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SAFETY EVALUATION FOR PACKAGING FOR ONSITE 
TRANSFER OF B PLANT ORGANIC WASTE 

PART A: DESCRIPTION AND OPERATIONS 

1.0 INTRODUCTION 

1.1 BENERAL INFORMATION 

The purpose o f  t h i s  safety evaluation f o r  packaging (SEP) i s  t o  authorize 
the use o f  a 17.500-L (4,623-gal) tank manufactured by Brenner Tank, 
Incorporated, t o  t ransport  up t o  16,221 L (4.285 gal)  o f  radioact ive organic 
l i q u i d  waste. This l i q u i d  waste was o r i g i n a l l y  stored i n  c e l l s  27 and 28 
w i th in  the B Plant canyon. The tank containing the waste w i l l  be transported 
from the organic loading pad t o  a storage pad. Both pads are w i th in  the 
B Plant complex, but approximately 4 m i  apart. The tank was previously 
c e r t i f i e d  f o r  o f f s i t e  shipment o f  low spec i f i c  a c t i v i t y  mater ia l  as i s  
presented i n  Part  A, Section 2.1, o f  t h i s  SEP; however, the tank has since 
been modified t o  al low f o r  passive ventlng during'storage. The tank w i l l  be 
sealed during any transport  operations. 

A l - 1  
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2.0 PACKAGING SYSTEM 

2.1 CONFIGURATION AND DIHENSIONS 

The tank assembly was manufactured by Brenner Tank, Incorporated. It 
consists of a cylindrical tank shell with hemispherical heads and an 
International Standards Organization (ISO) twi st-1 ock-compati bl e frame 
assembly. The twist-lock corner fittings provide a means for tiedown and mate 
with corresponding fittings on an ISO-compatible trailer. 
modifications include the addition of two filtered vents that will bolt to 
existing flanges. 
requirements of the Specification for IS0 Tank Container Greater than 
1000 Gallons Internal Volume for Shipment of Nitrating Liquids Greater than 
5G% Nitric Acid (WHC 1994) and was certified by the American Bureau of 
Shipping to meet the following codes, specifications, and performance criteria 
(the certification is presented in Part A, Section 10.0): 

The tank 

In its original configuration, the tank met the 

. 

. . 

. 

American Bureau of Shipping rules for the certification of cargo 
containers 

International Convention for Safe Containers 

International Maritime Dangerous Goods Code for International 
Maritime Organization Type 1 (Type 1 portable tanks) 

International Regulation Concerning the Carriage of Dangerous Goods 
Code/European Agreement Concerning International Transportation of 
Dangerous Goods by Rail 

American Association of Railroads 600 

Customs/Transportation International Routier 

U.S. Department of Transportation (DOT) 
(49 CFR 178.245) 

Specification 51 

Transport Canada 51 

Design temperatures -28.8 'C (-20 O F )  to 121 'C (t250 O F )  

Design pressure 0.69 MPa (100 psig) 

Test pressure 1.06 MPa (154 psig). 

Dimensions are as follows: 

Outside shell length (inc 
Outside shell diameter: 
Shell thickness (minimum) . Head thickness (minimum): 
Capacity (maximum) : 

udes heads): 591.66 cm (232 15/16 in.) 
200.57 cm (78.965 in.) 
0.75 cm (0.295 in.) 
1.11 cm (0.438 in.j 
17,500 L (4,623 gal). 

A2-1 
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The modif icat ions consist  o f  the fo l lowing: 

Adding a 30.48-cm- (12-in.-) square Flanders Nuclear Grade Super 
Flow high-ef f ic iency pa r t i cu la te  a i r  f i l t e r  (Model N2N2, Size CC-D) 
t o  the ex i s t i ng  a i r  i n l e t  valve 

Adding 12.7-cm- (5-in.-) long, 6.35-cm- (2.5-in.-) ins ide  diameter 
extension from the a i r  i n l e t  valve i n t o  the i n t e r i o r  o f  the tank 

Replacing the pressure vent assembly w i th  a valve and f i l t e r  (same 
valve and f i l t e r  used on the a i r  i n l e t  valve, but w i th  no extension 
i n t o  the tank) 

0 Adding a hydrogen vent t o  the top o f  the la rge  and small spil ldam 
assemblies. 

2.2 MATERIALS OF CONSTRUCTION 

assembly i s  constructed from various grades o f  carbon or  high-strength low- 
a1 l o y  steel .  

The tank she l l  i s  constructed o f  304 o r  304L stainless steel .  The frame 

2.3 DESIGN AND FABRICATION METHODS 

The tank assembly was designed and fabr icated per ASME (1992) 

2.4 WEIGHTS AND CENTER OF GRAVITY 

The center o f  g rav i t y  o f  the loaded tank i s  assumed t o  be a t  the 
geometric center o f  the shel l .  The maximum gross weight per the c e r t i f i c a t e  
o f  approval (see Part A, Section 10.0) i s  30,480 kg (67,200 l b ) .  Actual 
weights w i l l  be less  and are approximately as follows: 

0 Tank assembly: 4,604 kg (10,150 

Payload (conservatively 
assumes 17,500 L [4,623 ga l ]  
and a spec i f i c  g rav i t y  o f  1): 25,876 kg (38,581 

2.5 CONTAINMENT BOUNDARY 

The containment boundary consists o f  the fo l lowing: 

Shell wal ls and heads 

69.85-cm (27.5-in.) b l i n d  manhole flange 

3.81-cm (1.5-in.) b l i n d  top discharge flange 

lb ) .  

B l ind  process control  f lange 

A2-2 
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A i r  i n l e t  valve 

Valve t h a t  w i l l  b o l t  t o  the flange f o r  the pressure v e n t / t e l l t a l e  
gauge/burst d isc  assembly ( t h i s  valve w i l l  be ident ica l  t o  the valve 
used on the a i r  i n l e t  valve). 

2.6 VOLUHE (CAVITY SIZE) 

volume w i l l  be 16,221 L (4,285 gal) .  
The tank has a capacity o f  17,500 L (4,623 gal) .  Maximum allowable waste 

2.7 HEAT DISSIPATION 

There are no special features required t o  d iss ipa te  heat. Passive heat 
d iss ipa t ion  i s  s u f f i c i e n t  (see Part B, Section 7.0). 

2.8 SHIELDING 

Section 4.0, f o r  dose rates. 
Shielding i s  provided by the tank she l l  and heads. See Part 8, 

2.9 LIFTING DEVICES 

assembly. 
There are four tw is t - lock  attachments a t  the top corners o f  the frame 

2.10 TIEDOMN DEVICES 

on the bottom o f  the frame assembly. 
The tank w i l l  be attached t o  the t r a i l e r  v i a  the four tw is t - lock  f i t t i n g s  

A2-3 
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3.0 PACKAGE CONTENTS 

3.1 GENERAL DESCRIPTION 

organic l i q u i d  waste from the B Plant canyon. 
The tank i s  authorized f o r  up t o  16,221 L (4,285 gal)  o f  radioact ive 

3.2 CONTENTS RESTRICTIONS 

i n  Table A3-1. There sha l l  be no addi t ional  radioact ive or  hazardous 
component contained w i th in  the l i q u i d .  

The iso top ic  content contained i n  the l i q u i d  i s  l i m i t e d  t o  t h a t  presented 

Table A3-1. B Plant Organic Waste Source Term. ( 2  sheets t o t a l )  

A3-1 
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Table A3-1. B P lant  Organic Waste Source Term. (2  sheets t o t a l )  

MTIU I Metric tom of i n i t i a l  uraniu. 
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4.0 TRANSPORT SYSTEM 

4.1 TRANSPORT VEHICLE 

The tank sha l l  be transported on a t r a i l e r  o f  appropriate capacity f o r  
the maximum gross package weight. The t r a i l e r  sha l l  have tw is t - lock  devices 
t h a t  i n te r l ock  w i th  the tw is t - lock  fasteners on the package. 

4.2 TIEDOWN SYSTEM 

Tiedown sha l l  be v i a  the tw is t - lock  fasteners. 

4.3 SPECIAL TRANSFER REQUIREMENTS 

The fo l low ing  special t rans fer  requirements shal l  be met. 

Only up t o  16,221 L (4,285 gal)  o f  radioact ive organic l i q u i d  waste 
w i l l  be allowed. This i s  t o  provide proper inner ven t i l a t i on  space 
during storage. 

The section o f  the road on which the shipment w i l l  be transported 
sha l l  be closed t o  the pub l ic  and nonessential workers. 

A l l  workers involved i n  transport, including the dr iver ,  sha l l  be 

Dose rates shal l  be below 2.0 mSv/h (200 mrem/h) a t  the surface o f  

qua l i f i ed  Hanford S i te  rad io log ica l  workers. 

the vehicle, 0.10 mSv/h (10 mrem/h) a t  2.0 m (6.56 ft) from the 
vehic le edge, and 0.05 d v / h  (5 mrernlh) a t  the d r i ve r  loca t ion  or  
any normally occupied space provided the worker i s  a Hanford S i t e  
radio1 ogical worker. 

The 2.041 (6.56-ft) dose ra te  may exceed the l i m i t  o f  0.10 mSv/h 
(10 mrem/h) and may be up t o  0.35 mSv/h (35 mrem/h) provided a l l  
special requirements above are met (roads closed t o  pub l i c  and 
nonessential workers, qua l i f i ed  rad io log ica l  workers only). 

When stat ionary,  the controls speci f ied i n  HSRCM-1, Hanford Site 
Radiological Control  Nanual, apply, including any posting f o r  
personnel exclusion areas. 

The transport  vehic le sha l l  confom t o  DOT annual inspection 
requirements found i n  49 CFR 396.3, "Inspection, Repair, and 
Maintenance," and 49 CFR 396.17, "Periodic Inspection." 

P r io r  t o  loading o f  tank and subsequent transport, the tank assembly 
(tank and frame including twist- locks) shal l  be v i sua l l y  inspected 
t o  ensure tha t  there i s  no damage o r  deter iorat ion.  

Transport vehic le speed w i l l  be l i m i t e d  t o  48.3 km/h (30 mph) unless 
a lower speed i s  posted. 
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The tank w i l l  not be t ransferred during periods o f  inclement 
weather; i.e., winds i n  excess o f  48.3 km/h (35 mph), heavy rain,  
blowing dust o r  fog tha t  resu l t s  i n  poor v i s i b i l i t y ,  o r  s l ippery  
roads. 

The requirements o f  WHC-CM-2-14, Hazardous Elaterial Packaging and 
Shipping, sha l l  be met. 

During t rans fer  conditions, removable contamination on the ex te r io r  
surfaces o f  the tanks sha l l  not exceed the DOT l i m i t s  shown i n  
Table A4-1 when measured per 49 CFR 173.443(a). 

Tank valves sha l l  be closed during t ransport  and only f o r  a maximum 
allowable time o f  150 hours. 

Table A4-1. Removable External Radioactive 
Contamination--Wipe Limits. 

Cmtmimt M a x i u  p n i s s  blr 

#eta-- r i t t irq rdiorrulid..; aLL rdiorrulid.. uith 
halt I l v i h p i & a a  d . q q t u r a L  YuJnim; tuturil 
thorim; h, md Th Whm 
c m t a i n d  i n  o r n  or i c i l  c m m t r a t n .  

ALL other at a - r i t t i  rdiorrulid... 2.2 
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5.0 ACCEPTANCE OF PACKAGING FOR USE 

The tanks sha l l  be inspected p r i o r  t o  shipping t o  ensure t h a t  there i s  no 
damage o r  de ter io ra t ion  tha t  would impair the funct ion o f  the tank. 
gaskets and seal ing surfaces shal l  be inspected p r i o r  t o  loading t o  ensure 
tha t  they are clean and f ree  from large scratches, dents, o r  other 
deformations tha t  would prevent them from sealing. 

The 
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6.0 OPERATING REQUIREHENTS 

6 .1  GENERAL REQUIREMENTS 

and t h i s  SEP. 
Rules" referenced i n  WHC-CH-1-10, Safety Nanual, and the applicable 
Occupational Safety and Health Administration standards per 29 CFR 1910. 

A l l  packaging and shipping operations sha l l  be as required by WHC-CM-2-14 
A l l  operations sha l l  fo l low the Hanford S i t e  "Master Safety 

6.2 LOADING AND LIFTING THE PACKAGE 

The tank sha l l  be loaded whi le i n  place on the t r a i l e r .  The tank may be 
l i f t e d  a t  the dest inat ion using appropriate l i f t i n g  devices tha t  attach t o  the 
top corner tw is t - lock  f i t t i n g s .  
requirements o f  the Hanford S i t e  Hoist ing and Rigging Nanual (DOE-RL 1993). 

A l l  l i f t i n g  equipment sha l l  meet the 
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7.0 QUALITY ASSURANCE 

7.1 GENERAL REQUIREMENTS 

the following. 

1. Ver i fy ing  tha t  the tank assembly i s  i n  unimpaired physical condi t ion 
and displays no visual  defects tha t  could adversely a f f e c t  the 
performance o f  the packaging. 

2. Ver i fy ing  tha t  a l l  special packaging ins t ruc t ions  (as applicable) 
f o r  f i l l i n g ,  closing, and preparing the tank f o r  shipment have been 
followed. 

Ensuring tha t  appropriate documentation i s  prepared and retained i n  
accordance w i th  WHC-CM-2-14; WHC-CM-4-2, Q u a l i t y  Assurance; and 
Q u a l i t y  Assurance Program Plan f o r  the Hazardous N a t e r i a l s  
Transportation and Packaging Program (WHC 1995). 

The cognizant f a c i l i t y  Qua l i t y  Assurance personnel are responsible f o r  

3.  

7.2 SEP CONTROL SYSTEM 

the document release date, whichever i s  f l r s t .  
This SEP w i l l  expire immediately fo l lowing the shipment o r  one year from 
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8.0 MAINTENANCE 

This SEP authorizes only a single t ransfer  o f  the  tank, and as a r e s u l t ,  
there are no transportat ion maintenance requirements. The tank must meet the  
requirements o f  Par t  A, Section 5.0, p r i o r  t o  shipping. 
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10.0 APPENDIX: CERTIFICATION 
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PART B: PACKAGE EVALUATION 

1 .O INTRODUCTION 

1.1 SAFETY EVALUATION METHODOLOGY 

Water i r l s  Packaging a d  Shipping, f o r  onsi te t ransportat ion o f  Type B 
mater ia l .  The onsi te normal t rans fer  conditions are analyzed, and the tanks 
meet the c r i t e r i a  f o r  those conditions. Accident condi t ions were not analyzed 
because p r i o r  t o  modif icat ion the tank was c e r t i f i e d  f o r  o f f s i t e  shipment o f  
t h i s  type o f  payload. 
packaging (SEP) i s  t o  address modif icat ions t o  the tank, problems associated 
w i th  hydrogen generation, capab i l i t y  t o  ship a payload less  than 80% by 
volume, and t o  address dose rates which exceed normal speci f ied l i m i t s .  

The tank was analyzed against the requirements o f  WHC-CM-2-14, Hazardous 

The primary purpose o f  t h i s  safety evaluation f o r  

1.2 EVALUATION SUHMARY AND CONCLUSION 

demonstrated by t h i s  SEP. 

waste from the B Plant canyon. However, only 16,221 L (4,285 ga l )  w i l l  be 
allowed t o  provide proper vent space during storage. The contents evaluation 
i s  presented i n  Part 8, Section 2.0. 

t o  address accident conditions based on the payload meeting low spec i f i c  
a c t i v i t y  (LSA)-11. 

Containment i s  maintained throughout a l l  normal t rans fer  conditions. The 
containment evaluatron i s  presented i n  Part B, Section 3 . 0 .  

The shielding evaluation demonstrates tha t  the tanks can be transferred 
i n  a manner consistent w i th  as low as reasonably achievable (ALARA) pract ices.  
The tank shielding and payload, coupled w i th  special t rans fer  requirements as 
ou t l ined  i n  Part A, Section 4.3, meet the onsi te dose ra te  requirements f o r  
shipping LSA-I1 mater ia l .  The shielding evaluation i s  presented i n  Part B, 
Section 4.0. 

o f  f i s s i l e  materials. The c r i t i c a l i t y  analysis i s  presented i n  Part B, 
Section 5.0 

l i f t e d ,  and transported safely. The s t ruc tu ra l  evaluation i s  presented i n  
Part B, Section 6.0. 

The tank i s  safe f o r  the onsi te t ransportat ion o f  organic waste as 

The contents evaluated as acceptable i s  16,500 L (4,600 gal)  o f  organic 

A rad io log ica l  r i s k  evaluation was not performed because there i s  no need 

S u b c r i t i c a l i t y  i s  maintained i n  a l l  conditions due t o  the small quant i ty 

The s t ruc tu ra l  evaluation concludes tha t  the loaded tank can be loaded, 
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The thermal evaluation indicates tha t  heat generation i s  not a concern 
due t o  the very small amount o f  thermal energy created by the payload. The 
thermal evaluation i s  presented i n  Part B, Section 7.0. 

Gas generation analyses show tha t  the equ i l  ibr ium hydrogen concentration 
i n  the tank w i l l  be 2% (with the f i l t e r s  open), and once the f i l t e r  i so la t i on  
valves are closed f o r  shipping, i t  w i l l  take 150 hours t o  reach 2.5% hydrogen 
concentration w i th in  the gaseous layer.  
presented i n  Part B, Section 8.0. 

The tiedown analysis shows tha t  the system meets the U.S. Department o f  
Transportation (DOT) requirements f o r  load securement. The tiedown analysis 
i s  presented i n  Part B, Section 9.0. 

The gas generation analyses are 

1.3 REFERENCES 

WHC-CM-2-14, Hazardous Mater ia ls  Packaging and Shipping, Westinghouse Hanford 
Company, Rich1 and, Washington. 
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2.0 CONTENTS EVALUATION 

2 . 1  CHARACTERIZATION 

A maximum o f  16,221 L (4,285 ga l )  o f  organic waste w i l l  be t ransferred 
from the B Plant canyon t o  the B Plant organic tank storage pad. The waste 
consists o f  70% normal pa ra f f i n  hydrocarbon, 10% t r i b u t y l  phosphate, and 20% 
di-2 ethylhexyl phosphoric acid. The l i q u i d  has a spec i f i c  g rav i t y  o f  0.85 
and i s  contaminated w i th  the radioact ive source term shown below. 

NOTE: For source term determination, a payload o f  17,413 L (4,600 ga l )  was 
assumed, f o r  conservatism. 

2.1 .1  Source Term 

from a brace o f  laboratory analyses tha t  reported merely the t o t a l  alpha, 
beta, and gama counts. A quick check o f  the r e l a t i v e  inf luence o f  the 
various isotopes t o  the t o t a l  gama-ray spectrum was made using the program 
ISOSHLD (Engel e t  a1. 1966, Sinmons e t  a l .  1967, Rittmann 1995). 

2.1 .1 .1  Assumptions. The fol lowing assumptions were made. 

The spreadsheet Quattro' Pro was used t o  ex t rac t  i so top ic  information 

The gama-ray count i s  en t i re l y  the r e s u l t  o f  '37%a. The use o f  
t h i s  assumption imp1 i c i t l y  assumes tha t  the detector used 
discriminates against gama-ray energies lower than 0.66 MeV and 
t h a t  the interference from other gamma rays and/or Bremsstrahlung a t  
t h i s  energy i s  neg l ig ib le .  

The mix o f  isotopes i s  t ha t  o f  10-year aged 12% 240Pu N Reactor 
fuel .  This i s  a conservative assumption. 

2.1.1.2 Input Data. Two organic waste samples are analyzed, and the resu l t s  
are averaged. They are then used i n  the tabulat ion o f  Table 82-1. A more 
thorough descr ipt ion o f  the input can be found i n  Source Tern, f o r  the B-Plant 
Organic Waste (Goldberg 1996), which develops the a c t i v i t y  concentration. The 
data from tpa t  reference y e  mu l t i p l i ed  by the assumed payload volume, 
1.7413 x 10 cm (4.6 x 10 gal), t o  obtain the t o t a l  source. 

2.1.1.3 Calculations and Results. The averaged laboratory resu l t s  are 
entered i n t o  a Quattro Pro spreadsheet using a d isk  operating system-based 
personal computer. The beta ray and alpha branching r a t i o s  are entered as 
given i n  Radioactive Decay Data Tables (Kocher 1981). The a c t i v i t y  per metr ic 
tonne o f  N Reactor fue l  f o r  each isotope i s  taken from ORIGENZ Predict ions o f  
N Reactor Fuel Act in ide Composition (Hedengren and Goldberg 1987) and ORIGFNZ 
Predict ions o f  N Reactor Fuel F iss ion  Product Composition (Hedengren and 
Goldberg 1985) and then entered i n t o  column four o f  the spreadsheet. 

'prvttro i s  t r d u r k  of Borlnd. 
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The t o t a l  a c t i v i t i e s  o f  the alpha par t i c le -emi t t ing  radioisotopes are 
then normalized t o  the average measured alpha p a r t i c l e  a c t i v i t y ,  and the 

t i v i t y  o f  the nonalpha par t i c le -emi t t ing  act in ides i s  scaled s im i la r l y .  The !?% act iv i t y&  then scaled t o  r e f l e c t  the fac t  t ha t  i t  i s  i n  secular 
equ i l ib r ium wi th  Ba. 

The beta p a r t i c l e  a c t i v i t i e s  from the 137Cs and from the act in ides are 
then subtracted from the measured beta p a r t i c l e  a c t i v i t y ,  and the remainder o f  
the beta p a r t i c l e  emit ters are scaled such tha t  the t o t a l  beta p a r t i c l e  
a c t i v i t y  would equal the average aeasured value. These values are tabulated 
i n  the column o f  Table 82-1 labeled 'Adjusted ac t i v i t y . "  

concentration so tha t  the %a a c t i v i t y  concentration i s  reduced t o  
0.289 pCi/y&. This 13 due t o  planned washing o f  the waste f o r  cesium removal. 
The "Cs, Cs, and 7"'Ba are affected. It i s  assumed tha t  no other 
radioisotopes would be af fected by t h i s  washing process. 

the previous column by the volume o f  the tank. 

c t i v i t y  i s  then normalized t o  the average measured gama-ray a c t i v i t y .  

The s i x t h  column o f  tR  tab le  i s  obtained by reducing the cesium 

The f i n a l  column i s  obtained by mul t ip ly ing  the a c t i v i t y  concentration i n  

2.1.2 Source Term C lass i f i ca t i on  

The inventory l i s t e d  i n  Table 82-1 w i l l  be transported i n  one shipment. 
I t qua l i f i es  as LSA-I1 per 49 CFR 173.403. LSA-I1 c l a s s i f i c a t i o n  i s  
determined i n  the fo l l ow i rg  manner. A l i q u i d  i s  defined by DOT as LSA-I1 i f  
i t  contains less  than 10- A,s per gram. I n  addition, the external dose ra te  
must not exceed 10 mSv/h (1 rem/h) a t  3 m (9.84 f t )  from the unshielded 
mater ia l ,  and the payload may not exceed 100 times the A, quantity. 

by d i v id ing  the a c t i v i t y  o f  the radionuclide by the A value f o r  the 
radionuclide. The f rac t ion  o f  4 s  i s  sumed t o  give {he t o t a l  A s  i n  the 
l i qu id .  This sum i s  56.9, which i s  less  than the allowable lOO?I,s. 

and the mass i n  grams 
(1.75 x 10 9). The resu l t i ng  number (0.33) i s  less  than 1.0, i nd ica t ing  tha t  
the l i q u i d  qua l i f i es  as LSA-11. 

The number o f  A,s i n  the mixture i s  determined, as shown i n  Table 82-2, 

The nymber o f  4 s  i s  then div ided by 

F ina l l y ,  the dose rates o f f  o f  the unshielded mater ia l  are calculated and 
are shown t o  be less  than 10 mSv/h (1 rem/h) a t  3 m (9.84 f t )  (see Part B, 
Section 4.0). 
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Am 

Am E Am 

Table 82-1. 8 P lant  Organic Waste Source Term. 

MTlU = Wtric tom of in i t ia l  u r n i u .  
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Table 62-2. Low Specific Activity Determination. 

This r d i o n r l i d e  I S  1 buphtrr u &find in  49 CFR 173.433; thrrmfore, i t a  w t i v i t y  
yss not iKIW in  A /A calculations. 

bFisdle r d i d u c t i h  u wid  i n  49 CFR 173.403.. Total f issi ie  = 1.46 E-01 m 4 5  g; 
therefore. f i ss i l r  excrpted (49 CFR 175.45313. 

82-4 



WHC-SD-TP-SEP-050 Rev. 0 

2.2 RESTRICTIONS 

The special t rans fer  requirements o f  Part A, Section 4.3, sha l l  be met. 

2.3 SIZE AND WEIGHT 

The l i q u i d  payload i s  l i m i t e d  t o  a maximum weight o f  17,500 kg 
(38,581 l b ) .  
17,500 L (4,623 ga l )  and a spec i f i c  g rav i t y  o f  1. 

This weight i s  calculated on the conservative assumptions o f  

2.4 CONCLUSIONS 

The organic waste i s  acceptable f o r  t ransport  i n  the tank provided the 
requirements o f  t h i s  SEP are met. 
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3.0 CONTAINWENT EVALUATION 

3.1 INTRODUCTION 

The purpose o f  t h i s  evaluation i s  t o  determine the a b i l i t y  o f  the B Plant 
organic tank t o  maintain i t  contents under onsi te normal t rans fer  conditions. 

3.2 CONTAINMENT SOURCE SPECIFICATION 

The authorized payload i s  described i n  Part E, Section 2.0. 

3.3 NORMAL TRANSFER CONDITIONS 

3.3.1 Conditions To Be Evaluated 

s t ruc tu ra l  i n teg r i t y .  
The primary condi t ion t o  be evaluated f o r  normal t rans fer  conditions i s  

3.3.2 Release Acceptance C r i t e r i a  

The tank was c e r t i f i e d  f o r  o f f s i t e  shipping o f  LSA material. Because 
t h i s  payload i s  also LSA, the tank i s  considered t o  be acceptable as long as 
i t s  s t ruc tu ra l  capab i l i t i es  are not compromised by the modifications. The 
modif icat ions are described i n  Part A, Section 2.1. 

3.4 CONTAINMENT EVALUATION AND CONCLUSIONS 

The modif icat ions are described i n  Part A, Section 2.1. The spil ldam i s  
not pa r t  o f  the containment boundary and does not provide s t ruc tu ra l  
i n teg r i t y .  Therefore, adding the vents o r  cover t o  the spil ldam cannot a f fec t  
containment. The f i l t e r  f o r  the a i r  i n l e t  valve bo l t s  t o  the downstream side 
o f  the ex i s t i ng  valve. Because t h i s  valve i s  closed during shipment, adding 
the f i l t e r  does not a f fec t  containment. Adding the 12.7-cm- (5-in.-) long 
extension t o  the ins ide  o f  the a i r  i n l e t  valve does not a f fec t  the s t ruc tu ra l  
i n t e g r i t y  o f  the valve and therefore does not a f fec t  containment. F ina l l y ,  
replacing the pressure vent assembly w i th  a valve and f i l t e r  does not a f fec t  
containment; the valve and f i l t e r  are ident ica l  t o  those used on the a i r  i n l e t  
valve, and the valve i s  closed during the shipment. The tank containment i s  
considered t o  be adequate based on the above evaluations. 
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4.0 SHIELDING EVALUATION 

4.1  INTRODUCTION 

This shielding evaluation supports the shipment o f  l i q u i d  organic waste 
The tank t ruck  w i l l  be used t o  t ransport  the organic waste 

The contents have been c lass i f i ed  as LSA-11. LSA-I1 mater ia l  must have 

i n  a tank t ruck.  
from the load-out s ta t i on  o f  B Plant t o  a waste i n te r im  storage area. 

an ex te r io r  dose ra te  from the unshielded surface o f  less  than 10 mSv/h 
(1,000 mrem/h) a t  3 . 0  m (9.8 ft). Other l i m i t s  require tha t  normal shipments 
are less  than 2 mSv/h (200 mrem/h) on the surface o f  the tank, 0.1 mSv/h 
(10 mrem/h) a t  2 m (6.56 ft), and 0.05 mSv/h (5 mrem/h) a t  the d r i v e r ' s  
loca t ion  o r  any occupied space provided tha t  the d r i ve r  o r  worker i s  a 
qua l i f i ed  Hanford S i te  rad io log ica l  worker. To provide protection, given any 
pa r t i cu la r  circumstance, administrat ive controls are enforced (as speci f ied i n  
Part A, Section 4.3) t o  guarantee tha t  during t ransportat ion no exposure t o  
the pub l ic  w i l l  occur and tha t  ALARA procedures w i l l  be followed t o  guarantee 
the safety o f  the workers. 

4.2  DIRECT RADIATION SOURCE SPECIFICATION 

4.2 .1  Photon Source 

Part 8, Section 2.0, and i s  l i s t e d  i n  Table 84-1. 
The source term f o r  the shipment o f  the organic waste i s  developed i n  

4.2.2 Beta Par t i c l e  Source 

greater than the range o f  the most energekic beta p a r t i c l e  emanating from the 
waste (the 2.2839 MeV beta p a r t i c l e  from Thus, doses from the d i r e c t  
in te rac t ion  o f  a receptor w i th  beta pa r t i c l es  w i l l  be negl ig ib le,  a t  most. 

The wal l  o f  the tank i s  0.8 cm (5/16 in.) th ick.  This thickness i s  

Y ) .  

4.2.3 Neutron Source 

The concentration o f  neutron-emitting radionuclides indicates t h a t  the 
neutron dose w i l l  be neg l ig ib le .  

4.3  SUMMARY OF SHIELDING PROPERTIES OF MATERIALS 

The computer code ISOSHLD (Engel e t  a l .  1966, Simnons e t  a l .  1956, 
Rittmann 1995) i s  used on a desktop d isk  operating system-based personal 
computer. The attenuation, buildup, and Bremsstrahlung propert ies o f  the 
mater ia ls chosen are contained therein. The problem-specific descr ipt ion o f  
the ca lcu la t iona l  model i s  described i n  Part B, Section 4.4.3 
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Isotope 

=Kr 
9 r  
wY 
"Zr 

lWRu 

lWRh 

'=Sb 

"%d 

"?e 
'"cs 
lS7CS 

"?a 
'%e 

"+9r 
'&Pr 
' 4 7 ~ m  

Table B4-1. B Plant Organic Waste Source Term. 

Total a c t i v i t y  ( C i  

1.13 E+Ol 
1.30 E+02 

1.30 E+02 
3.84 E-03 

2.83 E-02 
1.18 E+OO 
1.18 E+OO 

5.29 E-02 
2.80 E+OO 
6.83 E-01 
2.10 E-01 
4.98 E+OO 
4.71 E+OO 
6.26 E-01 

6.26 E-01 

7.52 E-03 

4.39 E+01 

Isotope 

l S 1 ~ m  

15'Eu 

'"Eu 

lS5Eu 
-Pa 
"Th 
"U 

mPu 
239Pu . 
240Pu 

z4'Pu 
24'Am 
2 4 b h  

2 4 2 h  

Total a c t i v i t y  ( C i )  

2.01 E+OO 
1.46 E-02 
1.98 E+OO 

7.82 E-01 
2.65 E-05 

2.65 E-05 

3.38 E-05 

8.71 E-06 
2.65 E-05 
3.81 E-03 

8.79 E-03 
4.65 E-03 

3.55 E-01 
7.42 E-03 

8.64 E-06 

8.59 E-06 

4.4 NORMAL TRANSFER CONDITIONS 

4.4.1 Conditions To Be Evaluated 

The anter ior- to-poster ior  e f fec t i ve  dose equivalent i s  calculated a t  
contact and a t  distances of 2 m (6.56 ft) and 6 m (19.69 f t )  from the surface 
o f  the container. These calculat ions are car r ied  out f o r  distances o f f  the 
side o f  the container as wel l  as f o r  distances o f f  the end face. 
o f  LSA c lass i f i ca t ion ,  the dose i s  also calculated a t  3 m (9.84 ft), assuming 
no shielding i s  present. 

For purposes 

4.4.2 Acceptance C r i t e r i a  

Transportation safety requires dose ra te  l i m i t s  o f  200 mrem/h on the 
surface o f  the vehic le ( including the top and underside), 10 mrem/h a t  any 
po in t  2 m (6.56 ft) from the outer l a t e r a l  surfaces o f  the vehic le (excluding 
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the top and underside o f  the vehicle), and 5 mrem/h a t  any normally occupied 
space (taken t o  be 6 I [19.69 ft]) provided the space i s  occupied by a 
qua l i f i ed  Hanford S i t e  rad io log ica l  worker. I n  addition, LSA-I1 requires tha t  
the dose ra te  be less  than 10 mSv/h (1,000 mrem/h) a t  3 m (9.84 ft) from the 
unshielded material. To provide protection, administrat ive cont ro ls  are 
enforced t o  guarantee no exposure t o  the publ ic,  and ALARA procedures w i l l  be 
followed t o  p ro tec t  the worker (Part A, Section 4.3). 

4.4.3 Shielding Model 

The computer code ISOSHLD (Engel e t  a l .  1966, S i m n s  e t  a l .  1956, 
Rittmann 1995) i s  used on a desktop d isk  operating system-based personal 
computer. This code perforins a po in t  kernel in tegra t ion  over the source 
region and sums the contr ibut ions o f  each o f  the po in t  kernels t o  the dose a t  
a po in t  detector. 
6-part ic les.  

The prograa also accounts f o r  Breasstrahlung produced by 

The n i t r i c  acid tank, manufactured by Brenner Tank, Incorporated, i s  made 
o f  steel  and has a ra ted  volume o f  17,500 L (4,623 gal) .  It i s  i n  the shape 
o f  a r i g h t  cy l inder  w i th  rounded ends. For the purpose o f  t h i s  analysis, the 
model has f l a t  ends. The dimensions used i n  the analysis are presented i n  
Table 84-2. 

Table 84-2. Tank Dimensions Used i n  Calculations. 

SI un i t s  

SI = t tnbrd  intormtieiul system of mits.  

The s tee l  densi ty i s  assumed t o  be 7.85 g/cn?. This i s  conservative 
because various types o f  stainless steel  can be jlenser than th i s .  The density 
o f  the waste mater ia l  i s  assumed t o  be 0.85 g/cm . 
4.5 SHIELDING CALCULATIONS 

The ISOSHLD resu l t s  are as shown i n  Table 84-3. 
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Table 84-3. E f fec t i ve  Dose Equivalent. 

(d r iver  ' s 1 ocat i  on) 

I 3 m (9.84 ft) from 10.45 (45) 10.27 (27) 11.0 (1000) I unshielded mater ia l  
A U R A  - h IOU as reuaublv uhiwable.  

* ~ i n l s t r a t l u r  controls are mforcd to wmrmtn m upowre t o  the 
@l ie ,  md ALAM prosdtrn u l l l  be f o l l a n d  to protect ttu uorker ( P u t  A, Section 4.3) .  

The source term used i n  the analysis has a high degree o f  uncertainty, 
but i s  expected t o  be the bounding case. Therefore, administrat ive controls 
are enforced t o  guarantee the safety o f  the worker and no exposure t o  the 
publ ic.  These controls are speci f ied i n  Part A, Section 4.3. 
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4.7 APPENDICES 

4.7.1 Checklist for Independent Technical Review 

CHECKLIST FOR INDEPENDEllT TECHNICAL REVIEW 

DOCUMENT REVIEYED 
NUMBER: EH734JjJG - - -  96 011 
TITLE:-T OF E-P- 
AUTHOR(s): H. J.ra 

I. kthod(s) of Review 

( X )  lnput data checked for accuracy 
( ) Independent calculation performed 

( ) Hand calculation 
( ) Alternate computer 

( ) Comparison to experiment 
( rC)  Alternate method (define) V PDVraP rcLs 

11. Checkllst (either check or enter NA If not applied) 

Task completely defined 
Activity consistent with task specification 
Necessary assumptions explicitly stated and supported 
Resources properly identified and referenced 
Resource documentation approprlate for this application 
Input data explicitly stated 
Input data verified to be consistent with orlginal source 
Geometric model adequate representation of actual g e m t r y  
Material properties appropriate and reasonable 
Mathematical derivations checked including diwnsional 
consistency 
Hand calculations checked for errors 
Assum@tions explicitly stated and justified 
Computer software appropriate for task and used within range 
of validity 
Use of resource outside range of established validity is 
justi fled 
Software runstreus correct and consistent with results 
Software output Consistent with lnput 
Results consistent with applicable previous experlnental or 
analytical findings 
Results and conclusions address all points and are consistent 
with task requiruunts and/or established limits or criteria 
Conclusions conststent with analytical results and 
established limits 
Uncertainty assessment appropriate and reasonable 
Other (define) 

111. Coaunents: 

IV. REVIEYER: 1 $ $debe4- DATE: L - A T - 9 6  
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DOCUMENT REVIEWED 
NUMBER: 8M730 - HJG - -  96 011 
TITLE:-AWALYSES FOR THE SHlPnENT OF 8-PLANT 
AUTHOR(s): H. J. W d b e r o  

I. Method(s) of Review 

A I n p u t  data checked for accuracy 
( ) Independent calculation perfonned 

( 
( ) Alternate method (define) 

( ) Hand calculation fl Alternate computer code: 
ompariron to experiment or priAous results 

I..D %l& I& 

11. Checklist (either check or enter )LA if not applied) 

Task completely defined 
Activity consistent with task specification 
Necessary assumptions explicitly stated and supported 
Resources properly identified and referenced 
Resource documentation appropriate for this application 
Input data explicitly stated 

Geomstric model adequate representation of actual geometry 
Material properties appropriate and reasonable 
Mathematical derivations checked including dimensional 
consistency 
Hand calculations checked for errors 
Assumptions explicitly stated and justified 
Computer software appropriate for task and used within range 
of val idity 
Use of resource outside range o f  established validity is 
justified 
Software runstreams correct and consistent with results 

@Software output consistent with input 
(/f Results consistent with applicable previous experlmental or 

analytical findings 
M R e s u l t s  and conclusions address all points and are consistent 

with task requirements and/or established limits or criteria 
Conclusions consistent with analytical results and 

p s t a b l i s h e d  1 inits 
Uncertainty assessment appropriate and reasonabl e 

Input data verified to be consistent with original source 

) Other (define) 

111. Comments: 

DATE: ‘LS 3d?& 
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4.7.2 Computer Input Files 
Irput F i l e  (O:\IEOSHLD\IYPUT\LWT.) i s  Jlcn bdw: 

0 2 0-PLANT ORGlYlC M I T E  SOURCE TERM 
POINT SUJRCE DOSE AT WE E T E R  

&INPUT NEXT4, ICE-3, YSHLD-1, JWF= l ,  IPRYTIQ, 
X.lW., T(1~-0.02, WYlT.1, WTIW =I, 

YIcnT( ioz )=z .zE-oL ,  YIW1(141)=1.6E-03, wwi(im)=6.s-oz, 
YIGHT(Z~)=S.R-OZ, Y I G H T ( ~ ~ ~ ) = I  .ZE-OZ, IEIGHT(U~)=Z.R-O~, 

ICONC.0 SFACT-17.413 
YIGHT(655)d.5E-01, bIGHT(O82)~7.5E+OO, YIGH1(084)=7.5E+W, 

Y I W I T ( l R ) d . E E - 0 2 ,  YIWIT(206)=3.OE-03, YICWT(269)=1.U-01, 

YIWIT(336)=2.7E-01, MEIw(T(376)J.6E-02, YIGH1(377)=3.6E-02, 
YIGHT(YII))-Z.5E+OO, YIGHl(405)-1.2E-01, Y IEHT(4M)4 .4E-OS,  
Y I G H T ( 4 1 5 ) ~ l . l E - O l .  Y IWI1 (418>J .SE-O2,  YIGH1(533).1.5E-06, 
YIGHT(530)-1.5E-06, UEIGHT[520)=1.R-06, U€ICWT(4990=5.oE-07, 
YIGHT(526)-1.5E-06, YIWIT(492)=2.2E-04, YIGWT(493)=5.lE-OS, 
YIGHT(494)-2.7E-04, YIGWT(495)=2.OE-02, UEIGHT(4%)4.3E-OS, 
Y IG IT (498) r5 .oE-07 ,  UEIWIT(499>J.pE-07, L 

1 SOURCE 9 1.2 
TANK SUJRCE DOSE AT CONTACT - SIDE - (CHECK F a  MEW FREE PATH) 
LIYPUT YEXT=l, ICEO(17, YSHLO-2, JBUF.2, IPRYT.0, 

X~lOO.8, T ( O W . 5 ,  T(2)=0.794 fLTH=559.84, '19279.92, 
ICONC=l, SFACT=l., OWIIT=l ,  ( I p T l o l  =1, 
WSI.15, YTIIElA*l9, MLR.2.. 
UEIGHT(055)=6.1-01, UEIWll(O82)=7.5E*00, YIEHT(084)~7.5E*OO, 
YICHT(lOZ)=Z.ZE-OS, YEIWIT(141)=1.6E-03, YICHT(l70)d.EE-02, 
U E I G H T ( l R ) d . ~ - 0 2 ,  YIGHT(206)*3.OE-03, YIGHT(269)~1.6E-01, 

YIGHT(336)=2.7E-01, UEIW(T(376P3.6E-02, YIw(T(377)=3.6E-02, 
YIWIT(UUI)=2.5€+00, UEIWIT(403)~1.2€-01, YIGHT(4M)d.4E-OS, 
Y IGHT(415)=1  1E-01 Y E I W I T ( 4 1 8 ) J  5E-02 Y I W T ( 5 3 3 ) 4  5E-06  
YEIGHT(530)-1:5E-06: UEIGHT(520)=1:R-06: UEIGHT(491)=5:OE-07: 
Y IGHT(526)=1  5E-06  UEIGHT(492)=Z ZE-04 YIGHT(493)-5 1E-OS 
YIGHT(494)=2:7E-04: UEICHT(495)*2:OE-02: YIGHT(4%)4:3E-04: 
UEIGHT(498)~5.OE-07, YEIWIT(SW)J.pE-OT. L 
W R C E  2 0.85 

Y I G H T ( Z ~ ) - ~ . ~ E - O ~ ,  Y I W I T ( ~ I ~ ) - ~ . ~ E - ~ ~ ,  YIGHT(US)=Z.R-OI, 

1 STEEL 9 7.85 
TANK SCURCE DOSE AT W E  METER - SIDE 
&INPUT WEXTJ, (IpTIW.0, X-ZOO., L 

T A U  SUJRCE DOSE AT TW METERS - SIDE 
LIWPUT YEXT4, X-300.. L 

TANK SUJRCE DOSE AT SIX METERS - SIDE 
PlYWT NEXT4.X-700.. L 
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TANK SOURCE DOIE AT CONTACT - END - (CHECK FOR )uy FREE PATH) 
L IWT NEXT=l IGECU-7. YSHLD=2, JWF.2, IPRYT=O, 

K.561.2, T( lb559.84,  1(2)=0.794, SLTW99.5, 
ICONC-1. SFACT.1.. W Y I T = l .  OPTIC4 -1. 
YTHETA=l9 D E L I r Z  
Y I G H 1 ( 0 5 ~ ) . 6 . 5 E - i i ,  
Y1GHT~102).2.zE-04, 
Y I W ( T ( 1 7 a - 6 . I - 0 2 ,  
YIWIT(Z~)=~ .R-OZ,  
Y I G H T ( U 6 ) J . 7 E - O 1 ,  
YIGWT(yLo)Iz.5E+Oo, 
YIW(T(415)=1 .lE-01, 
UEICHT(530)=1.5E-06, 
YIWIT(526)=1.5E-06. 
YIGHT(4%)-2.7E-04, 
YIu(T(4~)4.oE-07.  
SOURCE 2 0 . 1  

1 STEEL 9 7 .1  
T A M  SOURCE WSE AT ONE WTER - END 
L I W T  N E X l J ,  OPTIoY.0, K-., L 

TANK SOURCE DOIE AT Tu)  METERS - END 
L I W T  NEXTJ,  X.760.. I 
TANK SOURCE WOE AT S I X  METERS - EWD 
L IWT NEXTJ,K=1160., L 

DATS ALL CKKQKSIllllll 
L I W T  NEXT.6, L 

0 2 0-PLANT ORGWIC W T L  SOURCE TERM 
WIN1 X U C E  DOSE AT ONE WTER 

&INPUT NEXT-1, IGECU-3, YIwLD.1, JWF-1. IPRYT=O, 
x.100.. T(O=O.02, w y I T = l ,  OPTIC4 -1, 
ICONC.0, SFACT-17.413, 
YEIGHT(055).6.5E-O1. YIGHT(O(U)=7.5E+W. UEIWIT(W).7.5E*00, 

YIGHT(269).1.6E-01, 
YICHT(335)=2.9E-01, 
YICHT(377)=3.6E-O2, 
K I G H T ( 4 0 8 ) d . U - O 4 ,  
YIGHT(533)=1.5E-06, 
YIGIIT(491)=5.OE-07, 
YIGHT(493).5.1E-04, 
YIGHT(4%)4.3€-04, 
1 

1~1on~(im)-6.a-oz, 

T A k S & R C E  &E AT CONTACT - SIDE - (CHECK FOR )w FREE PATH) 
LIYWT YEKT=l, IIXQ(=7, WSWLD-2, JWF.2, IPRYT.0. 

K=lM.8, T<1)=99.5, T(2)=0.794, SLTH=559.84, 1-279.92, 
ICONC-1, SFACT=l., W I T - 1 ,  OPTIC4 -1, 
YPSI-15, YTHETA-19. DELI-2.. 
UEIG11(055).6.5E-01, YIW(T(082)=7.5E+00, YIW(T(084)-7.5E+W, 
IEIGWT(lOZ)=Z.ZE-OL, U E I u I T ( 1 4 0 ~ 1 . 6 E - O S ,  UEIGHT(170).6&-02, 
Y E I G H T ( l R ) d . l - 0 2 ,  YIW(T(206)=3.1-03, UEIWIT(269)~1.6E-01, 
YIGHT(270)=3.9E-O2 Y E I W T ( 3 1 9 ) 4  E-02 UEIGHT(335)4 9E-01 

UEIGHT(UUI).2.5E+W, YIGH1(403)~1.2E-01,  YIGI IT(408)4.4E-04,  
YIGHT(415)~1.1E-O1,  YIGHT(418)J.5E-02,  UElGHT(533)-1.5E-06, 
YEIGHT(530)~1.5E-06, YIGWT(520)~1.9E-W, UEIGHT(490.5.OE-07, 
YIGHT(526)*1.5E-06, YIGWT(492)~2.2E-O4. YIGHT(493)d. lE-04,  
YICHT(494)=2.7E-04, YICHT(495)~2.OE-02, Y I W T ( 4 9 6 ) 4 . Y - 0 4 ,  
UEIGWT(498).5.1-07, Y I W ( T ( b W ) 4 . 9 E - 0 7 ,  L 
X U C E  2 0 . 1  

UEICIIT(~M)=Z.~E-OI: U E I W I T ( ~ ~ ~ ) & E - O Z :  YIGIIT(~TI)&E-OZ: 

1 STEEL 9 7 . 1  
TANK SOIRE WSE AT W E  HETEI - SIDE 

L I W  YEXTJ,  OPTIOY=O, X=200., L 
TANK WJRCE DOSE AT Tu)  METERS - SIDE 
LINWT YEXTJ,  X=uK)., L 

TANK W R C E  DOSE AT SIK METERS - SIDE 
LIYPUT YEXT4.K-700.. L 

CIYPUT YEXT=l, I C E W 7 ,  YSHLD=2, JWP-2, IPRYT.0, 
TANK W C E  WY AT CONTACT - END - (CHECK FOR MEAN FREE PATH) 

X=561.2, T(1)~559.84,  T(2).0.794, SLTH=W.5, 
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5.0 CRITICALITY 

The d e a n i t &  o h f i s s i &  materi 1 i n  49 CFR 173.401 l i s t s  the fo l lowing 

be shipped i s  taken from Table 62-1. However, the a c t i v l t i e s  o f  
isotopes: U, U, Pu, Pu, and$'Pu. The plutonium isotope i g e n t o r y  

U and 
"U are below the c u t o f f  leve l  used i n  the development o f  the source as 
discussed i n  Part  8, Section 2.0, and are therefore not reported i n  tha t  
section. The a c t i v i t i e s  o f  these two isotopes shown i n  Table 85-1 are 
therefore developed using the same methodology as discussed i n  Part 6, 
Section 2.0. The masses o f  a l l  o f  the radionuclides l i s t e d  i n  Table 85-1 are 
found by mul t ip ly ing  the a c t i v i t i e s  by the spec i f i c  a c t i v i t i e s  as taken from 
Nuclear C r i t i c a l i t y  Safety in  Operations with Fissionable Na te r ia l  Outside 
Reactors (ANSI/ANS 1983). The resu l t i ng  t o t a l  f i s s i l e  isotope mass i n  the 
shipment i s  less  than 15 g (0.21 oz). 
excepted, and c r i t i c a l i t y  safety i s  not an issue. 

Therefore, the shipment i s  f i s s i l e  

Table 65-1. Masses o f  F i s s i l e  Isotopes. 

I Total I 8.04 E-01 I 

5.1 REFERENCES 

49 CFR 173.401, r994, "Siippers--General Requirements f o r  Shipments and 
Packagings, .401, Scope," Code o f  Federal Regulations, as amended. 

ANSI/ANS, 1983, Nuclear C r i t i c a l i t y  Safety i n  Operations With Fissionable 
Nater ia l  Outside Reactors, ANSI/ANS 8.1-1983, American National Standards 
Ins t i t u te ,  New York, New York. 
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6.0  STRUCTURAL EVALUATION 

6 . 1  INTRODUCTION 

tank. 
This evaluation determines the s t ruc tu ra l  adequacy o f  the 8 Plant organic 

6.2 STRUCTURAL EVALUATION OF PACKAGE 

6.2.1 Struc tura l  Design and Features 

Speci f icat ions f o r  the tank are as described i n  Part A, Section 2.0. 

6.2.2 Mechanical Properties o f  Hater ia ls  

(30,000-psi) y i e l d  strength and a 517.11-HPa (75,000-psi) u l t imate  tens i l e  
strength. 

The tank heads and she l l  are c e r t i f i e d  t o  have a minimum 206.84-HPa 

6.2.3 Chemical and Galvanic Reactions 

The tank she l l  and heads are manufactured from 304 stainless steel. This 
mater ia l  i s  compatible w i th  the organic waste and i s  used f o r  many o f  the 
B Plant components tha t  handle t h i s  material, including the storage ce l l s .  

6.2.4 Size o f  Package and Cavi ty 

See Part A, Section 2.0. 

6.2.5 Weights and Center o f  Gravi ty 

See Part A, Section 2.4 

6.2.6 Tamper-Indicating Feature 

the short length o f  the t r i p  and the cont ro l led  environment o f  the Hanford 
Si te;  however, tamper-indicating features may be added a t  the storage 
locat ion.  

Tamper-indicating features w i l l  not be required f o r  t ransportat ion due t o  

6.2.7 Pos i t i ve  Closure 

are e i the r  flanged o r  valved and provide pos i t i ve  closure. 
The tank has no openings below the surface o f  the l i qu id .  Top openings 
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6.2.8 L i f t i n g  and Tiedown Devices 

See Part A, Sections 2.9 and 2.10. 

6.2.9 B r i t t l e  Fracture 

The tank i s  c e r t i f i e d  f o r  a minimum design temperature o f  -28.9 "C 
(-20 O F ) .  

6.3 NORMAL TRANSFER CONDITIONS 

6.3 .1  Conditions To Be Evaluated 

requirements f o r  o f f s i t e  shipping o f  LSA mater ia l .  No addi t ional  s t ruc tu ra l  
evaluations w i l l  be performed because the payload weighs less  than the 
c e r t i f i e d  payload (lower spec i f i c  gravi ty) ;  the payload meets LSA requirements 
(see Part B, Section 2.1.2); and the modif icat ions do not a f fec t  the 
s t ruc tu ra l  i n t e g r i t y  o f  the tank (see Part B, Section 3 . 4 ) .  

a t  l eas t  80% f u l l  dur ing t ransport  t o  prevent load s h i f t  and po ten t ia l  
t ipping. 
f u l l ,  speed res t r i c t i ons  are imposed. See Part A ,  Section 4.3. 

The tank, i n  i t s  o r i g ina l  configuration, was c e r t i f i e d  t o  meet DOT 

It should be noted tha t  t o  meet these DOT requirements, the tank must be 

Since there i s  a p o s s i b i l i t y  t ha t  the tank may be less  than 80% 

6.4  STRUCTURAL EVALUATION AND CONCLUSIONS 

accident condi t ions because i n  i t s  o r i g ina l  conf igurat ion the tank was 
c e r t i f i e d  t o  meet DOT requirements f o r  o f f s i t e  shipping o f  LSA mater ia l ,  the 
B Plant payload weighs less  (lower spec i f i c  g rav i ty )  and meets LSA 
requirements, and the modif icat ions do not a f fec t  the s t ruc tu ra l  i n t e g r i t y  o f  
the tank. 

It i s  concluded tha t  the tank meets the requirements f o r  normal and 
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7.0 THERMAL EVALUATION 

7 .1  INTRODUCTION 

i s  not  threatened by heat generated by the payload dur ing normal t rans fer  
conditions. 

The purpose o f  t h i s  evaluation i s  t o  show tha t  the B Plant organic tank 

7.2 THERMAL SOURCE SPECIFICATION 

The Radcalc program was used t o  determine the t o t a l  heat generation from 
a l l  isotopes i n  the p v l o a d  (see Part B, Section 8 .3 ) .  The major i t y  o f  the 
heat i s  generated by S r  (0.87 W), and the t o t a l  payload heat generation i s  
less  than 1 W. 

7.3 SUMWARY OF THERMAL PROPERTIES OF MATERIALS 

The tank i s  c e r t i f i e d  f o r  a maximum temperature o f  121 'C (250 O F ) .  

7 .4  THERRAL EVALUATION AND CONCLUSIONS 

The amount o f  thermal output from the waste i s  neg l i g ib le  ( less than 1 W 
per package). Therefore, the payload w i l l  not cause the tank t o  exceed the 
requirements o f  49 CFR 173.442, o r  the maximum c e r t i f i e d  temperature o f  the 
tank 121 "C (250 O F ) ,  and no fu r ther  thermal evaluation i s  required. 

7.5 REFERENCES 

49 CFR 173.442, 1994, "Shippers--General Requirements f o r  Shipments and 
Packagings," .142, "Thermal Limitat ions,  Code o f  Federal Regulations, as 
amended. 
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8.0 PRESSURE AND 6AS EVALUATION 

8.1 6AS GENERATION 

and pressure buildup i n  the tank. 
open f i l t e r s  w i l l  a lso be determined. 

The purpose o f  t h i s  evaluation i s  t o  p red ic t  hydrogen gas generation ra te  
Equi l ibr ium hydrogen concentration w i th  

8.2 PACKAGE PRESSURE AND FLAMMABLE 6AS CONCLUSIONS 

The analysis presente i n  Section 8 . 3 . 1  shows tha t  the hydrogen 

considered. The analysis presented i n  Part B, Section 8.3 .1 ,  shows t h a t  the 
pressure would increase by 2.6 kPa, based on an increase i n  hydrogen 
concentration o f  2.5%. The actual pressure increase w i l l  be much less  than 
t h i s  because the increase i n  hydrogen concentration i s  l i m i t e d  t o  0.5%. 
Because the tank i s  c e r t i f i e d  f o r  a gauge pressure o f  689 kPa (100 psi) ,  the 
pressure increase from hydrogen i s  not a concern. 

generation r a t e  i s  43.5 c 4 /h. The pressure increase from the hydrogen i s  also 
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L 
ENGINEERING SAFETY EVALUATION 

T h k l .  B P l r n Q p . l c W U . h r c e T a n  

((3 
Icr 1.13 E+OI * 1.30 E+OZ 
Y 1.30 E+OZ 

3.84 8-03 
-TC 2.83 Em 
-nu 1.18 E+W 
-ah I.IIB+W 
'yco 5.29 Em 

"sb 2.80 B+W 
T C  6.83 E91 

2.10 E91 
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laua.  frar input, 
U d i ~ l i & *  
- 4 6  
mr-so 
I-so 
K r - 9 3  
ZO-BS 
eu-1oc 
lh-106 
Cd-113- 
8b-125 
Tm-lll i  
W-134 
E.-137 
m-137- 
Cm-144 
Pr-144 
9r-1411 
- 4 4 7  
am-151 
N-152 
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a - 2 3 4  
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9~-233 
9u-240 
- 4 4 1  
Am-241 
--a42 
- 4 4 %  

Nli.. I 
1.13-+001 
i.so.+ooa 
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I .5l.-OOI 
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?.-23(r 
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Th-230 
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m - a 3 7  
8-231 
m-231' 
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0-235 
.U-240 
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OU-241 
Am-241 
?.-a33 
Am442 
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9.0 PACKAGE TIEDOWN SYSTEM EVALUATION 

9.1 SYSTEM DESIGN 

The tank frame sha l l  be attached t o  the t r a i l e r  v i a  the four  bottom- 
corner f i t t i n g s .  The t r a i l e r  sha l l  be equipped w i th  four tw is t - lock  f i t t i n g s .  
Each tw is t - lock  sha l l  laate w i th  i t s  corresponding bottom-corner f i t t i n g  and 
shal l  provide a strength tha t  i s  equivalent t o  o r  greater than the strength o f  
the corner f i t t i n g .  

9.2 ATTACHMENTS AND RATINGS 

The tiedown system has been c e r t i f i e d  f o r  a maximum gross weight o f  
30,480 kg (67,200 lb ) ,  consist ing o f  the 4,604-kg (10,150-lb) tank assembly 
and the 25,876-kg (57,050-1b) o r i g ina l  payload. 

This weight i s  based on the conservative assumptions t h a t  the payload w i l l  
consist  o f  a volume o f  17,500 L (4,623 gal)  w i th  a spec i f i c  g rav i t y  o f  1. 
Because t h i s  i s  8,376 kg (18,469 l b )  less than the c e r t i f i e d  payload weight, 
no fu r the r  analysis i s  required. 

The payload f o r  t h i s  shipment w i l l  weigh less  than 17,500 kg (38,581 l b ) .  
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