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APPENDIX G 

WASTE TREATMENT FOR ONSITE DISPOSAL 

G.O INTRODUCTION 

This appendix compiles supporting data to Chapter 7.0 . 

G. 1 WASTE FORM 

This section compiles information on waste form characteristics 
(formulation, quantities made, physical properties, etc.) 

G.2 SALT GROUT 

The Salt Grout process, facility and disposal configuration are detailed 
below. This section includes process flow diagrams, material balances, 
facility layouts, schedule, cost estimates, and safety assessment, as well as 
waste form formulation basis, disposal configuration design, and long-term 
performance assessment. 

G.2.1 Process Design 

The SST Salt Grout process is based on the formulations and process 
design in use by the DST Grout Treatment Facility. The principal process 
criteria i s to produce grout that is suitable for pumping to a bulk disposal 
site. 

G.2.1.1 Process Description. The salt grout process facility houses the 
grout mixing equipment, grout pumps, dry mix handling equipment, plus all the 
process ancillaries. The facility will house two grout process lines. The 
facility will be designed as a canyon facility and will be remotely maintained 
by the canyon crane. The facility is supported by an adjacent dry mix 
facility, where the nonradioactive grout additives, (cement, clays, etc.) are 
pre-blended. 

Feed to the salt grout process is supplied as a waste slurry directly 
from the 1 Mgal underground DSTs. Six or more tanks will be dedicated to th i s 
purpose. Each feed tank is equipped with mixing pumps to assure that the feed 
composition is uniform. The facility receives waste slurry in the flowshee t 
(Section G.1.1.2) parallel from the DSTs at a rate of 380 L/min. 

The waste slurry and the preformulated dry mix are metered, in paralle l , 
into two twin screw paddle mixers which mix the wet grout. Each grout mixer 
discharges to a surge tank that feeds one of the two progressive cavity pumps 
which pump the wet grout (in parallel) into underground vaults to solidify and 
cure. The pump is sized to pump the wet grout at 265 L/min and 350 lbf/in 2

. 
The dry mix is formulated from Portland cement, fly ash, clays, and other 
materials for each specific waste type. 

G-1 
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The underground grout vaults each have a net volume of 5,300 m3 

(1.4 Mgal) and are sized to hold the grout made from a 3,800 m3 (1.0 Mgal) 
feed batch. This process is currently used to dispose of low level DST 
wastes. A typical grout formulation, developed for double-shell slurry feed, 
is 1.1 kg dry mix/liter waste (1 gal of waste mixed with 9 lb of dry mix). 
The dry mix consists of 4 wt% Portland cement, 28 wt% blast furnace slag, 
28 wt% fly ash, and 40 wt% limestone flour (calcium carbonate). 

Offgas generated by the process is passed through a high-efficiency 
particulate air (HEPA) filtration system and is discharged to a stack. Any 
liquid effluents produced are returned to the grout feed tank for disposal in 
subsequent grout batches. 

Assuming that grout formulations can be developed for grout feeds of 
5.0 M sodium, SST waste would generate 630,000 m3 grout. This volume assumes 
a volume increase of 1.4. This would require the grouting of 119 batches 
(vaults). Grout formulations developed to date have been limited to 2.25 M 
total nitrate and nitrite. Using this limitation a total of 740,000 m3 of 
grout (139 vaults) would be needed. 

At the current process rate of 4 batches/yr used by the existing DST 
grout process, using a single grout process, processing would take 30 yr. 
Completion of grouting within 10 yr can be obtained with the double line grout 
facility with each line processing 6 or 7 batches/yr. Each grout line is 
capable of campaigning a 3,800 m3 (1-Mgal) batch every 30 days at a 50% Total 
Operating Efficiency (TOE) giving the facility a design basis rate of about 
760 m3 per operating day. An annual six month maintenance outage has been 
assumed for each grout line. Six DST will be required for staging feed to the 
Salt Grout Facility (three ·for each line). Additional tanks may be required 
for blending or otherwise managing the process feed. 

G.2.1.2 Flowsheet. The process flowsheet consists of Figure G-1 Salt Grout 
Process Flow Diagram and Table G-1 Salt Grout Material Balance. The flowsheet 
is based on processing 378 L/min (100 gal/min) of process feed. As with the 
DST Grout Treatment Facility, the process will operate at 50% TOE and will 
require an annual 6 month maintenance outage. 

The process is assumed to sized to complete processing in 10 yr. At the 
design rate , completion of processing will require 823 of the 913 operating 
days avail ab l e . 

A production summary is provided in Table G-2 Salt Grout Process Summary. 

G.2.1.3 Equipment List. Equipment for the Salt Grout process is listed in 
Table G-3. Grout processing equipment is identical in size to that used in 
the DST Grout Treatment Facility is specified. Two process lines are used to 
achieve the desired facility process rate. 

G.2.2 Facility Design 

Facility design is discussed in two sections, the process facility which 
is a capital cost and the disposal site which is an expense cost. 
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Table G-1. Salt Grout Material Balance. 

STREAM ID 

Hg+ 

NO· 
OH· 
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Table G-2. Salt Grout Production Summary. 
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Table G-3. Salt Grout Equipment Li st. (sheet 1 of 2) 

SALT GROUT 

Egulement Nam. Egulpment ID Caeacl!Y Ph~ical Size Material A p T H VAC P1 PO WF/SPG DP P V 61 S CA H20 

IN-CELL 

Grout Mixer (2) M-1A&B Stainless Steel X 
L---.0 

X u, -
Surge Tank (2) TK-1A&B 70 gal 2 .S'dia x 2.S'h Stainless Steel t.>..l 

X X X X X X X X X t,._...._J 
co 

Grout Pump (2) P-1A&B ~ 
; 

~ 
Excess Liquid TK-2 100,000 gal 20'dia x40'dia Stainless Steel X X X X X X X X X X "-~..D 

a . ._ 

Collection Tank x20'h . -
n 

AMU 
I 

rr, 
-a 
I 

G') 0 
I Fluidizer Tank TK-201 1,000 gal 6'dia x S'h Stainless Steel X X X X X X X X X .p.. 

O'I 0 
01 

Liquid Additive Tank TK-202 500 gal 4.S'dia x 4.S'h Stainless Steel X X X X X X X X X CJ 
-s 
.P.J 

Set Regulator Tank TK-203 250 gal 3.S'dia x 3.5'h Stainless Steel X X X X X X X X X -t, 
rt-

Decon Storage Tank TK-204 500 gal 4 .S'dia x 4 .5'h Stainless Steel 
)> 

X X X X X X X X X X 

pH Adjustment Tank TK-205 200 gal 3 .S'dia x 3 .S'h Stainless Steal X X X X X X X X X X 

YARD/ANNEX 

Ory Blend Day Bin (2) TK-301A&B 35 ton 1 O'dia x 1 O'h Carbon Steal 

Weigh Feodor M-301A&B 100-6001 Carbon Steel X X X X 

Conveyor (2) 

Transfer Conveyor (2) M-302A&B 

Portland Cement Storage 625 tons 21'6 .5"dia x Carbon Steal 

Bin (density= 1 OO#/ft3) 65' 1.625"h 

Fly Ash Storage Bin 625 tons 26' 1 .875"dia x Carbon Steel 

(density = l90#/ft3) 65 ' 1.625"h 

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



SALT GROUT 

Equipment Name 

Indian Rod Ponory 
Clay Storage Bin 
(density= 701/ft3) 

Attapullgito Clay Storage 
Bin (density =40#/ft3) 

Emergency Power 

Generator 

Exhaust Air Filtration 
System 

Supply Air Filtration 
System 

Table G-3. Salt Grout Equipment List. 

Equipment ID Capacity 

75 tons 

75 tons 

Physical Size 

12'3.75.dia x 
48'11 •h 

21 '6.5.dia X 

65' 1.625"h 

2 parallel systems 
blower, profilter, 
heater, &2 metal HEPA 

2 parallel systems 
blower, prefilter, 
heater, &2 HEPA 

Material 

Carbon Stool 

Carbon Steel 

Stainless Steel 

Stainless Steel 

(sheet 2 of 2) 

A P T H VAC Pl PO WF/SPG DP P V 61 S CA H20 

X X X 

X X X 

;""'° 
t...T'11 -·LJ',.;i 
~~ 
t.:Ci 
..,J:;"': 
J; 

~ 
i,._~ 

~ -~) 
:f'-,_J' 
n 
I 

rr, 
-a 

I 
0 
..i:=,. 

0 
U1 



95,338~~0928 
WHC-EP-0405 Draft A 

G.2.2.1 Process Facility. The Salt Grout facility design incorporates a 
remote operation and maintenance philosophy, failed equipment cutup and 
packaging, and closed loop utilities. The facility is designed to operate 
with a minimum dependance on outside support facilities. The facility layout 
is shown in Figure G-2, Salt Grout Facility Layout. 

G.2.2.2 Disposal Site Configuration. The grout vault is designed with 
internal liners and leachate collection systems consistent with dangerous 
waste requirements for an impoundment and a landfill. Consistent with the DST 
grout disposal system, the SST grout vault will be provided with a vapor 
diffusion barrier. The current concept for the vapor diffusion barrier is to 
encapsulate the vault in a 1 m thick asphalt layer. The site will be closed 
with a multilayer soil and rock barrier that meets RCRA and Hanford barrier 
requirements for water infiltration. A cross section of a disposal site is 
shown in Figure G-3. The overall disposal site plot plan is shown in 
Figure G-4. 

G.2.3 Schedule 

The Salt Grout treatment facility has an 11 yr design and construction 
schedule followed by a ten yr process schedule. Timing of this schedule is 
discussed in Integrated Alternative 5. 

G.2.4 Cost Estimates 

Cost estimates for the Salt Grout treatment facility are presented in the 
following sections. 

G.2.4.l Capital. A summary cost estimate for the Salt Grout process is 
presented in Table G-4 Salt Grout Capital Cost Summary. An expanded summary 
is provided in Appendix P. 

The estimate was calculated using the Freiman Analysis System Technique 
FAST-C parametric estimating program developed for the Department of Energy. 
The parametric values are based on the preliminary HWVP cost estimate 
developed by Fluor-Daniel and represent the best information available for a 
waste treatment facility. Current labor and material prices are included as 
well as appropriate overheads. Allowances for escalation are not included; 
therefore, the estimate is in 1991 dollars, Engineering costs were calculated 
using the FAST-C program. A detailed planning effort has not been prepared to 
identify the level of engineering effort and costs associated with the design. 
A 50% contingency is included for construction, procurement, project 
management, construction management, and engineering. The contingency 
allowance is based upon U.S. Department of Energy-Richland Order 5700.3 "Cost 
Estimating, Analysis and Standardization" dated March 27, 1985. 

G.2.4.2 Operating. Operating cost estimates have not been prepared. 
Operating cost estimates will include costs for labor, chemical or material 
usage, utilities, disposal of the waste form and disposal of secondary solid 
waste. A summary of the operating costs is in Table G-5 (TBD). 
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Figure G-4. Salt Grout Disposal Site Plan. 

To be provided. 
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Table G-4. Salt Grout Capital Cost Summary. 

(AISER ENGINEERS HANFORD 
uESTINGHOUSE HANFORD COHPANY 
J08 NO. Ei1320 

•• (AISER ENGINEERS INTERACflVE ESTIHAflNG 
SALT CROUT FACILITY 

ST UO I' 
~EHR01 • PROJECT COST SUHHART 

COST ESCALATED CONTINGENCY 
CODE DESCRIPTION TOTAL COST X TOTAL 

-==•-==============:====•========= --~----- --2 --=-------: 
000 ENGINEERING t.9,500,000 so 24,750,000 

460 IHPROVEMENTS TO LANO 3,800,000' so 1,900,000 

SO 1 llUILOINGS 73,260,000 so 36,6]0,000 

(ADJUSTED TO HEET DOE S 100. t.) ·1,260,000 ·1,740,000 
700 SPECIAL EQUIP/PROCESS SYSTEMS 77,750,000 so ]8,870,000 

(ADJUSTED ro MEET DOE S 1 00. <.) ·1,750,000 ·1,710,000 

PACE 
0 A f E 
BT 

TOTAL 

1 0 f 10 
04/10/91 1]:29:]7 
FCO/TLU 

DOLLARS 
==•:======; 
lt.,250,000 

S,70_0,000 

109,890,000 

·l,000,000 
116,620,000 

·3,:.60,000 

-------------a-----------------------------:------
PROJECT TOTAL 201,JOO,OOO so 98,700,000 300,000,000 

................... ---------·-·····-· ................................................................................................................ . 
I TlPE OF I REHAUS: 
I ESTIHATE STUDY APRIL 10, 1991 I 
1 · · ~ ~ ~ ~ ; ; ; ~ - - · 0· ---·;Jt_; · · ----· --· · · · -· --· · · -· --· · -----· · · --· · · -· 1 

1. •: N ~ ~ ~:: ~ l.r-.'P.'. • • • • • • • • . • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • .1 
I OPERATING I 
I CONTIUCTO~ 
1 ··· ···-·······-··-··········· ·······-····-············ · ··-····· 1 

I I ········---------- .................................... . ......... ....... .... . ................. .................................................... . 
(ROUNDED/ADJUSTED TO THE HEAREST " 10,000 / 100,000 " • PERCENTAGES ~OT RECALCULATED TO lEfLECr ~OUMDIMG) 
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Table G-5. Salt Grout Operating Cost Summary. 

OPERATING COST SUMMARY -- SALT GROUT Date 7 /12/91 

CATEGORY NUMBER TOTAL 
UF1JNIIS CU~I 

PERSONNEL LIFETIME [IFETTMr-· 
EXtMt-'I 2,640 Man Years $j4J,LUU,UUU 
NON-EXfMPf l,Jts0- -Man Yea~ ~69,000,000 
BARGATNirm-uNITS-. J,4~-- -Mari'rears --Til1;$w,mm-·--

. . 

CREMTCAIS 
A ~H.A'JNIA Kg 
/\ :::;__:l,•~::: _ AL.IU Kg 

.. 
.. 

nrnmmrttcAv Kg --
. --·- --------- BCASTIIA~·-· .. ·-·- ·-- . To{J,000 ;-cmo-· __ K ___ -----·- ··· _g . . cm1:m n:r.mmJmu- Ko s 5-;1170;525-. . . ~ - ·- · ·· -· - ·- - ·· ·· ·- - CMPO ·-· - - · . . . ··- --Kg _ _ _ 

-
L.~U\.''.'"! t I HtH Kg 

-
FERROUS-SUCFAMATr- Kg 

. -- -FLY A::iH lo l ,UUU,UUU Kg .. 
FAil Kg 
KAOLIN CLAY Kg -

i LIM tST0"N E LJU,UUU,UUU ~g ---· NJTRlCPJ:10 ~g 
- NPH Kg 

:oxAUC ACIU Kg 
PULYt TR?[ENE Kg - SODIOM BICARBONATE Kg 
ISUulUM CAHtiUNA I~ Kg 
SODIUM R?DmJXTOt Kg ---- suu1(JM"TJTAfJATE Kg 
SO[PROR CEMENT Kg . .. 
IBP Kg 
IHI-ICA Kg -

DIS?OSAL 
LL1_ 1~•-•RE BAHHIEH~ lUU Acres SLuu,uuu,uuv 
cuN rArNERSlGCASSl Units 

- CON I A IN!:;'i~ (HLW) Units 
CONTAINERS (POlYI -~ 

CUN l"AIN"ERSl~- Units ·- -· 
·- GroLOGIC DISPOSAL ___ Units 

MELIS Units 
STORAGE BUILDINGS Units 
R8'US1TORTFE E ·units - · 

- VAO[fS 11 139 Ornts s r,ul4;70U;"OffiJ-
VAULI~ #2 Units 

-VAULI~ TIJ Units 
. -- -

TR:A~ r A 11uN 

~l[ITY M:AIN I. 
-

UTlll I ltS 
REClRIClf V 
NAlURATGAS 
l'RtJPANt 
~tEAM 
WAltM 

tr"&- u 

R. &""D -
IUIAL $1,943,3 /U,oLb 
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Labor costs will be based on the staffing estimate provided in Table G-6. 

A cost estimate for a Salt Grout disposal vault is provided in Table G-7. 

G.2.4.3 Decontamination and Decommissioning. A decontamination and 
decommissioning cost equal to one-third of the capital cost to construct the 
facility. It is assumed that this activity will proceed by: (1) cleanout of 
the process by flushing and washing of process equipment, (2) disposal of 
flush and wash solutions by grouting, (3) demolition, (4) packaging of the 
solid waste and, (5) onsite disposal of the solid waste and demolition debris. 

G.2.5 Preclosure Safety 

TBD 

G.2.5.1 Routine Environmental Release. 

G.2.5.2 Accident Environmental Release. 

G.2.5.3 Personnel Exposure . TBD 

G.2.5.4 Industrial Safety. TBD 

G.2.4 Post Closure Performance 

TBD 

G.3 SALT POLYETHYLENE 

TBD 

TBD 

The Salt Polyethylene process, facility and disposal configuration are 
detailed below. This section includes process flow diagrams, material 
balances, facility layouts, schedule, cost estimates, and safety assessment, 
as well as waste form formulation basis, disposal configuration design, and 
long-term performance assessment. 

G.3.1 Process Design 

The Salt Polyethylene process is based on waste form development studies 
carried out by Brookhaven National Laboratory (BNL). The principal basis of 
the process is production of a 50-50 wt% dry salt/polyethylene product that is 
transported to the disposal site in containers. 

G.3.1.1 Process Description. The Polyethylene Encapsulation process facility 
houses the process equipment and process ancillaries needed to dry a waste 
slurry to a powder and encapsulate the powdered waste in a polyethylene 
matrix. Equipment to collect the polyethylene/waste product in containers and 
prepare the containers for transportation to a di sposal is included in the 
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POSITION 

BUILDING SUPPORT 
PLANT MANAGER 

Aul,unt f't• nt M1neoer 
Stiff 

JOB CONTROL 
M1n1011n '• 
F•clllty R1pr111n1tlw1 
Clerlc• I 
Job Control Sp1cl1ll1t1 

PLANT EN0INEERING\0ESI0N 
M• n•o•n 
Clerical 
Dr•ften 
Plant Enolneen 

ANALYTICAllAB0RAT0RY 
M•n10111 
Clerical 
Cheml1t1 

Chemlc • I T1chnlcl• n1 
RA0IA TION PROTECTION 

M• noer 
Clerlc1I 

Table G-6. Salt Grout Staff Estimate. 
(sheet 1 of 2) 

SALT GROUT STAFF' 

SHIFT STAFFING 
Day Shift A Shift B Shift C Shift D Shift 
E NE BU E NE BU E NE BU E NE BU E NE BU 

I 
1 
4 4 

3 
3 

3 
10 

4 
5 
5 

12 

1 1 1 1 1 
2 1 1 1 1 

5 2 2 2 2 
3 7 7 7 7 

1 
2 

R1dl1tlon Protection Technolool1t1 8 2 2 2 2 
FAClllTY SERVICES 

M•n•o•••/Sup1rvl • or1 6 2 2 2 2 
Clarlc1I 4 
Facility 0per•tor• 12 6 6 6 6 
Cr•ne Op1raton I I 1 I 1 
Powe, Oper• ton 3 2 2 2 2 

COMPUTER SUPPORT 

M• n•o • 11 3 
Oerlc • I 3 
Compute, Sped• ll1t1 16 

DOCUMENT CONTROL 
M1neo1r• 2 
Clerical 6 
Tuk An• ly1l1 10 

PROGRAM OFFICE 

Proor•m M• n1101111 2 
Clerlc• I 3 
Proo••m Admlnl1tr1ton 12 

SUBTOTAL 94 40 24 3 8 1 J 3 8 13 J 8 13 3 8 13 

PROCESS STAFF 
MANAOER 1 

Shift M1n1oer 1 1 1 1 
Shift Support M• n1ger 6 s 6 6 s 
Clerlc• I 7 

MA TERIAl SPECIALIST 1 I 1 1 
TRAINING 

M• n•o•n 2 
Cl1tlcal 3 
Tr• ln1t• 10 

OPERATORS 
Ory Mlxlno/M1terl1la H• ndllno 2 4 4 4 " AMU 2 2 2 2 2 
Groot Mixer 2 2 2 2 2 
Samplino 2 2 2 2 2 
Vault Filling/Surveill1nce 4 2 2 2 2 
DST Lao Stono• 4 4 4 " 4 

HAZARDOUS MA T'L CONTROL 
M• n101t I 
Clerical 2 
T1chnlcl• n1 2 
Enoln11111 4 

ENVIRONMENT Al CONTROL 
Manaoer 2 
Clerical 3 
T 1chnlclan1 " Enolneer• 10 

RAOIA TI0N PR0CTECTION 
M• nao1t I 

Radiation Protection Technolool•t 3 4 4 4 " SUBTOTAL 26 31 19 6 I ,o 6 1 20 6 1 20 6 1 20 
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Training Total 
E NE BU E NE BU 

1 
1 
4 4 

3 
3 

3 
10 

4 
5 
s 

12 

1 6 
1 7 

2 15 

7 JB 

1 
2 

2 18 

2 s 10 
4 

6 '12 
1 6 

2 13 

3 
J 

15 

2 
6 

10 

2 
J 

12 
3 8 13 109 80 89 

1 
4 

5 JO 
7 
4 

2 
3 
10 

4 22 
2 12 
2 12 
2 12 
2 

" 
I 

2 
2 

4 

2 
J 

" 10 

1 
4 23 

5 20 55 35 81 



POSITION 

MAINTENANCE 
Manager 
Clerical 
Training Coordinator 

MECHANICAL MAINTENANCE 
P,,C.nager• /Supervlaoni 
Clerical 
Mill Wright• 
Pipe Fitter• 
lnaulaton 
Rigger• 
Driver• 
Welder• 
PIC 
Carpenter• 
Painter• 
Sign W riter 

l&E MAINTENANCE 
Managers/Superviaon 
Clerical 
l&.C Technician• 
Electrician a 
PIC 

SHIFT MAINTENANCE 
Managen/Supervl10r1 
Clerk 
Mill Wright• 
Pipe Fitters 
Electrician a 
lnetrument Technician• 

SUBTOTAL 

ENGINEERING ANO SUPPORT 
PROCESS ENOINEERINQ 

Manager, 
Clerical 
Procou Engineers 

PLANT ENGINEERING/DESIGN 
Manager 
Clerical 
Cognizant Engineer• 
Drafting 

QUALITY ASSURANCE 
Manager 
Clerical 
T ochnician, 
Quality Anurance Engineers 

SAFETY ENGINEERING 
Manager, 
Clerical 
Radiation Engineer• 
lnduatrial Safety Engineer• 

TRAINING 
Managers 
Clerical 
Trainers 

SUBTOTAL 

TOTAL 

qc13--:a 
hH j8 L.09 ( 
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Table G-6. Salt Grout Staff Estimate. 
(sheet 2 of 2) 
SALT GROUT STAFF 

SHIFT STAFFING 
Day Shift A Shift B Shift C Shift D Shift 
E NE BU E NE BU E NE BU E NE BU E NE BU 

1 
1 

1 

6 
2 

12 
6 
4 
4 
4 
4 
2 
2 
4 
2 

5 
2 

30 
20 
2 

3 3 3 3 
1 1 1 1 

6 6 6 6 
2 2 2 2 
4 4 4 4 
4 4 4 4 

12 5 96 3 1 16 3 1 16 3 1 16 3 1 16 

5 
5 

6 3 3 3 3 

3 
3 

10 
5 

2 
2 
2 

5 2 2 2 2 

2 
3 

4 
5 

2 
3 

10 
53 13 5 5 5 5 

186 89 139 17 10 49 17 10 49 17 10 49 17 10 49 

G-22 

Training Total 
E NE BU E NE BU 

1 
1 

1 

6 
2 

12 
6 
4 
4 
4 
4 
2 
2 
4 
2 

5 
2 

30 
20 
2 

3 15 
1 5 

6 30 
2 10 
4 20 
4 20 

3 1 16 27 10 176 

5 
5 

17 

3 
3 

10 
5 

2 
2 
2 

13 

2 
3 

4 
5 

2 
3 

10 
73 13 

11 9 49 264 138 346 
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Table G-7. Salt Grout Disposal Vault Cost Estimate. 

DISTRIBUTION: K.D. BOCi-tER 
J .D. GALBRAITH 

ESTIMATOR: T.L. \JALDO 

TITLE: GROOT VAULTS 
PROJECT NO.: 
ESTIMATE TYPE: ROH (STUDY) 

REFERENCES: ENGINEERING SKETCHES, NOTES, KEH COST ESTIMATE (DATED 2/27/91) 
ANO VERBAL INFORMATION. 

\JORK DESCRIPTION AND RESULTS: 
AS REQUESTED, UE HAVE REVIEUED THE FURNISHED DATA AND BASED ON THE 
FOLLOUING OOR ROOGH ORDER OF MAGNITUDE ESTIMATE IS: 

NOTE: THE SCOPE FOR ALL OPTIONS IS SELF EXPLANATORY. OPTION #3 HAS ADDED TO 
ITS SCOPE 250/EA 50'L X 2"DIA. HEAT PIPES. 

CONSTRUCTION COSTS 1 EACH 1 EACH 
----- ------------- CURRENT VAULT WO 

VAULT ASPHALT 
ESTIMATE BARRIER 
OPT ION #1 OPT ION #2 
--------- ---------

DIRECT CONSTRUCTION SS,312,500 S4, 147,500 
ENGINEERING Sl,137,500 $888,053 
ESCALATION $0 so 
CONTINGENCY S87S,OOO S664,447 

--------- ---------TOTAL ESTIMATED COST (TEC) S7,325,000 $5,700,000 

1 EACH 
VAULT \J/0 
ASPHALT, 

BASIN & LEACH 
OPT ION #3 
---------

$4,395,682 
$941, 193 

so 
$723, 125 

---------
$6,060,000 

rr, 
-.:, 

I 
0 
+=-
0 
01 
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facility. The fac i lity will be designed as a canyon facility and will be 
remotely maintained by the canyon crane. Certain equipment such as the 
polyethylene/waste extruders may require provisions for contact or manipulator 
maintenance. 

Feed to the Polyethylene Encapsulation process is supplied as a waste 
slurry directly from one of the 1-Mgal underground OSTs. The tank is 
dedicated to this purpose. The feed tank is equipped with mixing pumps to 
assure a uniform feed composition. It is assumed that a minimum of two OSTs 
will be required for staging feed to this process. Additional tanks may be 
required for blending or otherwise managing the process feed. 

The head end of the facility contains tanks for receipt of the waste, pH 
adjustment, sampling, and feeding the process. The feed rate of the process 
is 142 L/min. The waste is first adjusted to a pH of 8 to 10 and then 
concentrated to remove the bulk of the water. The concentrate is then 
distributed to four dryers and dried to a powder. The powder from each dryer 
together with polyethylene chips are metered to a heated continuous screw 
evaporator-extruder in which waste/polyethylene mixing and final evaporation 
are performed. Four extruders will be installed. The polyethylene 
encapsulated waste is di scharged at 160 °C into 0.9 m diameter x 1.8 m tall 
containers. After the containers are closed they will be cooled with forced 
air or a water bath. The outside of the container is either decontaminated or 
sprayed with paint to fix contamination. 

Offgas generated by the process is passed through a HEPA filtration 
system and is discharged to a stack. Liquid effluents are passed through a 
Cs ion exchange system and then discharged or transferred to a new 200 Area 
recycle water storage facility. Excess water from this facility is treated 
before discharge. 

A shielded transporter will be used to move the 1,400 kg containers to 
the burial ground. Operation of the process at the design rate will produce 
130 containers or 148 m3 of polyethylene/waste each day. Remote handling will 
be used to place the containers in the burial ground. 

Based on a 50 wt% waste loading the process would generate 325,000 m3 of 
polyethylene/salt in 286,000 containers. A 95% fill factor is assumed for the 
containers. It is estimated that the mission can be completed in 10 yr by 
parallel operation of the four evaporator extruders. The process design rate 
is 130 containers per day. The process will operate at a TOE of 60%. 

The polyethylene waste form is about half the volume of grout. If bulk 
disposal of the 325,000 m3 of polyethylene/salt were practical, it would fill 
about 61 grout vaults. Storage of the containers in a vault type structure 
would require up to 100 grout vault sized structures. 

Three shielded transporters will be required to haul and place the 
containers in the burial ground. The transporters will travel on dedicated 
routes to the burial ground located adjacent to the process facility. 
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C &: D 

HEAD BIN 

9 

ROTARY STAR 
FEEDER 

( ) 

+. : 

VOLUMETRIC FEEDER 
M-1A,8,C & D 

EXTRUDER 
M-2A,8,C & D 

STEAM 

..------~(13 ~----

® 

TO DECONTAMINA llON 
AND LOADOUT 

I----<. 14 }------------1 

POLYETHYLENE EN CAP SULA TED WASTE PROCESS DIAGRAM SHEET 2 
(SALT POLYMER) 

CWR 

TO VESSEL VENT SYSTEM 

TO PROCESS CONDENSATE TREATMENT 

TO PROCESS CONDENSATE TREATMENT 

TO VESSEL VENT SYSTEM 

CWR 
TO VESSEL VENT SYSTEM 

TO PROCESS CONDENSATE TREATMENT 

TO PROCESS CON OEN SA TE TREATMENT 

TO PROCESS CONDENSATE TREATMENT 

TO PROCESS CONDENSATE TREATMENT 

TO NEAR SURFACE 
>---- DISPOSAL 

Figure G-5. Salt Polyethylene Process 
Flow Diagram. (sheet 2 of 3) 
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Table G-8. Salt Polyethylene Material Balance. (sheet 1 of 3) 

POLY 

Stream# I 1 i 2 3 4 5 1 6 I I I 7 8 9 10 11 I 13 ! 14 I 20 I 21 I 22 I 23 24 
! Kg/OD I 
I ! 
! I 

i ! 

N2 
Kg/OD i Kg/OD I Ko/OD I Kg/OD I Ko/OD I Ka/OD I Ka/OD ! Kg/OD I Ko/OD I Kg/OD I Kg/OD ! Ko/OD I Ko/OD I Kg/OD ! Kg/OD I Ko/OD ! Ko/OD 

02 
HN03 

! I ! i 8.62E+UZI I ! I 8.621:.+V,I I l:i.621:. +02 1 1 8.62E+02 ! 8.62E+02 I : 8.621:. +02 
I I I i 2.58E+02 I ; I 2.58E+02 i I 2.58E+02 i I I 2.58c: +02 1 2.58E +02 ! i 2.58!:: +02 

C2H204 
, 7 .19 E + 03 I ! I i 1 1 ! I I I I 

: I I I i I I I I I ! 
I I i 

Na2C204 
I I I i I I 

NaN03 
I i I I I I I I I I ! 

NaN02 
i 6.04E+041 6.04t:.+04 i J /.01E+04 I 7.01E+04 I 7.01E+OOI 2.81E+05 I 2.10E+05 1 7.01E+04 I 3.51E~01 I 

I I I I I I 
I 7.0H:·01 ! 7.01E+04I 6.76E +00 I 2.:i::>t-01 I 2.55E-01 I 1./ /t:-01 I / .82t-02 

NaHC03 
i 3.28E+03I 3.28t+03 ! ! 3.28E+03 I 3.28E+03 / 3.28E-01 I 1.31E+04 I 9.85E+03 1 3.28E+03 l 1.64E+00 I I 3.28E-02 I 3.28E +03 I 3 • 1 7 E -0 1 I 1. 1 9 E-0 2 I 1. 1 9 E-0 2 I 8 .2/c:•03 I 3.66E-03 

Na2C03 
I I I I 9.04E+02 I 9.04E+02 I 9.04E-02I3.62E+03 I 2.71E+03 I 9.03E+02I 4.52E-01 ! I 9.03E·03 I 9.03E +02 I 8.71E•02 1 3.28E-03 I 3.28E-03 I 2.28E·03 I 1.01 E-03 

NaOH 
: 1.141:. +03 I 1.14E: +03 ! I ! I I I I i I 

NaAl02 
i 3.1/ +03 1 3.1JE+03 I 1 I ! ! I ! ! i 

Na2S04 
: 1.ss~ ... 03 I i.98t+03 I ! 1 ! i I I I 

I I I 

I I I 

I 1.11 +03i 1.11t+03 I : 1.11E+03 I 1.11E+03 I 1.11E·01 I 4.4:it:+03 ! 3.34E+03 i 1.11E+03 I 5.:ilt:-01 ! 
I I I 

Na3P04 
Cancrinite 

1 6.79 +03 1 6./9t+03 I i 6.79 +03 1 6.79E+03 I 6.79E·01 I 2.72E+041 2.04E+04 ! 6./8E+03 1 3.39E+OO I 

Al(OH)3 
! 1.23 ... 031 1.23t+03 I I 1.23 +03i 1.23E+03I 1.231::-01 1 4.93E+03 : 3.69E+03 ! 1.23t+03I 6.16E-01 I 

CelOH)3 

I 1.11!:.-02 1 1.11E+03I 
! 6./St:.·02 I 6.78E +03 I 

1.07E-01 I 
6.54E-01 I 

2.SOE-03 I 1.24E-03 
1.71 E-02 1 7.57E-03 

1 1.05 +03 i 1.0St:+03 I I 2.94 +031 2.94E+03 I 2.94E-01 I 1.111:+04 ! 8.81E+03 I 2.94E+03 ! 1.47E+OO I 
1 1.46 +02 ! 1.46E+02 ! I 1.46~+02! 1.46E+02 ! 1.461:.·021 ::i.84E+02 I 4.38E+02 : 1.46E+02 i /.30E·02 I 

I 1.23t·02 I 1.23E+03 I 1 • 19 E·O 1 I 
i 2.94E-02 I 2 .94E +03 I 2.83E-01 I 

Cr(OHl3 

3.lOc:-03 I 
7 .40E-03 I 

1 ,3/t-03 

I 1 .46E-03 : 1 .46E + 0 2 I 1.41E-02 I 
: 8.67E +01 I 8,6/t: +01 i 1 8.6n: +01 i 8.67E +01 1 8.67E-03 I 3.4tt +021 2.60E +02 1 8.66E +01 1 4.33t:.·02 ! 

3.68!:.·04 1 
3.28E-03 

ca1un1, 
1 8.66E-04 i 8.66E +01 I 8.35E-03 ; 

1 .63E-04 
2.1 SE-04 I 9.66E-O:i 

I , .,oc:·VO I 2..23E+VU i 2..LVt:-04 ! ::i./4c:-vo , 

I I 
I 

i I 
! i 

4.04E-03 I 4.04E-03 I 
2.47E·02 I 2.4/ l:.·0 2 1 
4.48E·03 i 4.48E-03 I 
1.07E-02 ! 1.0n:.-02 I 
:,,30E-04 i 5 .30E·04 I 
3.1 Sc:-04 I 3.15E-04 I 
8.,::,c:.-vo i 8.,::,c:.-vo t 

Fe(0Hl3 
Sr(0Hl2 

: :,.47E:+02 l 5.47E+02 1 i S.4/t:.+02 I 5.47E+02 I S.47E-02 ! 2.19E+03 l 1.64E+03 I S.47E+02 I 2.74E-01 i 
! 2.28E+01 1 2.28E+01 : i 2.28E-01 I 2.28E+01 I 2.28E-03 I 9.12E+Ol 1 6.84E+01 I 2.28E+01 i 1.14E•02 ! 

I S.47E-03 i 5.4/t ... 02 t S.28E-02 i 

BiP04 i 1.13E+02I 1.73E+02 : I 1./3E~02 ! 1.73E+02I 1.73E-02 I 6.93E+02 ! 5.20E+02 I 1.73E+02 I 8.67E-02 I 
t 2.28E-04 i 2.28E+01 i 2.20E-03 I 

1.38E-03 : 6.1 OE-04 

1.67E-02 I 
5.74E-05 i 
4.37E-04 I 

2.54E-05 
I 1.73E-03I 1.73E+02 1 1 .93E-04 

i.99E-03 i 1.99E-03 i 
8.29E-05 ! 8.29E-05 I 
6.30E-04 I 6.30E-04 I 

CaC03 1.46E+02: 1.46t+02 I i 1.46E+02 ! 1.46E+02 I 1.46E-02 I 5.84E+02 ! 4.38E+02 i 1.46E+02 I 7.JOE-02 I 
Cl- 1.82t+01 ! 1.82E-01 1 I 1.82E+01 1 1.82E+01 I 1.82E-03I 7.30E+01 I 5.47E+01 i 1.82E+01 I 9.12!::.-03 1 

I 1.46E-03 I 1.46E ... 02 I 1 .41 E-02 I 3.68E-04 i 1 .63E-04 

Hg+ ! 4 . 17E-01 i 4.llE-01 ; i 4.llE-01 I 4.11E-01 I 4.11E-0S t 1.64E+OO I 1.23E+OO I 4.lOE-01 I 2.0Sc:-04 I 
i 1.82E-04 I 1.82E+01 I 1.76E-03 I 4.60E·05 1 2.03E-05 

F-
l 4.10t-06 j 4.lOE-01 I 3.96E-05 I 1.03E-06 1 4.:>SE-07 

! 3.67E+02 I 3.6tt:.+02 i I 3.6tt:+02 I 3.67E+02 : 3.67E-02 i 1.47E+03 I 1.10E+03 ! 3.67E+02 I 1.84E-01 I i 3. 6 / E-03 i 3. 6 7 E + 0 2 I 3.54E-02 I 9.25t-04 I 4 .09E-04 

5.30E-04 I S.30E-04 ! 
6.63E-05 t 6.63E-0S i 
i .49E-06 1 1.49E-06 I 
1 .33E-03 i 1 .33E-03 I 

• 
Mn02 
Ni2Fe(CN)6 

1 8 . 6 7 E + 01 I 8 . 6 7t + 0 1 , ! 8 . 6 1t: ... 0 1 I 8. 6 7 E + 0 1 I 8. 6 /E-0 3 I 3. 4 7 E + 0 2 I 2. 60 E + 0 2 1 8. 6 6 E + 0 1 I 4. 3 3 E ·O 2 t I 8.66E-04 I 8.66E +01 i 8.35E-03 i 
i 2.28E•02 I 2.28E+02 : I 2.28E+02 I 2.28E+02 I 2..28E-02 I 9.12E+02 I 5.84E+02 ! 2.28E+02 I 1.14E-01 ! 

Si02 
I 2.281:.-03 ! 2.28E ... 02 ! 

2.18t-04 i 9.662-05 
2.20E-02 I 

P205:24W02:44H20 ; 9 .1 2E -r 00 I 
! i i i 

3.1:JE-04I 3.15E-04 i 
8.29E-04 I 8.29E-04 I 

: l I i ! I i I I 
5.74E·04 ! 2.:i4E-04 

Zr02:2H20 
9.12E+OO : ! 9.12E+OO I 9.12E+OO I 9.12E·04 I 3.6Sc:+01 t 1.02E·05 

u 
: 1.96E +02 1 2.1 SE-04 

Th 
! 6 .51E+02 I 

7.96E+02 I ! 1.96E+02 ! 1.96E+02 I 1.96E-02 I 7.8SE+02 ! 

: 6.02E:+00 I 
6. 5 1 E + 0 2 I I 6. 5 1 E .... 0 2 I 6. 5 1 E + 0 2 I 6. S 1 E-0 2 I 2. 6 1 E + 0 3 I 

2.74E+01 i 9.12E+OO I 4.56E-03 ! I 9.12E·OS i 9.12E .... 00 i 8.79E-04 I 3.32E-OS1 3.32E·OS i 2.30E-05 i 
S.88E+02 I 1.96E+02 ! 9.81E-02 i i 1.96E-03i 1.96E+02I 1.89E-02 I 7.13E-04 1 7.13E·04 I 4.94E·04 i 

7 .26E-04 

H20 
6.02E+OOI I 6.02E+OOI 6.02E+OO I 6.02E-04 I 2.41E+01 ! 

1.95c::+03 I 6.51E+02 i 3.26E-01 I i 6.SlE-03 I 6.SlE ... 02 ! 6.28E-02 ! 2.37E-03 i 2.37E-03I 1.64E-03 I 
1.81E+01 I 6.02E ... 00 I 3,01E-03 I I 6.02E-O::i I 6.02E+OO i 5.SOE-04 I 2.19E-05 i 2.19E-05 1 1.52E·05 I 6.71 E-06 

Polyethvlene 
1 1.42E+05 i 1.42E~O::i i 5.491::+03! 1.49E+05 t S.94E+04i 8.94E+04 I 2.38E+OS I 
i I 

1.78E+05 i 8.91E+02 : 5.85E+04 i I 8.91E+02 I I 8.68E+04 i 2.58E+03 ! 9.97E+03 I 7.39E+03 i 2.58E +03 
I I i ! l t I I , 8.90E +041 I 8.90E +04 i I i I i 

r otal 
I ! : I I I I ! 

Total Dry Chem. 
: 2.25E+OS i 2.2SE+OS i 1.2Jt:+04 i 2.38E+05 I 1.48E+05 I 9.0Sc:.+04 I 5.94E+05 I 

I I I I I ! ! i i 

' 8.29E+04 I 8.29t::•04 I 7.19E+03 I 8.91E+04i 8.91E+04 I 8.91E+OO i 3.56E+051 
4.4SE+OS I 8.99E+04t S.97E+04 I 8.90E+04 i 2.01E+03 : 1.78E+05 i 8.68E+04l 3.70E+03 i 1.i1E+04 ! 7.39E+03 i 3.70E+03 
2.67E+OS ! 8.90E+04 I 4.45E+01 I I 8.90E·01 I 8.90E+04 I 8.59E+OO I 3.24E-07 1 3.24E-01 : 2.24E-01 : 9.93E-02 

! i I I ! I ! I ! I I I i I ! ; 
• Ci/00 ! Ci/OD 

Am24l ,243 
Ci /00 Ci/OD t Ci/00 1 Ci/00 : Ci/00 1 Ci/OD Ci/OD : ; Ci/00 I Ci/OD I Ci/00 I Ci/00 Ci/OD Ci/00 1 Ci/OD 

! l.28t::.,..Oll l.28t:+0l : 
C14 1 i . 3 7 E + 00 : 1 . 3 , c:. + 00 : 

l.28E+01 i l.28E+01 I 1.28t:-03 I ::i.1 lE.+01 I 3.83E+01 I 1.28E+01 I 6.39c:-03 1 ; 1.28!:.·04 1 1.28E+01 i 1.23E-03 j 4.64E-05 1 4.64c:.-05 ! 3.221::·0::J I 1.42E-05 

Cm244 ! 3.88E·02 1 3 .SSE-02 I 
1 . 3 / E + 00 I 1 . 3 7 E + 00 I 1.3tt:·04 i 5.47E+OO I 4.11E+OO I l.37E+00 i 6.84E·04 ! I 1.37E-0S i 1.37E+OO I 1.32E-04t 4.97E-06 i 4.9 I t-06 i 3.45E·06 i 1 .53E-06 

Cs137 : S.47E+03 ! S.4tE+03 t 
3.88E-02 I 3.SSE-02 1 3.88E-06i 1.SSE-01 I 1 .16E-01 I 3 .88E-02 ! 1.94E·OS i I 3.SSE-07 ! 3.88E·02 I 3.74E-06 i · 1.4i E-07 I 1.41 E-07 ; 9 .11E-08 I 4.32E-08 

1129 
No237 

: 1.09E-02I 1.09E-02 i 
5.47E +03 1 S.47E +031 S.47E+OO i 2.19E+04 I 1.64E+04 I 5.44E+03 i 2.73E+01 I 1.99E·01 I 1.99E·Ol , 1.38E·01 i 6.1 OE-02 

: 1.51E-02! 1.51E:-02 : 
1.0SE-02 I 1.0SE-021 

1 S.44E-01 ! S.44E+03i S.28E+OOI 
1.0SE-06I 4.38E-02 I 3.28E-02i 1.0SE-02 I 5.47E-06 i I 1.09E-07 ! 1.09E-02 I 1.06E-06 I 3.98E-08 I 3.SSE-08 i 2.J6t·08 I 1.22E-08 

Pu238 : 2.10E-01 I 2.10E-01 i 
1.51 E-02 I 1.51 E-021 1.51 E-06 i 6.02E·02 i 4.52E·02 I 1 .SOE-02 I 7 .53E-06 i I 1.SOE-07 I 1 .SOE-02 ! 1 .45E-06 i S.47E-08 I 5.47E-08 I 3./St:-08I 1 .68t-08 

Pu239,240 1.23E +01 : 1 .23E +01 1 

2.10E·01 i 2.lOE-01 I 2.lOE-05I 8.39E-Ol i 6.29E·01 I 2.10E·01 i 1.05E-04 I I 2.1 OE-06 I 2.1OE-01 I 2.02E-05 1 7 .62E-07 i 7 .62E-07 t 5.28!::·0/ i 2.34E-07 

Pu241 
1.23E +01 ! 1.23E +01 i 1.23E-03i 4.93E+Ol i 3.69E+01 I 1.23E+Ol i 6.16E-03 I I 1.23E-04 ! 1.23E+01 I 1.19E-03I 4.48E-05 I 

: 2.65E+Ol I 2.65E+01 I 
4.48E-05I 3.10E-05 i 1 .3 /t:-05 

Sm151 , 3.06E'f'02 I 3.06E+02 I 
1 2.6SE+01 I 2.6SE+01 ! 2.65E·03 I 1.06E+02 i 7.94E+01 ! 2.64E+01 I 1.32E-02 i , 2.64E-04i 2.64E +01 ! 2.Sot::-03 I 9.61t:·05 i 9.61 E-0::, i 6.66E-05 i 2.9:Jt-05 

Sn126 : 2.6:it:-01 I 2.SSE-01 I 
1 3.06E +02 1 3.06E +021 3.06E:·02 1 1.22E+03i 9.1lt+02 ! 3.05E+02 I 1.53E-01 I I 3.0SE-03 i 3.0SE +02: 2.9:ic:-02 I 1 .1 1 E:-03I 1 .11 E-03 I l.70t-04 i 3.41 t-04 

Sr90 
T c99 

; 2.14E: +04 1 2.14E +04 1 
1 2.65E-01 ! 2 . 65E-01 I I 2.64E-06 1 2.64E-01 i 2 .SSE-05 1 9.61 E-07 I 9.61 E-07 I 6.66E-07 ! 2.95t-O/ 
! 2.14E +041 2 .1 4E +04 ! 

2. 6St:-OS 1 1.06E + 00 I 7 .94E-O 1 I 2.641:-01 ! 1.3 2E-04 : 

; 7 .30E+OO I 7.301:. ... 00 1 
2.14E+OOI 8.58E+04t 6.43E+04t 2.14E+04 : l.07E+01 ! i 2.14E-01 ! 2.14E+04 1 2.07E+OO I 7.79E-02 I :,.40E·02 ! 2.39E-02 

: /,30E+OO i 7.30E+OO ! 7.30t·04 I 2.92E+01i 2.19E:+01I /.29E+OO i 3.65E-03 i 1 7.29E-05 ! 7.29E+OOI 7 .03E-04 ! 
7 .7~E-02 ! 
2.65E-051 2 .65E-05 I 1.84E-O:i 1 8. 14t::-06 
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Table G-8. Salt Polyethylene Materi al Balance. (sheet 2 of 3) 

POLY 

Stream# I 25 I 26 I 27 I 28 I 29 I 30 I 31 I 32 i 33 I 34 I 35 I 41 I 42 I 43 i 45 I 46 I 47 I 48 I 

,,.,i 

! Ko/OD i Kg/OD I Ko/00 I Kg/OD I Ko/OD I Ka/OD I Ka/OD I Ko/00 i Kq/00 i Kg/00 I Kg/OD I Kg/OD i Ko/OD I Kci/OD I Ko/OD I Ko/OD I Kg/OD I Kg/OD 
N2 ! I 8.62E ..-02 1 8.621: +02 1 I 8.62E+02 1 8.62E+U2 1 : 8.62E+02 1 8.62E+02 i : 8.621:•02 1 2..:is1: ... 0J I 2.o9E+03t I I I i 
02 I I 2.::>8E+02 ! 2.:>81: .... 02 1 I 2.58E+02 1 2.58E+02 1 ! 2.58E+02 1 2.58E+02 i ; 2.::i8E+02 I /./3i:::+02 I 7.73E+02 1 I I i I 
HN03 I I I i I I I i I I I i I I I ! I I 
C2H204 '. i ! i I I i I I i i I I I I I I Na2C204 ! i I I I I I I I I i ! I I I I i I 

I 
NaN03 I 3 .31 E +01 I 1.94c: +001 1.941: +00 I 1.34E +00 1 5.9!:>t:-01 1 7.01E-01 I 2.92E-01 I 4.09E-01 i 4.09c:-01 I 2.83E-01 I 1 .25E·01 I 7.98E-01 I 2.00E-07 I 7 .98E-01 I I I I 
NaN02 I 1.o::ic::+00 I 9.08E-021 9.0Sc:-02 ! 6.29E-02 1 2.78E-02 ! 3.28E-02 1 1.37E-02 ! 1.91 E-02 1 1.91 E-02 1 1 .33E-02 I 5.88E·03 i 3.741:-02 1 9.35E-09 J 3.74E·02 I I I I NaHC03 I 4.211:-01 I 2.SOE-021 2.50E-02 I 1 .73E-02 I 7 .66E-03 I 9.03E-03 I 3.76E-03 i 5.27E-03 I 5.2/E-03 I 3.65E-03 I 1.62E-03 I 1.03E-02 I 2.57E-091 1.03E-02 1 I I I Na2C03 I I I I I I I I I I I I I I I ! ! ; I 
NaOH i ! ! I I I I I I I I I I I I I I I NaAl02 ! ; I ! I i I i I I I I i I I i I I Na2S04 ; 5.26E-01 i 3.08E-02 ! 3.081:-02 1 2.131:-02 I 9.44E-03 I 1.11E·02 I 4.641:-03 1 6.49 t:-03 1 6 .49 t-03 I 4.SOt-03 J 1.991:·03 I 1 .211:-02 1 3.17E-09 1 1 .2lE·02 i ,j i i Na3P04 i 3.21E+OO I 1.88E-01 I 1 .881:-011 1.301:-01 I 5.76E-02 I 6.78 ;-02 1 2.83E-02 ! 3.96 -02 I 3.96 E-02 1 2.74E-02 i 1 .21 E-02 I 7.73 -02 1 1.93E-08 i 7.73E-02 1 ! I I Cancrinite 5.82E·01 ! 3.40E-02 ! 3.40t-02 I 2.36E-021 1 .04E-02 i 1.23 -02 1 5.13E-03 I 7 .18 -03 I 1.rs E-03 1 4 .98E-03 l 2.20E-03 I 1.40 -02 1 3-51 E-09 I 1.40E-02 1 '1 I I Al(OH)3 1.39E +00 I 8.12E·02 1 8.121:-02 1 S.63t:.-02 I 2.49E-02 : 2.94 ;-02 1 1 .22E-02 1 1. 71 -02 1 1.ll E-02 ! 1. 1 SE-02 1 5.25E-03 I 3.34 -02 I 8.36E·09 1 3.34E-02 1 ,I I I 
Cet0H)3 ; 6.90E-02 i 4.04E-03 I 4.04E-03 I 2.801:-03 1 1.24E-03 I 1.46 ;-03 1 6.0SE-04 1 8.51 -04 1 8. 51 E-04 1 5 .90E-04 I 2.61 E-04 1 1.66 -03 1 4.15E-10 I 1 .SSE-03 1 ! I I 
Cr(OH)3 4.09E-02 i 2.40E-03 i 2. .40E-03 I 1 .66E-03 i 7 .35E-04 I 8.66r:-04 I 3.61 E-04 1 S.OSE-04 1 5.05E-04 1 3.SOE-04 I 1.SSE-041 9.87t-04 I 2.4/t-10 I 9.87E-04 I 11 I I 
(.;OIUHIL I .voc.•\J~I o.~vi:::·v;:1 1 b • .ju '"'-'::> I "+.~ I 1:·U!::> I I .:::J.jt-u::> I L.LOC·U::> I ::i.::iui:::·uo 1 I • .j.jt:•U::> I I . .j,lt•v;:1 1 :; .LLc.-vo I "+.vor:·vo j L.ov.:•v;;i I O."+:::,i:::-IL ! L.OUC.•\J::> I ! I I 
Fe(OH)3 ; 2.59t-01 I 1 . 51 E-02 1 1 . :, 1 -02 1 1 .OSE-02 1 4.54E-03 I 5.47E-03 ! 2.28E·03 i 3.19E-03I 3. 19E-03 i 2.21 E-03 1 9.ISE-04 I 6.23E-03 I 1 .56E-09 I 6 .23E-03 I I I 
5r(OH)2 1.08E-02 ! 6.30E-04 1 6.30 -04 1 4.37E-04 I 1 .93E-04 I 2.28E-04 1 9.SOE-05 1 1.33E-04I 1 .33E-04 I 9.22E-OS I 4.08E-0S i 2.SOE-04 1 6.49E-11 I 2.SOE-04 1 ! I i 
BiP04 8.191:-02 1 4.79E-03 i 4./9 -03 1 3.32E-03 J 1.47E-03 i 1.73E-03 I 7 .22E.-04 I 1.01 E-03 1 1.01 E-03 I 7.00E-04 1 3.10t-04 I 1.97E-03 I 4.93E-10 I 1.97E-03 i I i : 
CaC03 i 6.SOE-02 I 4.04E-03 I 4 .041:-03 1 2.SOE-03 1 1.24 ~-03 1 1.46E·03 I 6.0St-04 1 8 .51 E-04 I 8.51 E-04 1 ::i .SOE-04 1 2.61E-04 I 1 .66E-03 I 4.1 SE-1 O I 1.66E-03 I I I ! Cl- I 8.62E-03 I 5.04E-04 i 5.04E-04 1 3.:,0 ~-04 1 1.55 -04 I 1.82E-04 I 7 .SOE-05 1 1.0GE-04I 1.0SE-04 1 7 .37E-0S i 3.26E-05 I 2.08E-04 1 5.19E-11 ! 2.0BE-04I I I Hg+ I 1.94E·04I 1.13c:-05 I 1.13E-OS I 7 .BI ·-06 I 3.48 ~-06 1 4 . 1 OE-06 I 1. 71 E-06 I 2.39E-06 I 2.:l 9 E-06 i 1 .66E-06 i 7 .34E-07 ! 4 .67E-06 I 1.17E-12 I 4 .67E-06I ! I I 
F· 1./3E-01 I 1 .02E-02 I 1.02E-02I I .04 -03 1 3. 11 -03 i 3.67E-03 I 1.53E-03 I 2.14E-03 I 2. l 4E-03 i 1 .48E-03 i 6.::>1E-041 4. i 8E.-03 I 1.0Sc-09 I 4. 18E-03 i : ! ! Mn02 4.09E-02 1 2.401:·03 i 2.40E-03 i 1.66 -03 I 7.35 -04 1 8.66E-04 ! 3.61 E-04 1 5.0SE-04 ! 5.0SE-04 i 3.SOE-04 1 1 .SSE-04 1 9.87E.-04 I 2.47E-10 i 9.87E-04 1 ! i I 
Ni2Fe(CN)6 1 .OBE-01 1 6.30E-03 ; 6.30E-03 i 4.3 ;E-03 i 1 .93E-03 I 2.28E·03 I 9.SOE-04 : 1 .33E-03 I 1 .:,3 E-03 I 9.22E-04 i 4 .0SE·04 1 2.SOE-03 1 6.49E·10 1 2.60E-03 i I I I 
Si02 ! I I I i I i i ! I ! I I ! I ! 
P205:24W02:44H20 4.31 E-03 i 2.52E-04 i 2.52::-04 1 1./!::>t-04 ! ,.74E-OS I 9.12E-05 I 3.SOE-05 I 5.32E-0S i 5. 32E-05 I 3.69E:-05 1 1.63E-05 i 1 .04!:.-04 1 2.60E-11 I 1.04E-04I I I I 
Zr02 :2H20 ! 9 .21 E-02 i S.42t-03 : 5.42E-03 I 3.76E-03 I 1.66E-03 J 1 .96E-03 I 8. 17E-04 I 1.14E-03 I 1. 14E-03 I 7 .93E-04 1 3.SlE-04 1 2.231:-031 5.58E· 10 I 2.23E-03 i I i I I u ; 3.08::-01 i 1.SOE-02 : 1.801:-02 1 1 .2SE-02 l 5.52E-03 I 6.51 E-03 1 2.71E-03 1 3.BOE-03 1 3.BOE-03 I 2.63E-03 l 1.1 /t-03 i 7.42E-03 1 1 .85E-09 I 7.42E-03 I ! I I 

Th 2.84E-03 1 1 .66E-04 , 1.66E-041 1.1 5E-04 1 5.11E-OS I 6.02E·OS 1 2 .51 E•05 I 3.51 E-05 I 3. !i l l:-05 1 2.43E-05 I 1.081:-051 6.8:iE-O:i i 1.71 E-11 1 6.85E-OS I : I I 
I H20 ! S.59E+04 ! 2 .58E + 03 I 9.97E+03 i 7.40E~03 i 2.58E + 03 I 4.91 E + 03 I 2.34E+03 J 2.58E+03 i 9.9/E+03 ! l.39E+03 1 2.58E+031 /./3E+03 I l.t3E+03 I i ! ! j 

Polyethylene ! I ! I I I I I I I I ! ! ! I I ! 
! I I I I ! i I I ; ! I ! I I I I Total 1 S.60E +04 i 3.70t: +03 j 1.11!:+041 7.40t:+03 1 3.70E+03 i 6 .04E +03 I 2.34E +03 I 3.70E +03 I 1 .11 E +04 1 7.39E+03 I 3.IOE+03 I i . 11 E + 041 1. i 1 E + 04 I 1.01E+OO I I i i I otal Dry Chem. : 4.21E+Ol i 2.46E+OO ! 2 .46E:+OO ! 1.t 1 E +00 1 7 .5::ii:::·01 I 8.SOE-01 I 3 .71t-01 I 5.19E-01 ! 5.191:-01 I 3.601:-01 1 1 .59E-01 i 1.01 E +00 1 2.54E-07 I 1.01E+OO I I I i 

I I ! : l I I ! ! ! I I I i I I I 
I I 

; Ci/00 I Ci/OD Ci /00 ! Ci/OD I Ci/OD I Ci/OD i Ci/OD ! Ci/OD I Ci/OD ! Ci/00 ! Ci/00 I Ci/OD I Ci/00 I Ci/OD ; I ! I 
Am241,243 I 6.0Jt:-03 i 3 .531:-04 , 3.~3t-04 1 2.4:it:.-041 1.0SE-041 1.28E·04 1 5.32E-05 1 7.45E-05 ! 7.45E·05 I 5. 1 SE-0::i I 2.291:-0=> I 1.4=>c·04i 3.63E-11 i 1.4SE-04 I I ! I C14 6.46E-04 t 3.78E-Oo l 3.78E-05 1 2.62E-OS I 1.16E-0Si 1.37E:-05I 5.70E-06 I 7 .98E-06 i 7 .98E·06 I 5.53::-06 1 2.45E-06 i 1.56E-OS i 3.BSE-12 1 1.SSE-05 1 I I I 

Cm244 1.83E-O:i I i .Ott:-06 ! 1.07E-06 i 7 .43E-07 ! 3.29E-07 I 3.SSE-07 1 1.61E-07 ! 2.26E-07 I 2.26E-07 I 1.Stc::-01 ! 6.941:-08 1 4.41 c-01 I 1.1 OE-13 l 4.41 E-07 I I I I Cs137 ; 2.58E +01 I 1.51 E +00 ! 1 .51 E +00 1 1.0::ic:+001 4.64E-01 I 5.44E-01 I 2 .27E-01 I 3.17E-01 l 3 .17E-01 i 2.201:-01 1 9.14E-02 ! 6.22E-01 I 1.56E-07 I 6.22E-01 I I ! I 
1129 ! 5. 1 /1:-06 I 3.03E-07 i 3.031:-0/ ! 2. 1 OE.-07 J 9.28E-08 I 1.09E-07 ! 4.SSE-08 I 6.38E-08 i 6.38E-08 I 4 .42E-08 ! 1 .96t-08 I 1.2Si:::-07 I 3.12E-14 I 1.25E-07 I I I i Np237 : 7 . 11 E-06 I 4. 1 6t-O 1 1 4. 1 6E-07 I 2.88!::-07 : 1.28E-07 I 1.SOE-07 I 6.2/t:-08 1 8.78E-08 I 8.18E-08 I 6.0SE-08 I 2.691:-08 ! 1 . 71 E-0 I I 4.28E-14 1 1 .71 E-07 1 I I I Pu238 I 9.91 E-0::, I 5 .SOE-06 I 5.BOE-06 i 4.02t·06 I 1. 78E-06 I 2. lOE-06 i 8.74E-07 I 1 .22E-06I 1 .22E-06 I 8.48t-O/ I 3.751:-07 1 2.391:·06 I 5.97E-13 I 2.39E-06 I I I i 
Pu239,240 : 5.82E-03 ! 3.40E-04 1 3.40E-04 1 2.361:-04 ! 1 .04E-04 I 1 .23E-04 1 => . 13E-OS I 7.18E-05 1 7 .1 SE·O:i I 4.98E-O:i I 2.20E-O:i i 1.401:-041 3.51E-11 I 1 .40E-04 ! I I Pu241 1.25t:-02 I 7.31 t-04 1 7 .31 E-04 1 ::>.01t:-04 I 2.24E-04 i 2.64E-04 ! 1 .1 OE-04 1 1.54E-04 ! 1.54E-04I 1 .0 /t-04 1 4.73E-Ob j 3.011:-04 1 7.53E-11 I 3.01 E-04 1 I ; I 
Sml51 I l.44t::-O 1 1 8 .4:,E-03 I 8.4!:>c-03 I ::i.SSE-03 1 2.SSE-03 1 3.0SE-03 I 1.27E-03 t 1.78€-03 i 1.78E-03 1 1.24E-03 1 5.4tE-04 1 3.481:-03 I 8.70E-10 I 3.48E-03 I I I ! 
Sn126 1.25E-041 7.31 E-06 I 7 .31 t-06 I ::: .01 r:-06 I 2.24E-06 1 2.64E-06 I 1 .1 OE-06 I 1.54E-06 i 1 .S4E·06 I 1 .o /t:-06 I 4. /3t-O I I 3 .0lt-061 /.53E-13 I 3.01E-06 I ! I : 
Sr90 ; 1.0lt + 01 I ::i.93E-0 1 I 5.93E-01 ! 4 . 1 1 t·O 1 I 1.82E·01 I 2. 14E-01 i 8.93E-021 1 .25E·01 I 1.25E-01 I 8.66E-02 1 3 .84E-02 ! 2 .44E-01 i 6. lOE-08 I 2.44E-01 i I : I Tc99 3.4:.E-03 I 2.02E:-04 1 2.02:•04 1 1 .40t:-04 I 6. 1 SE-05 i 7 .29E-05 I 3 .04E•05 1 4 . 26E-OS I 4 .26E-OS 1 2.95E-05i 1.31E-05 1 8.31E·05 t 2.0BE-11 I 8.31E-0S i I ! I 
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Table G-8. Salt Polyethylene Material Balance. (sheet 3 of 3) 

POLY 

Stream# I 49 I 50 I 51 I 52 I 53 I 54 I 55 
I Ka/OD I Ka/OD I Ka/00 I Ko/00 I Kg/00 I Kg/OD i Kg/00 

N2 ! I I I I I I 
02 I I I I I I 
HN03 I I I I I I I 

I 

C2H204 I ! I I i I I 
Na2C204 i i I 1· I I I 
NaN03 I i 4.20E +01 I I I 4.20E+01 I I 
NaN02 I I 1.97E +00 ! I I 1.97E+OO I I 
NaHC03 I I 5.41 E-01 I I I 5.41 E-01 1 I 
Na2C03 I ! I I I I I 
NaOH I l I I I I I 
NaAl02 I I : I I I I I 

Na2S04 i I 6.66E-01 I I I 6.66E-01 I I 
Na3P04 ! I 4.06E+OOI I I 4.06E+OO I ! 
Cancrinite I i /.3/t-011 I ! I .3 /t::.·01 I I I 

AIIOH)3 I I 1.76t::. +001 ! I 1. /61::.+00 ! i 
Ce(OH)3 I i 8.74E•021 I I 8.74E·02 1 I 
Cr(OH)3 I I 5.19E-02 I ! I 5.19E·02 I I 
~dlUNJ:l I I l • ..l / t:·U..l I I I l • ..) / t:•U..) I I 
Fe(0Hl3 I I 3.28E-O 1 I I i 3.28E-01 ! I 
Sr(OH)2 I i 1 .37E-02 1 I I 1.37E-02 1 I 
BiP04 I I 1.04E-01 I I I 1 .04E·O 1 I I 
CaC03 I : 8.74E-02 1 I ! 8.7 4E-02 I I 
Cl• ! I 1.09E-02 I l I 1 .09E-02 I I 
Hg+ I I 2.46E-04 I I I 2.46E-04 I I 
F· I ! 2.20E-01 I I I 2.20E-01 I I 
Mn02 i i 5.19E-02 I I I 5.19E-02 1 I 
Ni2Fe(CNl6 I I 1.37E-01 I I I 1.37E-01 i i 
Si02 I ! I I i I l I 

P205:24W02:44H20 ! i 5.46E-03 I I i 5.46E-03 I I 
Zr02:2H20 I I 1 . 1 7 E·O 1 I I I 1. 17E·01 I I 
u i I 3.90E-01 i ! 3.90E-01 I ! 
Th I I 3 .60E-03 ! ! i 3.60E·03 I i 
H20 I I 1.67E +05 1 I ! 1.67E+05 1 i 
Polyethylene I I ! I i I I 

i l i I I I I 
Total I I 1.6/t:+OS j ! I 1 .6/t::. + OS I ! 
Total Ory Chem. ! I 5.33E +01 1 i I 5.33E +01 1 I 

i ! i ! I I I 
I I Ci/00 I I I Ci/00 I Ci/OD I 

Am241,243 I I 7 .6bt:-03 ! I I 7 .65E-03 i i 
C14 I I 8.19c::-04 I I i 8.19E-04 I ! 
Cm244 i I 2.32E-Ob I I I 2.32E::-05 I I 
Cs137 I I 3.27E+01 I I I 1.64E+OOI 3.11E+01 1 
1129 I I 6.SSE-06 I I I 6.SSE-06 ! I 
Np237 I ! 9.01 E-06 I I I 9.0lE-06 1 I 
Pu238 ! I 1 .26E-041 I ! 1.26E-04 ! I 
Pu239,240 I I 7 .3 7E-03 I I I 7 .37E-03 I I 
Pu241 I i 1.58E-02 ! I ! 1.58E-02 I I I 

Sm151 I I 1.83E-01 I I I 1 .83E-01 i I I 

Sn126 i I 1.58E-04 1 l i 1 .:::i8E-04 i I 
Sr90 I I 1.28E +01 I I i 1.28E +01 I I 
Tc99 I 4.3 /t-03 1 I 4.37E-03 I I 
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