtnIIl AVEnAGE roTA\, 
Err. OF ""STE IIASII: aJIIT. nw LEVEL RAf) LEVEL Pu CURIES 
CONTAII/ERS IIHEnS-] !'HEIIS-) mr/hr rnr/hr 

roTAL Of TOTAL Of 
ALL ACrlVlli lnU-ALI'IIA 
(CtJHIESI CURIES 

TUTA!. 
WEIGIIT 
K&3 

Nfl 1.00E+0I1 Nfl NJ\ NA Q.50E+03 Nfl 6.35E+03 NA 



TABLE 10 (cont.) 
~ 5rf.CJ~L CAst tnU ~ASTE 
N (10) DUR I ED TRU IiASTE 

:II-IIASTI 

DRillS 

GAL-30 
GAL-55 

IIOT al/lrA II/ED 

oox~ 

1~.5hX50.5"X)8.5· 
88")(54"1l54" 
I IZ"X68"Kl1" 
68"Xtjlf"X18.5"-
88"XII8"XII8" 
lllnEE tlETER WOED 
NOIl-STAIIO~RD 00)(· 

- DIllS 

II III 
11-" 
120 ClI IT 8111 

!I-UASJE 

OIiE GALLon 
n'JE GALLOn 
nllRTY GAL 
flm fiVE CAL 
CAli 12"X60" 
[VI. IUD • l' X 6' 
flVE omlc fT 
UlIIG JII'-CAJlISJEft 
51klRT IlII-CAIIISJER 

AVERAGE 
DEliSI" 
K~:l/"'-J 

tlA 

AVERAGE nilES 
liEU OUTPUT WIlTEUl 
IIAns/ ... ] , (YESI'kJ) 

IIA Yes 

none 

11011- r:ALJ xn 1 SOT or 1 C 
1110 lA RI()IJS XWxmltll At< cor IT nIB lITI ON 
IIATERIAL x~Wfi"H~k 

Yes 
Am2'11 
ru23~.2'10 

I 

561 
441: 



TABLE 11 
( , I) smnEll !lA~;TE 10 11£ IIA!IAGED tw l.a, lr.VEL 

IlllllDEn Of VOlUII£ Of 
COIlTA WE ns COli TAlil E R 

II"] 

AVE . PACK. VOUJIIE Of 
EFf. Of HA3TE 
COI/HiliEnS 11ET£R!rl 

RAD LEVEL AT rullT ACT (ACT( V In I \JEIGIIT DIST. 
-------------------------------------------------------------------

VOLUlIE Of /lAX 11 VII AVERAGE TOTAL 
"ASTI': rollT. R AD LEVEL "AD LE'I EL f'u CUR lES 
liETEns·] mrlhr Inr/hr 

TOT At Of TOT At Of 
ALL ACT{ VI Ti TRU" ALfllA 
(CURIES) CURIES 

TUTAI. 
U[JCIIT 
Kp;~ 

---------------------------------------------------------------------------------------------------------------------------------------------------------
Cl'-IIA&TE 

DRUItS 

GAL-JD 
GAL-55 

ooT rutlTAlllm 

roXES 

j' ,: 

lQ.5"X50.5"X)6.5" 
80"X,)Q "X,)llft 

112"X68"X17 .. 
61l"X,)I."X]Il. ') .. 
81l"XIJO"XIJO" 
TIlnEE I E1 En CUOEO 
HUIl-STAl/OhRO OOX-

,. 
OlliS 

" III 
II-I! 
120 CU fT BIN 

RlI-llllSlt 

w 
w 

ailE GALl.oU 
FIVE GALLON 
TIIIIlTY GilL 
nm flVE GAL 
CArt '2"X60" 
ClUIID. "X 6' 
fiVE DIllie FT 
LOIIG lUI-CAllISTER 
SU.JRT ,nl-CAIUSTER 

i r J • '. t, .. U ). I'~ ~! 

,.: 

650 2.082£-01 1.0 

1 1.75£+02 1.0 

none 

' " <, 

1.35[+02 1. 35E +02 

1.75£+02 1. 75E+02 

1 • : 

I ~ t~ r: J .!' 

t. ·'( l! :'".' 
~ It . i • ~: I! 1, I ";JJ 

IIVIt jil~'j' \: j 
I ·· ••• ;(W'J, ~I~ , . 

Nfl 

Nfl 

NA N" Nfl NA 8.00[-+04 

Nfl Nfl Nfl Nfl 2. 50[ +04 

'. 



TABLE 11 (cant.) 
( 11) STORED IIASH: ro DE 11A1IAr.ED AS WI LEVEL 

~ ------------------------------

AVERAGE 
DEJISI IT 
I<y.s/m-] 

AVERAG£ F IllES 
ilEA T OOTPUT COIITEI/r 
""ITS/ln (YES/I/O) 

----------------------------------CII-ijASTE • 

DIIU/iS 

GAL-JO 
GAL-55 

IIOT roliT II IIIE D 

OOX£S 

114.S"X50.5"X)8.5" 
811" X'jij" XSII .. 
112"X68"X71 " 
68"KSIf"X]8.S" 
88"X148"xIIO" 

5.92[+02 NA no 

1101I-/lAO 
IIAlAllOOU5 
HATEIlIAL 

no 

55 r ROI'05E\) 
I1ATEllfAL DISI'OS~L 

"DESIGIIHIOH LOCUlOll 

Pu239,240-100t Los {llamos LUI 
BUrIal Site 

TImEE IIEUR aIDED 
OOll-!iTAIIDflRD oor..1.43Et0 2 NA yes no Pu239,240-100X Los Alamos LU~ 

1\111'1:11 51 te 

rHIIS 

II III 
II-II 
120 OJ FT BIN 

RII-IIA3TE 

OH£ GALLO/l 
FIVE GAlLOK 
mlRn r.AL 
fiFTY fiVE GAL 
CAH '2"X60~ 
ClUliD. I'X 6' 
fIVE omlc FT 
LOUG I~I-CAIIISTER 
SlORT flll-CAlIISTER 

none 



2.2 Discussion of CH Data Tables 

2.2.1 Stored Waste Expected to be Certifiable 

~ 'L .'1 04 dQ ,'\~J~L ~~~~ ~ 
Witham: Processin) ~ r ~ - -(j 0f'/u-- I 
------~ r 
The following CH-TRU waste we=e conside~ed to b ' 

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) 

Glassl (code A-95) 

other noncombustibles in 30- and 55-gal. drums 

(codes A-41,. 61) 

cement- .paste (code A-76j 
'_r ____ --_ . ... _ _ _ 0' 

Sources (code A-SO) 

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 - u to about 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 11 listed boxes originated ,from early trial 

operations· of the SRF. ' " Several of these contain lead 

shielding that was ' an inseparabl~ component of some 

glove boxes that w'ere sectioned. - -

2.2.2 Stored' 'Waste') '-Nci't'- Exi>ected::..to be -certifiable 

without Processing. " 
- . -

The following CH-TRU wastes' were considered to be 

in this category: 

Graphite (code A-lO) - possible particulate 
.,-..... 

oil (codes A-20, 21) ~ possible free liquids 
-=-
Pr~ss wastes (codes A-25, 26, 27, 28, 29 56) 

.t::::=-

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 particul~te 
.:z; =-

Chemical waste (code A-70) - possible pa~ticu-

late and free liquids 

Vermiculite (code A-77) - possible particulate 
-r-==. 

Soil (codes A-8S, 90) - possible particulate 

Unknowns (code A-99)- unknown contents 

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

weight 

For the cases ,of ncin-standard size boxes and 

drums, the table shows the total number of containers 

that make up -th ,- volume of -these packages. A 

'listing,of.;all 39'7 no :';'standard 'crates ",in storage is 

provided in' APpendix -::C>' Includedoln ,this ,listing of 

all crates are seven -with- waste _that~we·=believe .- cannot 

reas~nabiy--'b'e size reduced ,.(see.:2.2.8). , !\ . . currently 
. - - ~-' . ~-:-=:!.~ ·r-'-·· -. - .-

unknoWi1"nuD1ber of ,thesecrates contain lead-lined glove 

boxes~~hi~h, <when sectioned;'; will result in lead

containincf -TRU' waste. . 
. ' 'W' .. _:: . 

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 o~drums of Los Alamos stored waste 

listed as containing "chemical waste". 
==---

In most 

instances this waste is a solvent material absorbed o~ 
.... ? 

vermiculite. 

2.2.3 Newly Generated -Waste Expected to be 

Certifiable without Processing 

The large majority of Los Alamos TRU wastes gener
-n 

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 

~J2705m3) of COmlJust~:-=~) that will ~- ~(;I!!! 
~--;~~----;"' 

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

however, because the incineration is ~ a required 

processing for.w~pp disposal. ~h~~;t~ of this 
. ,-

waste will be accomplished sole.l-y'for reasons of cost 
,/-- , 

effectiveness. . erat' 'n' will result " in 

- approximatelY~2~~~~~(~5~9 m3 ) of w~ste actually going 

to WIPP. 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 Exuected 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 ~e~ire 

size reduction treatment f9r 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 Ava;~able ~O~ 

So waste to be shipped to the WIPP are only 

those co ustillle solids that are e9 
~cinera~ue to their\E£gher '~s o~ 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 nUlItbers of packages-by "Pu 

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

mations. . ----- . ~ _ 0.-

Non-radioactive hazardous material,_~ontained in a 

portion (currently unknown) - of ' the .boxed",waste origin-
-:-.- ~ -- --...,;. . . 

ating from t.~e __ SRF, is lead 'shielding -built ::into some 

glove boxes. ~_"""""'l:'.ead is inseparabief;o~ ~the' TRU " 
"- .... -~ 0_ . - , 

waste. 

hat Will :Become 

Based upon the definition of special case eSC) 

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

SC wastes are anticipated as being certified. 

are @because there is 0 identified, practical mea 

processing for WIPP acceptance. 



2.2.8 Stored and Newly Generated Waste to be Left 

On Site-Waste Deemed Not to be certifiable 7h~ouch 

the Year 2015 

Currently only a small volume - 116 m3 (4096 ft 3 ) 
~ 

total - of the stored Los Alamos waste is identified as 

not being able to be processed satisfactory for WIP? 

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 experirnen~al 

spheres. 

2.2.9 Soil Contaminated with TRU Nuclides 

An estimate of the total volume of contaminated 

TRU soil is ,U 40 ;m3 (40 253.:ft3J. No other data, 

however, , is available for ,much,of .. this material. The 
. • •. ' - u . .. ,; ~. ~ .. . . . . -. 

soil originates from being contaminated,in .association 
"I .. .. ~ _ ..l.: ..... . ..:; •. '~ .. 

,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 
- ' ' 

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

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

possible, however,-±a-es...t.i.:mate these fractions. - ' - --'" 
2.2.10 ~~~ied TRU waste~ 

-. " , ----Based upon the-Ioo~nc~~ definition of TRU 

it is estimated that ~~ (353 lOO ft
3

) of 

waste, 

this 
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waste has been buried at Los Alamos. Based upon ou~ 

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 ~nd/or 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 and/or 

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/g 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 0: non-

TRU waste for Los Alamos originates almost ent~rely 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 breakdow~ 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 Processinq 

since about 1984 I 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 WI?P 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 Processincr 

No RH waste is expected to require processing fo~ 

certification beyond that accomplished by the generato= 

in preparing the waste for disposal. 

2.3.3 Newly Generated Waste Expected to be 

Certifiable without Processing 

Per current plans (see 4.3) I 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 
- " .. . " .. ~- -.r _, ' • . 

No RH waste is expecte-d to "'r'e'qu'lre- processing for 
. " ! - ~ 

certif ica tion ,beyond ' that -~~-~~Pl~:{shed : by -' the generator 
- - - :- -~::. :,;.~ ~ :~ .-:: ? 

in preparing "the waste for disposal. 
- , ' : -

..... - . 
, ~ : ' ~ " 2. 3.5 Soft/Hard waste That will Become 'Available 

. -, .r ~ _, _ •• 

" for Shipment 

' While a po~~on of Los Alamos RH TRU waste is 

"soft" waste, it is not practical to- s~-gr'egate 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 Soecial Case TRU Waste That Wi ll Become 

Available for Shipment 

Currently it is believed that 11 existing 

steel/concrete casks (see Appendix B) in storage 

contain RH TRU waste can be certified by NDA-NDE ~eans 

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 -
st;;e;;e~l~/~c~o~n~c~'r~e::t~e~c§!a~s:=_ k:=:_ s:...:.....: (s ee.APpendi?. _~) f or which there 

. , ~ .. - ~ . ?tPpears to be no practic~l means to certi'fy," 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 :-repackaging 
. . . :. -. .:: ..,- ~ ~ .: ~.::. .:: ~ .: 

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 WIPPi no NG waste will be left on site. 
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2.4 TRU content of Waste 

2.4.1 Stored CHWaste Through 1985 (Tables 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 95.9% 

uranium-233 1. 0% 

plutonium-238 1.8% 

plutoniwn-242 0.3% 

americiUlll-241 0.9% 

other 0.1% 

PlutoniUlll-239, 240 refers to all of the mixtures 

of the$e isotopes (Pu-51 through P?-5}) , while 
' --'~ -.. ~,.- .. - ... ... 

plutonium-238 is heat source material .. (pu-83). other 

as 'I'RU include 

237, -243, 244. 

other contaminants in the waste include the 

following: 

mixed fission products 

uranium-235 

uranium-238 

thorium-232 

2.62 ci 

941.9 g 

539495.3 g 

21.000 g 



2.4.2 Stored R~ Waste Through 1985 (Tables 1 

and 2) 

Remote-handled waste in storage at Los Ala~os 

through 1985 contained the following radionuclides as 

contaminants: 

plutonium-239 1. 73 kg 

uraniwn-235 4521 g 1 
f H/-f l/\ 

mixed fission products 3988 ici L-- ~ 

uranium-238 5.3 g 

~ 2.4.3 Buried TRU Waste 

j{) ; utj The buried TRU waste is estimated to contain a 

total of 13.5 kg of transuranics. The distribution of 

this material is as follows: 

uraniUll1-233 20% 

plutonium-238 0.01% 

plutonium-239, 240 67% 

americium-241 13% 

2.4.4 Soil contaminated with TRU Nuclides 

For the estimated 1000 m3 of TRU 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 (8.6 total Ci) of TRU' 

I,ff' 
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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 Was~es 

3.1 General 

Most contact-handled (CH)-transuranic (TRU) wastes sto~ed at 

Los Alamos National Laboratory (Los Alamos) are resting en above-

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

covered with plywood sheets, heavy vinyl sheet i ng, and a minimum 

of I m (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 (IWO?) 

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, ~oom an~ glove box 
'. .. . 

trash (both combustible and noncombustible) ;'._plutonium-processing . "--.. . ·'· .. T· .. ·l ", 
line wastes ( including precipitates , salts and cakes)' i :sludges 1 

• I , - ;.;)., . 

c~mented wastes, high ~fficiency particulate ~ air...:...(HE_PA) 'filters, 

contaminated soils, building decommiss~?ning debris, absorbed 
...... -.- "--

oils, graphite, and seven drums and on~ crate ' of:·.~~nknown content. 

Examinations of packages around access an .. ..' pits ha~ve ~~&h 
h . - ~0-r ---s own that packages are lon generally \" {, f + 

Addi tionally, there are 1.58 0.8 m (3 0 ~n.) -diameter ~ 
corrugated metal pipes (CMPs), 6.1 m (20 it) long, filled with 

cemented TRU sludges and other cemented TRU liquids that are 

being stored in a pit at Area T at the TA-2l 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 D= high-activity plutonium-238 and uranium-23J 

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

ar~teel/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~{n conjunc~ion 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 ~e 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 approact 

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 dur~~g 

FY 84. This operation revealed no difficulties in removing t~e 

overburden and no contamination or breaks in containment were 

encountered. 

3.3 Nondestructive Analysis and Nondestructive Examinatio~ 

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 ~eduction . Facility (SRF) . after. a physical 

check to ensure container integrity. Any bre~~hed. container, or 

those ' with -questionable in~~gr~ty I will be. overp:acked for safe 

onsite handling. 
. 

Those retrieved containers .for which certification is -. .;.-~~~~~==~~~~~~~~~~= - - - - •• _F- ,;.- . ..:.... _ _ • • __ .. __ _ ___ _ 

~hought possible wi thout::..further processing will be sent to the 

' ..TBlT }lol=ldoi'tnlctive Analysis - Nondestructive Examination (NDA-

NDE). Facility beginning inFY 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 
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and to repackage the waste in a container accep~able to the 

controlled air incinerator (CAr). 

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 Facili~ __ _ 

Process ina Methods for Contact-Handled CH 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 theSRF. 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 th~can be 

accomplished. ' While the exact technique and locetion fo~ 

this task are not yet determined, it is assumed that 

completion is possible based upon past operating experience. 

3.4.2 Sludges o 3.4.2.1 Corrugated Metal Piues ~~~~~ 

Cemented TRU solutions will be processed in a Sew 

facility (CMP ~ Processing Facility), where each 

6.1 m (20 ft) eMF will b~ 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 

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

certification. 

3.4.2.2 Drums 

Dewatered sludges are p~~~~~ mil plastic 

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

gal.) .POT 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 

drums. 

3.4. 

AbOUt-.65% df the combustibles (room trash " ~er 

f!!!!!!? . ~ 
combustibles such as oils) are suitable for i9£inerati~n at 

e 9 
the TDF. The 65% originates from analyses of e-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 ~ cionipatible' with the'incinerator,.waste-charging 

operation:"" Three" drums of graphite ,alsowill_.be transferred 

to " the' TDF'; and incinerated~ The small volume of residual 

ash fro~ incinerator operations Will_ be immob il i z ed in~' 

cement at the, new.:)iaste management. 'facility being 
. o:-_~ .- _ ........ =!:: .. ") ~-:' _.,_ • ~- . .- ~ 

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 

3.4.4 

-~~~~e 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-Producino 
____ - ~"'"'r'-=;:.., 

Nonparticulate-producing wastes, where possi~lef 

will be certified directly by means of NDA-NDE 

techniques. Nonparticulate solids segregated in 

operations of the TRU Waste Processing Facility or TD? 

will be packaged and certified (as newly generated 

wastes) in these-~~cilities, 

3.4.4.2 Solids t- PWiculate Produc; no 

Those ma~erial~ t~at potenti~lly would create 

airborne particulates will "be 'immobilizeq ~y Qoment or 

another agent depending "on the physical requirements . 
. --:; '( . . . 

The primary alternative' under-consideration is that 

these ite;'s: most"likelywill:.:simply:.be added to dru...-ns 

along with -cemented residues. '0':; This -treatment will be 

accomplished in the TRU-Waste processing Facility 

beginning l.n FY '93. - ...... ::~.--

3', 4. "4<~ 2.1 contamina"ted --soils . 
..r _ 

About 134.7 '10.3 .( 4'755ft3 ) have been generated 
c 

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 Filters/ 

There currently are approximately l~J 

(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 p~ 

facility where a proposed three sta~e shredd~ 

will shred the filter media and wood ~ 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 

If feasible, the 

media will be an exis~ing 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 ~Oi~ 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 

direct 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 ~rial. 

3.4.6 ~cess Wastes ' 
~ -=::7 

There are about 416 m3 (14 682 ft 3 ) of process wastes 
<"2- S 5 > 

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

consist of e~apo~E bottoms, pr~:ipitates, ~ludges, filter 

c3k9sl~eached solids, etc. Generally, the wastes are ....... 
packed in small cans (similar to paint cans), which are, ~n 

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

nonrecoverable TRU wastes with up to 200 s:. ulutonium-23) or 

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

will be the last wastes of the retrievable inventor~ to be 

ce~~t fj$~i?n is the alternative being 
- ' . . :-:'~-:.'.: ": , "', ,--: -" ' -

? 

processed. 

considered. 

Examination, sorting, and processing operations will be 

carried out in glove boxes in the .TRU w.aste 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 probab~y 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 poss~ble, the contents will be 

identified and a categorY will be assigned for subsequent 

processing arid certification. Container opening and waste 

segregation, if necessary, into certifiable or treatable 
- , 

categories would be carried out in the TRUWaste Processing 

3.4.8 speC*;:l Case esc) __ , ___ - - -

There are some small volumes of waste that cannot-

reasonably meet the-"criteria- for eertific~tion. One option, 

th-~- :::~o-~'t realistic identified to date_ is greater_ confinement 
.. 

disposal (~~ burial at the :~s Alamos TA-S4- D_i~posal Site. 

Wastes currently identified as CH-SC include massive 

metallic obj ects "and machi,ne tools that cannot be processed 

in the SRF. The currently identified volume of these wastes 

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

and possible solutions for these wastes will be addressed 

following the work-off effort (FY 97) on a case-by-case 

basis. 



3.5 Re~ote-Handled Wastes 
- • 2 

The inventory through 1985 of RH-wastes consisted 0: 23 

steel/ concrete casks 0.6 m (2 ft) in diameter and up to 4.4 ro 

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

(13 ft) long, and 5 pipes 0.3 m (9.5 in.) in diameter b y 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 _______ cH5l' 

,.p.I.:Qblems • . Each consists of small cans of waste sealed in a 13 
~ -

., :. ,: 

- (1/2 . in. L wall, 0.2 m (9 in.) diameter .. steel pipe, surrounded by 
.. ' :' .. . _ , __ ,.:.. _ -2...J..,. .. -: .: r ._' .-. _ "' .. 

~ .. -... . - . . 

concrete wi thin a O. 6 m (24 in.) diameter, 6 mm (1/ 4 in·~) wall 
:;': ~ ..: 

steel pipe. These casks are too long t~ be overpacked and f it 
' .- . .-~ . . -. ". _-.- .~. - .. : . . :.... .. . -:: ...... ;...-'_., - ~ 

into the RH waste transport cask . . . options for disposal of these 
~ -.. " . , -

casks include the following: 
. .. ,, : " ... .. 

o burying the casks on-site permanently, 
.... .;J - - ". . 

o making special shipping arrangements for terminal 

storage at the WIPP, or 

a 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 remaining eleven casks are of a size that, we believe, 

can be over-packed for shipment. certification of the~e wastes 

is thought possible by means of NDA-NDE technology 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 (SRF) 

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

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

methods could be developed to reduce volume and repackage 

various types of metallic waste items contaminated with TRU 

levels greater than 100 nCi/g of material. The SRF is 

currently being 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-2l. 

In the SRF, the retrieved waste equipment is uncrated 

and introduced into the process enclosure. A bridge cra~e, 

a turntable, and an electromechanical manipulator position 

the waste to be cut by the pla?ma-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 (TDF) 

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

fo'r development of incineration methods to red~ce volume, 
. - ~ ..:.. - - .-' - - ~ .. ' 

stabilize ' chemical composition and:elimi~~~e co~u~tibility 
... ~--

of defense·TRU wastes. The CAl in the TDF successfully 
- ~ . . ';; . :~ 71 ~ • ~~ . .~ ~. -: 

completed the TRU demonstration program and has been 

subsequently modified to process.other wastes. These 

include be~-samma radioacti~e wast~1 . i~change resins, 

car~ogensl oils, and other h~ous chemical wastes in 
~ . 

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

used to inciner~te 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 CAr is 

currently undergoing modifications to facilitate production 

treatment of TRG 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 produc~ion programs. 

3.6.3 TRG Waste preparation Facility 

The TRG 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. 

a The evaluation of the structural integrity of 

waste packages and the repair or overpacking of 

~tructurally deficient drums. 



o The staging of waste packages for the nex~ step in 

a series of waste handling p~ocedures. 

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 p~oceed 

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

the storage pad containing FRP-coated plywood c~ates of 

decommissioned equipment will be retrieved. The FRE-coated 

crates are unaffected by short-term exposure to adverse 

weather conditi~ns; 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 und:ergo.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 ~ndergo cleaning, 

inspection, and staging •. 

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

wide by 33.S m (~10 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 

contamina~able, and is designed and treated as.such. 

After be'ing 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 Analvsis and Non-

Destructive Examination Facility 

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

radioactive elements contaminating waste, and nature of 

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 m,?vement through the faci l ity. 

The drums then will be subjected to non-destructive analysis 

and examination. Following this procedure, certified drums 

of waste will be moved toa .staging area. in the adjacent TRU 

Waste .- ~ransportation Facility for assembly into configu-
~ ~ '.~. 

-- ~ . 

rations :for . s~ipmel:lt to the WIPP. ,_ Drums requiring fur-..... "rler 
. . d... . _ . . _ . ~ ,;. . :'~' :::' _. _ ~ ._ 

processing will be routed ~o the additional operations. 
. _. " ' ,' ~ -~ ~ ~ . '" :0 _ ,. - . '. - ~ ~ ~ .. ~ ~ ~'. ", 

The NDE will be accomplished by means of 280 KeV 
• • • ' • .::... ': ' . ' :." .~ .. ~ 7'" 

maximum :.energy RTR unit equipped with special features. 
... -- - .:.. _.' ~ .. - -~ .. -. 

_ including image enhancement, magnification, video cassette 
. -' . - . . 

recorder (VCR) recording, and har~ c~py. 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 eMP 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 in~o 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 Qf 

handling th~' retrieved drums of 'plutonium processing waste 

and placing th~m in a special glove box line for certifi

cation through sorting, shredding, fixation/immobilization, 

and/or 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 eM? 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 0.9 m (30 in.) ~n diameter, 6.1 ~ (20 ft.) 

long, and weigh 4.5 to 6.8 (metric) tonnes ( 12,0 00 ~o 

15,000 pounds). To meet the WIPP-WAC, the CM?s must be 

saw cut to fit in approved steel boxes wi~hin ~he 

defined weight limits of 2.7 (metric) tonnes (6000 

pounds). It is anticipated at this time t~a~ ~2e 

cutting is to be a wet operation, possibly involving ~~ 

industrial reciprocating saw. 

This equipment will be housed in a ventilated anc 

HEPA exhaust-filtered process enclosure. The build~ng 

itself will be a semi-hardened structure. Mate=ials 

will be loaded onto a trolley car by gantr~ crane, and 

the cut sec~ions will be placed into an approved box at 

a bag-out port by the same gantry ~rane wit~ ~emotely 

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 operat~on 

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 ope~ation at 

the process facility. 

".'"';""-:- .~ 
' , P': - ' ". 
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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 gl~v~ box line; the waste will be sorted, and 

. either bagged-out for incineration or direct certifi

. cation, ': or. shredded and ~ubsequently fi~~d in a cement 

. 'mix to ' maintain safe handli~g and meet WIPP-WAC 
'- .- -- . " .. 

requirements. . ...... '-_ ... 

'This facility will contain a glove box line for 

opening waste contain~rs and sorting the contents for 

routing to the various processes, an immobili:ation 

line, 'a line to pretreat process wastes, and a ---=--- ' , 
~e. 

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 nondestructive examination 

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



attachments will be used for materials handling w~thir. 

the facility. 

The immobilization line will be designed to 

immobilize soils, construction debris, g~indings and 

chips from the CMP-Sav Facility, shredder, a~d 

pretreated process wastes. Immobilization agen~s w,11 

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

auger or vibrator transport system. 

The rece~vi~g area, three glove box lines, a~d a 

shipping area will require a building approxi~ately 

J6J m2 (3920 ft2) and.will in~lude pe=sonnel support 

areas and materials storage. The. building will 

require ventilation_control, REPA-filtered exhaust, and 
. ... . - : ... ' - '~. ~ " ~: . ~" ' -

industrial waste-water collection. 

3.5.6 'TBUWaste Transportation Facilitv 
---' 

, ,The:TRO WasteTranspo!.~~t~on Facili~y, wi~l 
'" 

. accommoaate. opening, . loading, closing" and inspection-
- . ... . - - -.. ~ r·_' :-.-: . .=. ;";;'~ _~." •. " .!'" .. . _ • • ' .• ;. • . ~:.~ • . __ • __ _ 

testing capabilities for TROFACTs. It is a standard 
. .... ,.; .... :.~ -.'--_., . ';' .:"~ .: " ~~'. -.:---- . 

desiqn warehouse. ' To opt~ize TRU?ACT loads, the 

warehouse will need.to be big ,enough to store up to 

five TRUPACT volumes plus the ~ six-pack assemblies, 

and to allow fork-lift truck ~aneuve=ing. No special 

ventilation except to discharge diesel truck smoke 

exhaust would ~e 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 tr~nsportation 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 approxima~ely 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 Fiqures 5 and 6 also reflect the 

interaction between the various TRU Waste Work-Off Facilities and 

operations. 

A summary of the total throuqhputs 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, 

currently used for certified waste, is essentially empty. Los 

Alamos has sufficient storage area currently available and no 

problems in the implementation of the !WOP are anticipated. 

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

for inspection and monitorinq purposes. As of June, 1986, Los 
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Alamos has made two such inspections and no significant containe~ 

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. 

J ..... . ~ . ' ~ ::. : -

.- .. ~ .. -~ • -:. ".aI' _" •• • ~ -- . .... -

. - '" 

, ," . .:. :- . 
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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 (TRO) 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 GrouPr 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 ~he 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 7A

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 !ll~,tal 

drums and Fiberg~as Reinforced Polyester (FRP)-coated 

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

containers, (3) the' overpacking of structurally deficient 
":. ' .- -

contaIners'; 'and "( 4) the '~ s'taging of containers.for "the next 

step in the work-; ff .. process ." Metal 'drums " and FRP-coa ted 

crates will be brought~to the Preparation Facility following 
. " - " ." -

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

remove ~arth ' and, in':the: case ' of metal ' drums, a bituminous 

corrosio'n prot~ction' 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 process. 



4.1.4 Non-Destructive Analysis and Non-Destructive 

Examination (NDA-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 confainer'weight and "size 

restrictions. CMPs are 0.8 m (30 in.) in diameter, 6.1 m 
- : ... • • r • • ~ I _ : : .- "~ . ... . .... . • ,_ . ... _ F 

(20 ft) in length and weigh 4.5 to 6.8 (metric)'tonnes 
'" ~ ~ " ~ . ''; .: .:~ .. - ,. . - . 

,- .~ : ... :.-:. ' .. -:.-:: ... ~j" ~ :::-- :. ::, :N'.-=- ~ ~ . '. " ",=-7 
(12,000 to 15,000 lbs.) To be cert~f~ed, the CMPs-"must be 

saw-cut ,·to ' .. l~ 2 m (48 in • .) lengths ... Pr.:AJtherwise sectioned to 
. .......... .. ---.-~ .... - .~~~.L::....: r 

fi t in 'to the DOT 7A-approved 'l'.RUPAc~.-e(~icient box wi thin 

the WIPPdefined weight limits. ," :':" - ,' ,:< ;,' ~ ~:..:. _ .. 

4.1.6 Processing 

In the Processing Facility, waste drums will be emptied 

and the contents sorted for additional processing and/or 

cement fixing of the TRU waste. Drums, many containing 

materials near the upper limit of nonrecoverable TRU wastes 

(200 9 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 Transoortation 

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-Hanuled 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 • CMF-Saw .... -~ - . -

6. Processing 

7. Transportation 

The detailed work-off waste flow diagram is shown in 

Figure a.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 (m 3). 

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 ft3 ) at the TA-54 site and 442 mJ 

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

consists of the Femented sludge CMPs that will go to the 

CM?-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 8. 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 Preoaration 

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 a-hour working 

days per year, the facility could have a theoretical 

throughput of 6000 drums per year, or 1250 m3 (44 125 ft 3). 

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 990 m3 (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 I with ·- the ret~ieve~_. ~a~te then processed 

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

FRP-coated crates are bein({ 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 ft 3) per year; the SRF has experienced a 

considerable amount of downtime due to modification and 

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

ft 3) per year t 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 appro~imately three 2-week 

periods per year, two ·for NG-TRU and . on~ . for . retrieved 

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

additional week is required ~or. each startup and another 

week is required for ea~h 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 wast~ volume passing through NDA-NDE, 

approximately 10% is combustible waste that will be 

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

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

the' present· guidellnes and will be disposed . of at : the Los 
" . . ..... - ~ . ' 

Alamos low-level waste burial area. ,-:;::~. - ::.-_" 

Ahy 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 p'rocessing 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 ft 3 ) of 

waste. 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 ~s 

79% of maximum theoretical design capacity. A throughput of 

approximately 662 m3 (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 per?onnel will be available not only to 

,_.operate this. rather sophisticated equipment, but 'also to 
~. .- ~'. r ,_ Jo . :. 1 ~ • ~ • ~ ',', ~ : • : • ••• '. ~~. ';. •• :: . ~.,.:_ , _ .. '. • 

·· interpret the. resultant data required for certification. 
, • - -... .... • ~ ~: ,-' - . ..: '. _": ..1' - . ~ .~ .. ~ ~ ," 7~.~.~: ;',' :: ':. ""!." - . ... -

- . - ; .. _. _.. . 
An additional function of NDA-NDE will be random 

,'- -.-~- .. .:-~ ' ,-- - .-'- .. -. -~. :"' . :r !"= '~~ -:-;:'-. ;7 :..'"1'-,. - .. - ~ . _ ' 
~ - -} ' 0 . ...... - ': ... ' : " .: ? .. : 

"verificationof some NG-TRU received from Laboratory - . .. .... - . - .. ;. ... : .. ::~: .. -- . .'.;.:. : ...... "'.' . 

. generators. ~ 
r _'" • ~ 

4.2.6 CMP Saw 
- • - .. ..- ' • ••• ' • : -~ '. : '. • • r •• 

The .TRU_waste eMF Saw ,Facility is being ~J~~i~ned to cut 
., - • ' - r _ __ -..:;. . 

" - ~ . - . . " or ._ =- ," 

This ' als~ allows 
. - -.. ,-.~ 

-to size and package four CMPs per week. 
- ' 

-,- -.- , 

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 ft 3) is 

approximately 80% of the design capacity. The waste volume 

89 



90 

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 ft 3 ) of waste. 

This is 79% of maximum theoretical design capacity. 

However, the actual throughput needed to meet this "IWOP " is 

only 155 m3 (5472 ft 3) 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 eMP 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 ~eek 

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

ft3) 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 24 m3 (847 ft 3). A 36% average 

loading efficiency ~s 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 exis'ting inventory of eXperimental materials have 

been processed and the residues from decommissioning and 

decontamination have been removed. These wastes will be in 

a ' f~~ ~~~t " -i~ ::~~~~p~abl~ -at"'the WIPP~ ' "but·--the existing 
. :. ; .. ~ ,~ 

facility is -not 'suitablefor packaging the waste~in the RH 
.;; ~ - 3· . .. ~ • ,- ... ...... ... 

canister without signigi~~rit-equipmentmodifications,that 

'are":' not -- included in'the :'decbmmissi~ning budget -'(DOE-Ene-rgy 

pr~g~ams funded)'~:' : To . the:-- ~xtent practical I - these wastes 
- ," ... ~ . -~ "':~. . .... - <::' , ~ • , ~ -

would be packaged in containers that are compatible with the 

current RH caniste£. NG RH TRU wastes would not be 

generated after FY 90. 

4.3.2 stored Remote-Handled TRU-Wastes 
, 

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

Volume 29 m3 (1024 tt3) of the total Los Alamos currently 

stored TRU waste inventory. These RH-TRU wastes are 



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

which will currently fit in the RH canister for shi pment to 

the HIPP. These wastes will need to be eval uated on a 

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

and practicality of certification. 

A portion of the currently stored ~q TRU-waste be i ng 

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_canistertthey are pe=ha~s 

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

section 4.4). The remaining , portion of currently s~ored RH

·TRU waste, about" 1 m3 (3S.ft3), is . in cO!1tainers compatible 

witn the RH canister. There are several outions available 
'- .. . ~ . • .... .. . . ~ ;"j ....... . , 

- '~ to us" in disposing of ,it :as =: foll~w:s; :,: . : _~ , __ ,:;~.: 'i;~ ':' '::.:_ .0 .~'5-':' 

" :" , - '0' :: The'·wastes could: be.~.,certified -at , Los Alamos using 
" -'~ ", .... "- .. _ ....... -': ~ -:: : ~- ..... ~::. - . 

-- ' recently~' developed-.-m.obile ,NDE.: ~qJl~pment._ , ..-. This would be 
, . ,- . ..... . -- .. '.- .. -

undertaken"-or;.completed .. ,afterFY :97. " It is impossible . - ..... - .. --. "," ' ,' :: .... 

-'" :·to define .facility·:_and-:_equipment needs. at .this, time. 
'. ', .. .~~,--. -:: '~ ~~~ ~ " ' --:" ;:..:. -

New- facilities ,·likely w,ould .be. required" , and the cost 
_ '.. • - w _ ' .. • :- __ .: .: . 

would be extremely 'expensive for a veri 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 rut 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 Pronosed Alternative 

A proposal has been made to the Department of Energy 

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

Operations (TWO) 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 jRH-TRUwastes ' would be.completed by the end of FY 

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

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. 



I" 

4.4 snecial Case (SC) TRU wastes 

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

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 T~U 

wastes include massive metallic objects and machine tools'that 

cannot be processed in the SRF. The currently identified volume 

of S~s~-TRU waste is~3 (600 ft3); however, this volume will 

become ~3 (953 ft 3) if the II ca~rs pote~tiall: able to be J 
overpacked cannot be so processed. /D,irO"C - ~I?~. ""'r'-f <1 

Not all of the Los Alamos SC wastes are currently in one II (, ~ 
Cfl"

location at Los Alamos; they are mixed throughout the stored TR~, 

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) i (2) an exemption from the WIPPi and (3) an 

additional processing capability. The exact magnitude and 

possible solutions for these wastes will be addressed following 

the work-off effort CFY 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 

l. Initiate certification of new 
RH waste 

2. Complete estimate of Los Alamos WIPP 
transportation needs 

3. 90mplete Los Alamos Stored CH Waste 
Management (Inventory Work-Off) Plan 

4. complete certification plans for 
stored waste 

5. 

6. 

Begin shipping new CH waste directly 
to WIPP 

7 .. Begin shipping new RH waste directly 
to WIPP 

8 • Begin shippin'g' precertified RH waste 
to WIPP 

9. Complete size reduction on oversize 
boxes of metal stored 

10. Complete retrieval and processing of ' 
stored/not-precertified C~ ~aste 

1I. Begin retrieval of stored not-precerti-
fied RH waste 

12. Complete retrieval and processing of 
stored/not-precertified RHwaste 

13. Complete shipping stored/retrieved 
RH waste to WIPP 

14. Complete shipping stored/retrieved 
CH Waste to WIPP 

LRMP 

2/86 

8/86 

9/86 

m~ 

¥ 
10/88 

1~~ ' 
" .... . ',. ~. 

Los Alamos 

9/86 

8/86 

9/86 

3/88 

10/88 

10/91 ', 

1/94 * .' . - -- ~ , ,.' '.' ~ • - ,. o. ~_ '_ :"" 

1/94' 
.- . - 1/9'4': . - ..... 

::.r~~ 

9/~7 9/97 

9/97 9/97 

8/99 8/99 

10/06 10/06 

10/06 10/06 

10/13 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 ~n 

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 ~dequate fun~ing. Many of the facilities and 
=-

~ra~~ns 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 l and could have a very serious impact. Shipment of 

waste to the WIPP assume the availability of the TRUPACTi 

schedule delays in shipping will occur if TRUPACTs are nqt 

available in SUfficient quantity. 

9'f 
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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 735 m3 (25 956 ft 3)]. A major program 

impact certainly would occur if this or other significant volume 

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

. . 
1 · '. 
~ . 



5.0 Resource Requirements 

5.1 Facilities construction 

Modifications to two existing facilities, the Size Reduct i on 

Facility (SRF) and Treatment Development Facility (TDF) 1 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 
- .~. • ... :.~ • • - • • ~ ;._ w - ,:- , .01' . __ . 

. . - . -' 

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

beyond include the TRU Waste Preparation, Nondestructive Analysis 
. ' 

~ . ; .. ~. . .... 

- Nondestructive Examination (NDA-NOE), corrugated ' Metal Pipe 
.... - -, .. - . ,~ ' -. : .... "'.. -' . :. .: 

(CMP) sa~, .. ~ processing ,and Transpor;tation 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 
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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 ~quipment costs for these projects. 
--. 

Details associated with the construction 'cost" estimate- ~ for 

each_facility follow. . ~.. '. , . ...# 'p - ' " ~ • 

. : , , " . ., , -' 

5.1.1 Site Improvements 
- • • -... __ o..or~"",-. . ...... _ . ....... ' .:-' 

Figure 9 shows the functional~ relationship of- "the":NDA-
- ~ '. . , ::. ~~ ,;.H ~ . -~ _: ~ . '. -' . :.' . . _ p . ' _ • • 

NDE/Transportation, CMP saw/Processing, and' support" '::' 

facilities required at the- -a:pprov~d 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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SRF 

TDF 

PREPARATION 

FACILITIES 
SITE PREP 

NDA-NDE/TRANS 

CMP SAW 

PROCESS 

Funding Schedule - Facilities construction 

Fiscal Year 

1984 1985 1986 1987* 1988* 1991* 

$325K CONST 

$175K CONST 

$300K CONST 

$525K CONST 

$1075K CONST 
$1560K EQUIP 

$ 962K CONST 
$ 380K PROC/EQUIP 

$ 430K CONST 
$1180K PROC/EQUIP 

*ALL COSTS IN FY 86 DOLLARS 

TABLE 14 



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-SO Radioactive Liquid Waste Treatment 

Plant will be made. The new site entrances will acco~~odate 

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 a~ 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: 
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o Domestic Water o Telephone 

o Fire Protection Water o communication 

o Electricity o 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 

sani tary sewer requirements. Electrical s,ervice will be 

obtained from existing power pole 2221. -' Power lines will be 

extended overhead approxima:telY" 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. , 
, , 

communicati~n ' s~~ices-:5for' the:':new buildings wi}-l also be 

obtained at poie222i'~ ' : c S~~ic~ will be supplied' overhead 
. - . . . -

along with the n'ew power ' line.:: Aqain;'at the::time "each 
-.. ' . . 

facility is constructed, 'communications -services will be 

exte~ded ' 'und~rg.~o:und f~~;:~ '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 AEI Holmes 

and Narver l 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 controll and building 

services. 

2. The significant fraction of waste that can be 

certified directly through NPA-NDE can proceed in 

an efficient manner to Transportation. 

3. In a properly designed building l 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 sectionl 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 

ventilati,on 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 ~hich 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, a~d tested inside of the Transportation Facility . . 

Warehouse space for approximately six TRUPACT 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 StudYt 

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 proj~ct management, 6% for standard 

Engineering and Design, and 30% for co~tirigency. 

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 eMP 

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 
, . 
: . ~apital·"equipment costs associated with each facility 

also are shown in Table 14. Unlike the construction funaing. 

requirements shown, however, we "plan to obtain :-t::he 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 facili~y is being built or even 

funded. 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 eMF 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 ~uclear 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. Syste:t; de,livery is .' scheduled for 

September 1987, with ~ct~al operation scheduled to begin in 

'the fourth quarter of :~'i,,~8~ = . " 
,The second _major . ~quip_me:t;lt ,item is the RTR system. 

This ,system, again desi~ed , for ,210 L (55 gal.) drums, will 

be purchased during FY 67 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 
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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 ssheduled 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 $28SK is 

identified. A major item identified is a large capacity -

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

of this item is $aOK. 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 eMP 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 $380K 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 b~ -shredded and subse~e~'t::~y mi,xed ,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 $1180K (FY 86 dollars). 
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5.3 Facility operations 

operations and processing required for the Inventory Work-

Off task include activities at the SRF, TOF, TRU waste 

Preparation Facility, the NOA-NOE 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: 

Operatio'n 

Size Reductfon 
'. 

.. . 
Incineration 

Retrieval/Preparation 

NDA-NDE 

CMP saw/processing 

Personnel Requirements 

0.5 staff 

3 operating technicians 

1 Health Physics technician 

O.S ·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 

Retrieva1/ 
Pre~ 10_ 10 14 60 160 160 160 160 160 160 160 160 160 
NDA-NDE 
Facil 200 260 260 260 260 260 260 260 260 260 
Trans 
Facil 252 252 252 252 252 252 
CMP 
Facil 100 375 100 
Proces 
Facil 160 275 375 375 375 375 375 
Incin-
erator 70 140 140 140 140 140 140 140 140 140 
SRF I 

250 265 300 300 300 " 300 300 300 300 300 300 300 300 300 
On-
site 
Trans 5 5 40 10 10 15 15 25 20 20 20 20 20 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 
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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 $340X per year (FY 86 dollars). 

5.3.2 Incineration 

Los Alamos proposes that the research CAl in the TDF 

opera~e 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 8S. 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 requ~r~_ent 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 eMF 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 SS R&D effort is required to 

determin~ 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 I three operating technicians i '" and one 

health physics technician. These will be the "same operating 
" ". 

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

These personnel w'illbe- -actively involved in the install a-

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 eNG) 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 

121 



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 and/or 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 ~ork-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 
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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 ou~ 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 prop.osals .have been 

prepared and submitted to Defense TRU Waste Programs and IWO. 

These requests totaled $76SK, 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 

$lSOK operations 

$16SK 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 be~ng 

completed, approved and implemented during FY 86. New approved 

documentatio~' 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 canister~. 

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 WIFP canister. A requirement for completing 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 generated. 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-ott. 

(All Vlllues $K) 
, 

Cost/FY FY 84 FY 85 FY 86 FY 87 FY 88 FY 89 
FY 86$ 'lOE$ F'l 86$ 'lOE$ FY 86$ 'lOE$ 

1!Y 90 
Py 86 'lOE$ 

F'l 91 
F'l 86 'lOE$ 

FY 92 
F'{ 66 'lOES 

F'l 93-97 FY 98-02 
FY 86 'iOE$ jy 86 'iOES 

----------------------------------------------------------------------------------------------------------------------------------------
Operatinq 380 

Capital 
Equipment 

H2 <482 "56 

500 500 

4080 932 1010 

52!5 · 600 1560 

1007 1165 1107 1l<45 ll92 1775 1639 

4020 <490 <420 510 4020 535 260 

2195 1619 

350 

2310 
to 

2800 

252 455 
to 

55J 

~;;--------;~~----;~~----;~~i----;;;i---;;~i--~~~;2---~~~~2----------------------------------------~;~----;~;---------------------------

I\) 

-'I 

H2tll,: 

1. Year ot expenditure dollars ('lOE$) calculated based upon An approximAte 5' per year inflAtion. 
'. 

2. Values shown are fundinq actually received or requeeted in these FYa, with the total for the 
three years providing for completion ot 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)I and facilitate the preparation 

of an EIS if one is necessary. 

The EA will address I but will not be limited to, the 

following environmental concerns: 

a 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 Impac~s 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 11 1986 1 and submitted to DOE

Albuquerque Operations Office (ALC) and DOE-headquarters (HQ) for 

their review. 
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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 Flan 

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-l) 
(MST-Div Frocess) 
(MST-14 ) 
(Pu-238) 
(Toxicology) 

1.2 Certification Flan for Stored Waste Work-Off 

1. 2.1 
1. 2.2 
1. 2.3 

Attachment 1 
Attachment 2 
Attachment -3 

(NDA NDE) 
(CMP Saw) 
(Frocess) 

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-NDEFacility/ 
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 (IWOF) 

4. Environmental Documents 

4.1 Action Description Memorandum TRU Waste 
Work-Off Facilities 

4.2 Environmental Assessment TRU Waste work-Off 
Facilities 

Comoletio:1 Date 
3rd Qt, FY 85* 

3rd Qt, ~v 85* 
3rd Qt, FY 86* 
3 rd 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 83 
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 TRU Waste preparation 
Facility 

5.2 Safety Assessment TRU Waste NDA-NOE 
Facility 

5.3 Safety Assessment TRU Waste Transportation 
Facility 

5.4 preliminary Safety Analysis Report 
TRU Waste CMF 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* 

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 Addendum 
TBD 



APPENDIX A 

Characteristics of Los Alamos 
Stored TRU wastes through CY 85 

133 



... 
w .,.. 

LOS ALAMOS NATIONAL LABOIlATORY TRU "ASTES lit STOIlAGE TIlRDUGlI ct L 98S 

Wa.ta Cad. Type at 110. at Valu ... ".1,ht Pu-219 i'u-218 ".-241 0-233 Oth .. .: MFP/AP TRU Total TRU Alpha MAX IIr AVr. II': 0-10 )10-100 )100 
, De.erlp. Paeu,. Pltll (al) (Ita) (,) ( ,) (,) (,) (,) (cl) Curie. Curl .. Surf Surf .. r/hr .r/hr _r/hr 

AlO lD-lId 
'Craphtt. 55-lIal 6 1.2 387.5 11.1 33.5 S.2 11.0 4.2 6 
I Ca.k.a 

I Crat •• 
athol.: 

Subtotal 6 1.2 387.5 n.l 33.~ 5.2 6 0 0 

A14 3D-,al , 
COIIbu_t. 55-lal 382 76.4 20344.1 138.5 0.7 95.5 20.8 19.0 1.7 380 2 
9.0011 DeeOD C •• k.-
W.at. Crataa 

Other 

Subtotal 382 16.4 20344.1 U8.5 0.1 95.5 20.8 )80 2 0 

A15 30-,d 124 12.5 3819.3 99.3 1.0 61.1 24.4 4.0 1.1 124 
Mixad 55-,al 124 44.5 U810.9 157.0 17.0 812.7 342.5 \8.0 3. I 223 1 
Callulolle C •• k.a n 11.1 574.4 240.8 1921.~ 1&55.7 12.0 0.5 21 I 

Cr.t •• 
Other 

Subtotal )10 ' 68.1 16224.6 856.3 258.8 4797.3 4222.6 368 2 ) 

Al6 3D-lel 9 1.0 342.1 21.6 9.8 1.5 1.0 0.1 9 
i'l .. tle 55-gel 392 78.4 21272.7 12598.8 55.7 51.0 b 11420.7 1709 .1 186.0 10.6 289 100 3 

Haterial. Ca.k.a 7 3.2 208.7 115.0 1913.9 1967.1 5.0 1.5 7 
Crate. 
Othar 

Subtot.! 408 82.6 21823.5 12620.4 170.7 51.0 13404.4 3671.7 305 100 J 

I 
1I0tel: a Conc.:ata ca.k. each containing 2 3D-gal drum •• Data prov!d .. d (number ot pack"g"., weight, etc.) I, {or th" drum .. thell.clvea, except that the 

vol~ lieted the gro .. volume of thol ca.ka. 
b U-20 
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LOS ALANOS NATIONAL LABORATORY TRU VASnS IN srORAG! TIIRDUGII cr 1985 

" .. ta Coda Type of No. of Y olulla "daht Pu-239 Pu-2J8 A.-241 U-23J Othar HFP/AP TRU Total TRU Alpha 
, D •• e rip. Paelulge Pkg. (.-1 ) (ka) (g) (,) (,) (,) (g) (Ct) Curtal Curle. 

Al7 3G-ga1 
lI.ubher ~5-,a1 21 4.2 1192.3 454.1 9.0 383 . 1 157.4 
Hatllri.ll Cuk.- 38 19.9 1654.7 140.1 2382.1 2367.9 

Crate. 
, 

, 
" 

Other l , 
i 

Subto tal 59 24.1 2841.0 454.1 149.1 2765.2 2525.3 

Al8 ]G-gal 9 1.0 248.9 1l.6 , 6.2 0.9 
Killed Pa- 55--Sa1 1211 243.1 63015.0 1251.9 17l.] a.OLS 3.4 " I.ae 0,004 9411.8 3061.2 
per, Rub- Ca.k.· 102 54.0 ]512.1 631.1 10795.2 IOH7.6 
hu', Pl,u- Crat •• , 
tic OtMr : , , 

Suhtotal 1]22 298.1 668]6.0 7211.5 604.4 0.015 3.4 11,0 0.004 2021 3.2 1l809.9 

0\19 . ' 3G-gal 38 4.1 1259.8 82.8 , 36,0 5.9 
H1xe4 55-gal 899 180.1 51245.1 3792.6 72.] 1.4 0.0 I 41.S 4 0.001 )424.1 1360 . 7 
COIIbl.l.t.1 Ca.k.a 106 52.3 3335.9 1436.6 24655.9 24569.1 
Honeollibult Crat •• 15 48.4 3451.6 12.7 23.7 1.0 
Tra.n Other j 

Subtotal 1058 285,1 59298.4 3888.1 1508.9 1.4 0.01 41.8 0.001 28139.7 25936 . 7 

A20 3G-ga1 , 

Ilydroear- 55-gal 15 3.0 1905.J . , 3.2 : 3.0 0.3 
bon 011 C •• k.-

, 
, , 

Cu tIIa 
Other 

Subtotal 15 1.0 1905.] 3.2 3.0 0. 3 

No tOIl I e U-20 
d U-238 24.0. Cur-244 0.8. U-20 17. a .gI:801Q. 

HAX IIIr AVE IIIr 0-10 >to-lao >100 
Surf Surf ar/hr ar/hr .r/hr 

10.0 2.1 21 
n.o 2,5 37 I 

I 
58 I 0 

10.0 1 ,I 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 1,6 102 4 

3.0 0.2 15 

1021 23 8 

13,0 2.4 14 I 

14 1 0 



-A 

W 
0\ 

LOS ALAMOS NATIONAL LABORATORY TaU IIASTES IN STORAGE TIlaoUGIi c:t. 1985 

W •• te Code Type of Ho. ot Volu.e "d,bt Pu-2)9 Pu-2J8 ,01,.-241 
, O .. cdp. Peclta,a PitS. (.l) (kll) ( I) ( II) <,> 
A2l lG-lLal 1 0.1 12~.O 
SUlcon 55-lIal 5 1.0 809.8 25.7 
on Ca.lte-

Crat •• 
Othar. 

Subtotal 6 1.1 933.8 25.7 

.u5 lG-,a1 212 25.9 9708.7 6178.0 0.3 
Leached 55-lIal 1266 263.1 191684.8 83068.1 i 10.9 139.2 
Proc •• e Ca.k.a 14 5.6 310.) r ].0 129.8 
1l •• 1du •• Crate. 

Othet' 

Subtotal lH2 294.8 66836.0 89849.1 . 804.4 139.2 

Al6 ]G-,a1 i 

Evapontor ~5-lIal 358 11.6 85521.0 14951.8 0.01 
BoUOll. ea ••• a , 

Crat •• , 
Othlr 

S I!bto tal 358 71.6 a5~21.0 149~1.8 
! 

0.01 

A21 3G-lal 
Kltrate SS-.al 194 38.8 38252.3 16229.9 
Salt. ea ••• a 

Crat •• 
Othel' 

Subtotal 194 38.8 38252.3 16229.9 

I 
Hot •••• Th-212 21000.0, U-235 1500.0, . U-I0 428343.4, U-20 78911.8 gran •• 

t U-12 287510.0, U-20 15613.7 ,ra •• 
I U-12 65941.5, U-20 6466.8, U-238 2.7 8ra~ •• 

U-2lJ Other Hf'P/AP TllU Total TRU Alpha 
(I) (I) (cO Cur148 Curlee • 

0.1 0.1 
4.1 1.6 

.. 4.2 1.7 

3012.2 411~. 5 
072 5~.2e 62490.7 6834 .3 

1897.8 1804.4 

072~5.2 61400.1 9124.2 

, 
Ol123.7! 11~93.1 1100.1 

03123.7 11593.1 1100.1 

12411.01 8989.3 1171.2 

124Ll.O 11989.3 1171.2 

MAX Ill" AVE Ill" 0-10 )10-100 )100 
SUl"t Surf ..r/hr oar/hr .r/lll" 

1.0 1.0 I 
~.O 1.6 ~ 

6 0 a 

45.0 1.1 226 6 
UO.O 3.6 lll5 128 ) 

18.0 7.9 ') ~ 

1310 139 3 

100.0 1.2 346 12 a 

346 12 0 

190.0 5.3 17~ 16 3 

175 16 3 
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W •• ta Code Type· of No. of 
& Oe.crlp. Packase 

1.28 ]G-gal 
Chlodda 55-gil 
Salta C .. k.a 

Crat .. 
Oth.l' 

Subtotal 

A29 lG-Sai 
Hydroldde 55-Ill 
Cak. Ca.k. a 

Crat .. 
Othu 

Subtotal 

AlO ]G-aai 
PM n-lai 
!qulpllant C .. k.a 

Crat •• 
Oth.d 

Subtotal 

All ]G-aal 
Non-PH .5 5-lal 
Equlpmont Ca.kaa 

Crato. 
Other-

Subtotal 

I 
Hotea; h U-]8 

I U-21B 

PieS· 

96 

96 

2 
I 

3 

10 
])9 

28 
74 

4 

455 

4 
7 

182 
13 

206 

VolulI1e Ildaht 
(.3) (lea) 

19.2 10059.1 

19.2 10059.1 

0.4 277.6 
0.4 40.3 

0.8 1I1.9 

1.0 599.5 
61.9 26710.4 
1].8 1129.8 

H8.5 63095.4 
5.1 3175.2 

666.9 95110.3 

0.8 192.5 
].B 499.6 

1595 . 5 114228.6 
n.6 13084.4 

16]3.1 188005.1 

j Otherl 1 80-gal and 3 99-8a1 druMG. 

LOS ALAHOS NATI QNAL LABORATORY TRU IlASTI!:S IN STORAG! TIl RDUGa Ci 198 ~ 

Pu-239 Pu-2]8 
(8) (8) 

16201.3 

16201.3 

40.0 
36.0 

40.0 36.0 

14.1 0.2 
1061.1 27.0 

76.3 
1054.5 20.1 

0.1 

21JO.4 12].6 

0.9 
24.0 

1l72.1 139.2 
73.4 1.0 

7446.'4 164.2 

k U-2J5 
1 U-235 

1. .... 241 U-211 Other 
(8) (8) (8) 

18.0b 
\ 

38.0 

6.0 1 

; 0.4k 

6.4 

14.01 

14.0 

HrP/AP TRU Total TRU Alpha 
(CI) Cudea CurIa. 

1486.6 1l5~.9 

7486.6 1155.9 

66.4 3.5 
326.0 500.4 

592.4 501.9 

10.2 4.5 
0.004 1113.7 501. 2 

1255.1 1236.6 
40] . 4 386.8 

0.01 0.0 0.0 

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 IU A'll!: .r 
Surf Surf 

130.0 7.2 

5.0 4.5 
40.0 40.0 

2.0 O.B 
44.0 1.8 
5.0 2.7 

70 . 0 4.5 
110.0 27.5 

4.0 1.8 
1.0 0.1 

300.0 3.5 
1.5 0.1 

III 2 extra largo 3' x 6' druOls, 8 :I taodard IIIP[> bOKes. ) IIIPP overpack boxes. 

0-10 )10-100 )l00 
.. r/hr .. r/hz suthrl 

87 8 I 

. 
I 

81 8 1 J 
I 

2 
1 

2 1 0 

10 
3)8 1 

28 
72 2 

1 1 

451 3 1 

4 
7 

179 2 1 
13 

20) 2 1 I 

I 



... 
w 
(Xl 

LOS ALAMOS NATIONAL LABORATORY TaU IIAST!S IN srORAG! TIIROUGII ct 19115 

Iwa.te Code Type at Ko. at Valu •• \ldaht Pu-239 Pu-2l1l AD-241 U-233 Other HFl'JAP TRU Total TRU Alpha 
, D •• crtp. \' acuse Pit,. (.-1 ) (Its) (,) (a) ( gl (,) (g) (el) Curiea CuriaD 

IAl5 lo-iral 
Co.btl.t. H-Sal 
BuUdtn, Cuk.-
Oebrh Cnt .. 2 7.2 . 511.0 8.8 16.8 0,7 

o thaI' 

Subtotal 2 7.2 517.0 8:8 16.8 0.7 

A16 30-8al 
Honco.b. 55-,al 1 0.2 51.6 0.0 , 0.0 0.0 
BuUding C .. k.· 
Dab~h Cl'at •• 14 '1.6 '911.0 351.0 175.9 25.7 

Othal'1l 1 2.1 1814.4 0.0 0.0 0.0 

Subtotal 16 59.9 7185.0 ' lSl.0 115.9 25.1 

A40 ]0-8.1 
COlibul t. 55-,al 16 3.3 5180.0 
!lot-Call Ca.k.-
V •• ta C~.ta. 

o thaI' 

Subtotal 16 1.1 5380.0 

AU 30-,&1 
Moaco.b. 55--kal 22 4.6 1762.8 
Ho~C.ll Ca.k.e 

th.t. Cl'etu 
o that' 

Subtotal 22 4.~ 1162.8 

I 
Hate.' a Otherl 4' x 6' extra lara& dru •• 

o U-16 6.0, U-215 3.2 ,ramo. 
p U-215 

1.2 9.20 0.08 1.4 0.2 

2.2 9.2 0.08 1.4 0.2 

2.5 0.1 8.4P 0.8 1.9 1.9 

2.5 ' 0.1 8.4 0.8 1.9 1.9 

I1.AX ar AVE .0: 0-10 )10-100 >lOa 
Surf Sud IIr/hr IIr/hr ar/hr 

I 

0,0 0.0 2 , ! 

2 0 a I 

'1.0 1.0 I I 
I 

1.0 1.8 14 
0,0 0,0 I 

16 0 0 

190.0 51.5 2 12 2 

2 12 2 

195.0 113,2 9 J) 

a 9 1J 
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\lute Code Typa of No. of Volullie IIdght 
& D .. crlp. Package Plcg. (.1) (kg) 

A46 lD-gal 1 0.1 48.0 
Skull and 55-gal 
Oxide Cuk.-

Crata. 
Other 

Subtotal 1 0.1 48.0 

1.47 la-,.l 
Slag and S~lal 685 137 .0 58618.4 
Porcel.1R C •• k. a 
Cruc1b laa Crata. 

Othar 

Subtotal 685 117.0 58618.4 

1.50 la-,al 45 4.5 2009.5 
Hatal 5~lal 142 2S.4 9724.0 
Cruciblea, Caak.- 6 1.4 199.6 
Scrap, Cs:at •• 
Die. Othar 

Subtotal 193 36.3 11933.1 

An la-Iel .. 
P reclou. 5~lal 2 0.4 86.3 
Hatah C .. ka a I 0.4 47.9 

Crat .. 
Oth.r 

Subto till 1 O,B 134.2 

[ 

Notea: q U-215 
r U-12 10000.0, U-20 13.0 graml. 

LOS ALAMOS NATIOHA.L LAIIORATOR'l TRU IIAST ES Itt STOR AG E 111ROUGII ct 1985 

Pu-219 Pu-21S 1...-241 U-233 Other MFP/AP TRU To tal TRU Alpha MAX Ill' AVE Ill' 0-10 )10-100 >100 
(g) (g) (g) (8) (8) (cO Curlu CLirlu Surf Surf IIr/ hr IIr/nr .. r/hr 

9.4 9.0'1 4.3 0.7 0.0 0.0 1 

9.4 9.0 4.3 0.7 1 0 0 

126854.9 6.1 1.0 10011.0 r &6435.0 9119.3 110.0 6.4 594 90 1 

, 

126854.9 6.1 1.0 10013.0 66435.0 91l9.1 594 90 1 

159.7 0.6 82.9 21.8 5.0 1.) 45 
1211.2 21.6 1029.2 465.2 9,0 2.& 142 

112.5 2305.5 2)05.5 0,0 0,0 6 

I 

1192.9 154.1 3417,6 2792.5 \93 a 0 

, 
0.2 • 0,01 0.01 1.0 1.0 2 

6.6 96.4 91 .7 2.0 2.0 I 

0.2 6.6 96.41 91. 71 1 0 a . 

..,' 
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LOS ALAHOS NAnOHAL LABORATOR't TaU WASTES IN STOIlA.GE 11IROUGI\ ct 1985 

:"a. te Cod. Typ. ot Ko. of Volume \lI1,ht Pu-239 P,,-U8 AIa-241 U-233 Other HW/AP TRU Toul TRU Alpha 
& De.crlp. Paclta,lI Pit,. (.1) (k,) (,) ( ,) (,) (,) (,) (Cl) Curill. Curillll 

I 

I A51 30-aal I 0.1 24.4 0.2 0.7 0.0 
IScrap H-ad 118 143.6 53633.6 14919.2 27.5 9550.0· 0.02 ll354.0 1479.0 
Hatal C .. k.a 16 38.9 3570.2 3.0 607.5 10345.6 10286.8 

Crate. 6 38.9 4171.6 136.5 58.2 9.9 
Othlt,t 7 1.4,0 33831.8 145.0 42.6 19.7 

Subtotel 808 235.5 "231.6 1520).9 6H.O 9550.0 0.02 21801.1 11195.4 

A55 la-aal 1 0.1 21.1 0.6 0.2 0.0 
liltlIE' 5)-lIal 9 1.9 1487.4 3.3 0.02 2.9 0.1 
It.dla Ca.k.· 16 7.4 1513.5 113.5 

, 
1974.9 1974.9 

CreCe. 47 U5.6 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 1977 .J 

A" la-,d , 
'Utar 5)-,al 3 0.6 1.42.8 5.6 2.6 0.4 
!iedb Caak.· , 
t •• tdue Crllte. 

Othar 

Subtotal 3 0.6 142.8 5.6 2.6 0.4 

A60 30-,&1 2 0.2 65.2 10.1 ".9 0.8 
OthllE' 5)-,al 2248 UO.7 124713.4 19028.8 64.6 6.2 15528.0U 0.0] 24769.2 2383.0 
Co.buat. C •• k.1I 64 25.9 2143.1 43.0 409.7 6042.2 5744.1 

Crete. 
Oth.r 

Subtotal 2H4 416.8 126981.9 19082.5 414.3 6.2 15528.0 0.03 30816.3 8121.9 

I 
Mote.1 • C.-10' 1.0, U-12 8000.0, U-20 lS49.0 gra ••• 

t 1 t'-di •• eter .ph.re. and 4 6'-dl •• eter Iphllre •• 
u U-235 423.0, U-12 12000.4, U-20 3102.6, Np-231 2.0 Br •••• 

I1AX ar AVE ar 0-10 >10-100 >100 
Sud Surt .r/llr .r/hr .r/lle 

0.0 0.0 1 
110.0 2.8 686 30 2 

17.0 lo9 J] 

0.0 0.0 6 
0.0 0.0 7 

1n )0 2 

0.0 0 . 0 1 
200 0.8 9 
0.0 0.0 16 I 

1.0 0.5 47 

I 

1) 0 0 

0.0 0.0 3 

3 0 0 

0.0 0.0 2 
160.0 1.1 2122 119 7 

40.0 1.) 50 14 

2114 1)) 1 
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UlS ALAHOS NATIONAL LABORATORY TRU \lASTES IN srORA.GE nlRDUGU C't 1985 

\I .. t. Cod. i,p. ot Ho. of Volu •• \I·'aht Pu-239 Pu-238 Aar-241 U-2]] OtheE' Hfl'/AP TRU Total TRU Alpha 
, Duer1p. P.euse I' Itsa (.3) (ltd (a) (a) ( s) (,) ( ,) (cO Curloa Curl .. 

1.61 30-sal 33 3.8 1182.0 32.9 15.4 2,8 
Other 55-a.1 1197 36I .2 125318 .6 1B724.4 U5.6 13.2 9.0 92410.0 Y 0.02 35444.4 4618.3 
Nonco.bua. Cuk.a 226 97.1 8310.1 250.0 2441.2 4302.0 38129.B 36924.5 

Crat •• 5 5.1 2400.0 261.0 118 . 5 IB,6 
Oth.E' 

Subtotal 2061 467.B 137270.1 19,'268.3 2556.8 13.2 4311.0 . 92410.0 0.02 71708.1 41624.2 

170 30-a.1 2 0.2 99.3 1.9 1.8 0.1 
Ch_lcal 55-aal 6 1.2 177 .6 62.1 . 48.0 4.6 
\laat. e.akl l 

Crata. 
a thaE' 

Subtotal 8 1.4 416.9 66.6 49.8 4.9 

172 30-IIa1 

"8 55-,al 1 0.2 11.2 1. I 0,5 0.1 
Calk. 1 

erat •• 
Othar 

J 

~ubtotal 1 0.2 3l.2 1.1 0.5 0.1 

1.74 lo-,al 
Ion 55-,ll 1 0.2 40.0 54.0 24.5 1.9 
Exchange Cuk.'" 
Re.in Cratos 

OthliE' 

Subtotal 1 0.2 40.0 54,0 24,5 3.9 

I 
Hotu, v !tp-217 1.0, u-12 66111.0., U-235 898.0, U-20 25290,0, U-238 18.0 grQ'u. 

MAX liE' AVE ,u 0-10 )10-100 >100 
Surf Surf .r/hE' u/hr IIr/hr 

100,0 10,5 28 5 

1 I 250.0 5,3 1694 100 
250.0 4,0 181 39 (, I 

1.0 0.9 5 , 

1908 144 9 

1.0 1.0 2 
20.0 10,6 5 1 

I 
7 I 0 

4.0 4.0 I 

1 0 0 

6.0 6,0 1 

1 0 0 
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LOS ALAHOS NATIONAL LABORATORY TaU VASTES IN STORAGE nlROUCII Cf 1985 

lIaa t. Cod. TW.·. of No. ot Voluli. lIa1ght Pu-2J9 Pu-218 A.-241 U-113 Oth.r HfP/AP TRU Total TlU Alpha HAX or AVE ar 
& Ducrlp. Packag. Pkga (.3) (kg) (g) (g) (g) (g) (8) (Ct) Curt.e Curl". Surf Surf 

01.15 30-,01 
Ch_lcal 55-ao1 H68 1016.1 1080651.2 611t0.5 4.1 120.6 815.4 815.4 14.0 10.7 
Tr.al:Jll.nt Ca.k.a I Sludge Crat •• 

Other" 2 . 0.6 .. 424. 0.5 0.1 0.1 3.0 1.5 

Subtotal 5170 1076.9 1081081. 61111.0 4;1 120.6 73108.1 416H.2 

01.76 lo-,al 
C ••• nt 55-ad 668 118.8 163635.1 Ul6.6 2.5 85.1 2.1 , 748.0 7411.0 60.0 7.3 
Paat. c .. k.· 

Cratea 
I 

Oth.rx 166 444.9 117765.0 962.8 1.8 3205.5 16155.8~ . 0.4 10416.8 10"76.8 1.0 1. 0 

Subtotal 814 581.7 881400.1 7899.4 4.J 1290.6 2.1 16755.8 0.4 11224.8 !l224.S 

1.11 30-Id 
V.r.lcu- 55-lal II 2.2 556.0 0.1 0.1 0.1 1.0 1.5 
lit. C .. lua 

Cr.to. 
Othor 

Subtotal II 2.2 556.0 0.2 0.1 0.1 

ABO la-gal 
Sourcea 55-aal 1 0.2 136.1 0.0 0.9% 0.9 0.9 100.0 100.0 

Ca.k.a 
Crata. 
Other 

Subtotal 1 0.1 136.1 0.0 0. 9 0.9 0.9 

I 
Note., II Oth.rl 81-gal ovorpAck dru ••• 

x Othora a 8J-ga1 ov.rpack. and 158 Corrugated Hetal Pipes (CHP.) oet vertically In ground ond lilled with ce~ent po.te. 
y U-12 16002.0, U-l]5 622.8, U-2]8 1]1.0 gr ..... 
z R.-226 

0-10 )10-100 )100 ,I 
..r/hr .r/hr .r/hr 

I 

4619 549 

1 

4621 549 a 

5111 87 

166 

747 87 a 

11 

11 0 0 

1 

0 1 0 
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lIa. to Coda Typa of No. of 
&- D.acrlp. Packagll Pkga 

.1.85 30-ga1 
Plrll1g 55-gal 1 
S Ito C".k.a 

a .. ldua Cnta. 2 
o thai" 

Subtotal J 

.1.90 la-gal 
COlitalOln- n-gal 49 
atad SoU Ca.k. a 

Crata. 49 
Other 

Subto tal 98 

.1.95 3(}-gal 3 
Gh .. H-gal 302 

Ca.k. a 4 
Crata. 
Other 

Subtotal l~ 

.1.99 30-gal 2 
Unldontl- 55-gal 5 
fhd C •• k.· 

entu 1 
Oth~r 

Subto tal 8 

I 
Notes: ea Np-237 

VOIWllII Weight 
(.J) (kg) 

0.2 216.1 

3.2 453.6 

J.4 669.1 

10,2 8930.4 

121.1 18612.6 

131. 1 81603.0 

0.] 105.3 
60,4 11494.3 

1.9 162.0 

62.6 21761.6 

0,1 17.6 
1.0 249.4 

3.6 332.0 

4.8 659.0 

LO S ALAMOS NATIONAL LABOltATORY TRU IIASTlS IN STORAe! TIl ROUGII ct L9 8 5 

Pu-239 Pu-238 Aar241 U-231 Othllr HF'P/AP TRU Total TRU .uph" HAX !l.r AVI!: ar a-La >10-100 >laO 
(g) (,) (g) (g) ( g) (Cl) Curia. Curlell Surf Surt ..r/hr .r/hr .r/hl" 

0.2 0.03 0.03 6.0 6.0 I 

106.0 48,1 1.6 0.0 0,0 2 

106.2 48,13 7.63 J 0 0 

0.1 1 0.1 0, I 1.0 0,5 49 

4S2.0 66,3 28,7 5.0 0,2 49 

452.7 66.4 28,8 98 a 0 

1.7 0.8 0.1 1.0 0,3 ) 

6131.9 0.1 0.2 0,02 4659,6 493,5 190,0 4,0 278 2J I 
20,4 117,3 307,7 4.0 1.5 4 

673].6 20.5 0.2 0.02 4977.7 801,3 285 2) 1 

0.3 0.3" 0.1 0.02 I,D 0,5 2 
0.2 0.1 0.01 1.0 0.2 5 

0.0 0.0 0.0 0.0 1 

0.5 0.3 0.2 0.03 8 0 0 
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APPENDIX B 

Packaging Characteristics of Los Alamos 
Stored TRU Wastes through CY 85 
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Container Type 
and Description ' 

30-ga1 17H mild steel 
(black iron) drum sealed 
wl th "rubbe r" gaske t. 

55-gal (57.2-gal) 17C 
mild steel (black iron) 
drum. Since late 1975 all 
drums obtained directly 
from Rocky Flats Plant to 
their specifications. 
Gasket aea1 has varied as 
RW has modified apecs. 
Pre-1975 drums sealed wI 
a tanda rd "rubber" gaske t. 

Fiberglass Reinforced 
Plywood Box. 

Steel sphereB with 2 in. 
thick walls. 

LOS ALAMOS NATIONAL LABORATORY 
STORED TRU-UASTES TnROUGU CYBS 

External 
Dimensions 

CIII P 1acement- Inside ContentB 
IRH Storage Mode Cont igura tion 

Diam: 0.48m 
Le!lgth: O.74m 

Diam: 0.61m 
Length: 0.8910 

1. 2 x!. 2x2.1m 
or made to 
order for 
special was te 
max size up 
to 2.4xJ.Ox 
10.6m 

ell 

ell 

CH 

Approx. 3 ft.1 CII 
d lam spheres. 

Drums only used Loose waste admini
thru 1975. All stratively aegre
are on the below gated within TRU 
ground storage work areas. Glove
pad. box waste packaged 

in small cans, box
ea, bagout bags. 

All drums in pad Same as 30-ga1 drum 
type storage Only drums of oil 
(above and below and sludges have a 
ground) 2.3mm rigid liner 

in all casea; most 
drums do not have a 
r1gid liner. All 
drums have a mini
mum O.13mm plastic 
liner. 

Pad type storage 
above or below 
ground. 

Waste items may be 
wrapped in plastic, 
painted, or have 
openings aealed to 
contain contamina
tion. 

General laboratory w8stes 
such 8S paper, plastic, 
glasswarej gloves, small 
tools, rags, etc. 

MAJOR RADIONUCLIDE: 239pu 
0-0.1 R/hr gamma at con
tact. 

Contents same 8S 3D-gal 
drum, plus vacuum dried 
sludge, solidified cement 
paste, absorbed oil. 
HAJOR RADIONUCLIDES: 
239pu, H8p u, 24 [Am, HF? 
0-0.3 R/hr gamma at con
tact. 

Lsrger equipment items, 
piping, ductwork, bldg. 
debrh, 8011, IIEP A UI
ters. 
MAJOR RADIONUCLIDES: 
239p u 23Bp u MFP , , 
0-0.7 R/hr gamma at con
act wlone exceptIon at 
1.5 R/hr. 

Above-ground padlsPhere 1s empty eX-ISPhere is waste, a8 such, 
storage. cept for residual i8 unpacksged. 

contamination. MAJOR RADIONUCLIDE: 239pu 

NUIll. of I Volullle 
Contain. (m3 ) 

513 55.3 

17270 3517.3 

397 2615.4 

3 1.2 
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Container Type 
and Description 

Steel spheres with 2 in. 
thick walls. 

Concrete casks containing 
2 30-gal drums. Csska 
constructed in accordance 
with ASTH C76 specs for 
reinforced pipe 24" 10, 
class II, "B" wall. Con
crete atrength 4000 psi 
minimum. 3" min rein
forced wall thickness. 
Exterior surface coated 
with coal-tar epoXYj Bome 
also with asphalt roofing 
type compound. 

83-gal mild steel (black 
iron drumj 16 gauge body 
and headsj two rolled or 
swedged-type hoops; 12 
gauge bolted ring with 
drop forged lugs Bnd 5/8" 
bolt. 

Corrugsted Hetal Pipe 
(CMP) 16 gauge, continu
ous butt welded seam, 
zinc coated w/16 gauge 
welded to cap one end. 

-4 

~ 
-4 

LOS ALAMOS NATIONAL LABORATORY 
STORED TRU-\lASTES TIiROUGIl CYB5 

External 
Dimensions 

CHI P lacement- Inside 
Configura tion 

Contents 
IRH Storage Hode 

Approx. 6 ft. I CH 
diam spheres. 

Exterior Dl~m' CH 
O.90m max. 
Length: 1.82m 

Diam: O.70m 
Length: O.95m 

Dhm: O.76m 
Length: 6.1m 

Cli 

ell 

Above-ground padlsPhere is empty ex-ISPhere is waste, as Buch, 
storage. cept for residual 1s unpackaged. 

contamination. MAJOR RADIONUCLIDE: 239pu 

Caska are set' tnlVertical placement 
a shallow trench tn shallow trenches 
Following flU-

238pu waste in 30-gal 
drums. 233U waBte placed 
1n 3- or 15-gal inner 
container sealed in con
crete centered 1n 30-ga1 
drums. 

ing w/drums and I : 

and sealing lids 
on wi th 8aphal t 
roof i ng- type 
compound, tops 
are covered with 
galvanized sheet 
and then covered 
with 2m of back-
fill. 

All drums 1n pad 
type storage 
above or below 
ground. 

Placed vertical-
11y in an excava
tion wi th pIa te 
capped end down. 

Uaed as overpack 
for 55-gal drums. 

MAJOR RAOIONUCLIDES: 
233U, 238pu • 239pu 
0-0.25 R/hr gamma at con
tact with contained drumB 

To date, contal~ only 
sludge and cement paste. 
Other wastes pOBsible. 
MAJOR RADIONUCLIDES: 
239p u, 24 ("m 
0-0.003 R/hr gamma at 
contact. 

Lower end Bealed Neutral. aqueous waste & 
with O.3m plug of sludge (not de~atered) wi 
cold concretej O.3m cement mixed in pug mill. 
plug of cold con- Paste pumped into eMF. 
crete poured in top MAJOR RADIONUCLIDES: 
when full. 239pu. 238pu , 241 ADI , MY? 

O-O.OOlR/hr gamma contact 

N um. ot I Volume 
Contain. (m3 ) 

4 12.8 

359 339.1 

10 3.1 

158 Qq2.q 
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LOS ALAMOS NATIONAL LABORATORY 
STORED TRU-WASTES Til ROUGH CYB5 

Container Type 
and Description 

Externel 
Dimeosions 

CHI P lacement- Inside Contents 
IRU Storage Mode ConI 19ura tion 

Oversize mild steel drums 
with removable heads and 
"rubber" gasket. Drums 
are thought to be mili
tary surplus. 

Steel and concrete casks. 
2 mild ateel pipes, one 
0.23-0.310. ID by 2.3-1.7m 
long, the other 0.6110. aD 
by 2.9-4.310. long. Roth 
are sealed at one end wi 
steel plate. Smaller pipe 
i8 centered in the larger 
and partially enclosed in 
concrete. Outer pipes 
have heen both smooth 
wall and corrugated. 

Steel pipe, capped at 
bottom with welded ateel 
plate .. 

4 drums are 
0.92m diam by 
1.82m long. 
2 drums are 
1.2210. diam by 
I.82m long. 

Diem: 0.6110. 
Leng th: up to 
4.4m (includ
ing lifting 
devices) 

Diam: O. 81111 
Length: Ii.l m 

CH 

, RU 

RH 

Steel pipe 23cm dism by 23cm dism by RH 
O.64cm wall by 2.5410. long 2.6210. overall 
with latching lid and (including 
lifting ring. Not sealed. lifting ring) 

P laced on below 
ground storage 
pad. One time 
use only. 

Yastes from labora- Waste is mostly equipment 
tory decontamios- and other debris io plas

I I tion following ae- tic bags and wrapping. 
cidental release. MAJOR RADIONUCLIDES: 

Casks stand ver
tically in indi
Vidually augered 
shafts. Concrete 
1s used to seal 
around cask tops 
in the ahaf ts. 

Same a8 sbove. 

··Plutic bags and 139pu - 0.0 R/hr gamma at 
wrapped items fill contact. 
drums. 

Hot cell was tes 
packaged In 3.8L 
pa Int- type cans, 
sealed in a plastic 
container, then 
bagged. 

Core of Los Alamos 
Holten P lutonlulII 
Reactor Experiment 
encased in concrete 

Yastes include hot-cell 
trash, wipes, glassware, 
small tool., absorbed 
liquids, plastics, etc. 
MAJOR RADIONUCLIDES: 
239pu and 235U• 

Cylindrical stainless 
steel reactor core con
taining an estimated 200 
·graws 239p u. 

Pipes stand ver- Hot cell wastes in ~a8tes include hot cell 
tically in Indi- 3.SL paint cans, In trash, spent-fuel sample 
vidually sugered a rigId plastic can preparation residues, 
shafts. Shaft in a O.3cm-wall cladding, tiasue, small 
tops protected welded steel can. 7 toola, etc. 
w/cut-down drums pipes w/8 cans, 1 MAJOR RADI0NUCLIDES: 

w/7, and 1 w/3. 239pu and 235U. 

N um. of I Volume 
Contain. (m3 ) 

6 9.9 

23 25.5 

2.1 

9 1.0 
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Con ta iner Type 
and Desc rip tion 

WIPP-approved steel box 
. with welded closure. 

YIPP-upproved steel box 
with welded closure. 

80-ga1 drum 

Steel can. welded closed 
with filter vent. 

.... 
.l=' 
-0 

External 
Dimensions 

CIII 
IRH 

6S"L x 54"Y xl CII 
38.5"H 

SS"L x 54 '"w xl CH 
54"11 

unknown 

21 cm diam. x 
0.3 cm wall x 
30 em high 

CII 

RII 

LOS ALAMOS NATIONAL LABORATORY 
STORED TRU-WASTES THROUGH CY85 

P lacement
Storage Mode 

Inside' 
Conf igura tion 

Above-ground pad/Plastic sheet and 
storage. fiberboard liners. 

Above-ground padlFRP coated plywood 
storage. box. 

On below-ground 
storage pad. 

Stored in unuBed 
hot cells. 

unknown 

1I0t cell wastes in 
3.8-L paint cans, 
inside a rigid 
p las tic can. 

Contents 

Sectioned gloveboxes and 
scrap metal. 
MAJOR RADIONUCLIDE: 239p u 
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, tis8ue, small 
tools, etc. 

IMAJOR RADIONUCLIDES: 
239pu and 235U • 

Num. of I Volullle 
ContaIn. (m3 ) 

8 18.6 

3 12.6 

1 0.3 

50 0.5 
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APPENDIX C 

Los Alamos TRU wastes Stored in 
FRP~Wood Boxes through CY 85 
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