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UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 

TO Tan Keenan, H-7 Group Leader DATE: July 1, 1976 

TIIRIJ R. D. Baker, CMB-Division Leader, MS 756 

FROM G. R. Waterbury & Al Zerwekh 

SUBJECT: TRANSURANIC WASTE RESEARCH & DEVELOPMENT P.RCX"iRAM (A412) SEMI-ANNUAL REroRr 
FOR THE PERIOD Find JANUARY 1 TO JUNE 30, 1976 

SYMBOL : Q.ffi-1 

1. 

ectron microprobe examinations of coated and uncoated 

mild steel s les that were exposed to 50 and ioWa relative humidity 

d 24 months showed that at the present corrosion rate . 
rome containers \ "11 be breached in less than 20 years. As the con-

tainers rrust be re ievable in 20 years, uncontaminated and capable 

transported, any corrosion which mechanically 

'veakens or threatens ntairunent of radioactivity cannot be tolerated·. 

Based on these criteria mild steel protected with asphalt or hot-dip 

galvanize, or uss-100 b" alloy, are the materials shown to be 

tests (Table I). The asphalt-coated steel 

is undesirable because the ating slowly flows off the metal, and the 

containers are messy to handl . For these reasons, investigations of 

only hot-dipped galvanized mil steel and USS-100 alloy are continuing~ 

I ' \V:,:. 
(}.i'"''t" · storage cell No. 2 against the ins entation and inspection shaft 

for ready observatj_on for an extend period of time. The cost of 

drums fabricated from USS-100, a ferr ic. type 409 stainless steel, 

wa!3 estimated to be competitive with, c~ent waste packages, and US 

Steel predicted on the basis of calculati~ns for compressibility and 

data from limited corrosion studies that divms fabricated fran 18 gauge 

USS-100 should be satisfactory for interTin s~rage. A dozen of these 
\ 

fabric:at<?d for testing. 
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2. Studies :...,*.Radiolysis 

Two of 10 instrumented drums (approx~tely 5% of the total 

in storage), that are being rronitored for tenperature and gas content 

in 2 covered trenches of retrievable 23~-contaminated waste at the LASL 

disposal area, have generated significant quantities of hydrogen. Drum 

No. 301 generated an explosive gas mixture in 36 days, rut at the end 

of 64 days the percentage of hydrogen had increased and the oxygen bad 

decreased so that the mixture was no longer explosible. The rrol per­

centages of gases in the mixtures are shown in Table II: 

Days in 
Storage 

36 

64 

T.ABLE II 

ANALYSES OF GAS SAMPLES FROM DRUM NO. 301 

(containing 18.7 g 23~ in 23.6 Kg waste) 

Gas Composition (mol %) 
Rxplosible ~ 02 CH4 002 CD 

YES 11.0 10.0 0.5 •11.0 4~0 

1\0 15.1 7.0 0.7 14.4 6.5 

N2 

62.0 

55.6 

Pressure has not b.Iil t up in this or any other dnrrn in 1ASL interim storage. 

This fact Emphasizes the importance of standard seals which are particle 

and liquid tight but permit diffusion of gases slowly and harmlessly to the 

at:rrosphere. laooratory explosimeter tests have shmm that there is a 

range of explosible gas mixtures when the hydrogen mol :Percentage is high 

(25 to 50%) and the oxygen is 10% or greater. Where the mol percentage 

of hydrogen and o:x-ygen are approximately equal, the ~es can be 

•:--'::! ·.losible J.mm i:o just over 6'; bydrogen and oxygen. Fortur:tately, in 

interim storage the mixtures do not stay in the explosive range very 

long becal.I.se the hydrogen increases and the oxygen decreases, as shown 

in the example of Drum No. 301. Table III shows the gas compositions 

for a number of explosible and non-explosible mixtures. Currently 

available data indicate that hydrogen generation wi~ not create an 

insurrrountable problan. 




