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ABSTRACT

s report is divided into three major sections. The first section
describes the 216-Z-9 clos: trench prior to the mining operation. |
overall history of the enclosed trench is pre 1ited with nuclear reacti-
vity evaluations of the soil.

The second section discusses the mining phase of the enclosed trench.

Descriptions of the mining equipment and mining operations are contained
in this section as well as statistics and problems encountered in the
operations. This section concludes with reports on post mining phase
operations: the monitoring of radiolytically produced gases and the
retrofit program to make Z-9 drums safe for 20-year retrievable storage.
The final section summarizes what was learned in doing the program.
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APPENDIX A

Request for Approval to Place in Retrievable
Storage - 216-Z-9 Mining Products
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Atlantic Richfield Hanford Company

Date: August 15, 1975
To: M. L. Short
From: R. D. Wenmer/N. J. Englund (’}-v /A

Subject: Z-9 CLAMSHELL OPERASILITY TEST REPORT

During the week of August 4, through August 8, 1975,
Product Handling and Special Services operated the Z-9
digger, TV equipment and bucket converyor on XYZ shift,
to iuentify operational problems associated with the
equipment.

The actua) operating time for the week totaled 96 hours
which was 87 percent of the total time (~ 110 hours)
available.

Problems encountered during the test which contributed
to a total of 13 percent downtime were:

1. The clamshell (raise-lower) hydraulic cylinder shaft
was bent during operation. (cylinder was replaced)

2. The clamshell (open-close) hydraulic cylinder br 2
a seal. Cylinder was replaced. Cylinder was
defective.

3. The hydraulic pump motor breaker overheated on
two occasions. A new heater has been procured and
will be installed.

4, ie clamshell tilt hydraulic cylinder fitting loosened.
ritting was tightened.

5. The qin connecting the boom and center column worked
itself partially out. Pin was welded in place.

Several other proble were identified during the test.
Although they didn't significantly interrupt the
operation they will be listed as required maintenance
items.

1. Repair or replace limit switches on boom trolley,
and calmshel) elevator.

2. 1Install a brake on the trolley and conveyor motors.
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Analysis of Radiolysis Hazard of Z-9 Mining
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TABLE |

2-9 SOIL_DRUM
RADIOLYTIC GAS PRODUCTION CALCULATIONS

400 g plutonium per drum

Plutonh- jsotopic distribution - 94 percent 23%uy, 6 percent
Lopy

Hoisturp content of soll - 8 percent

1900 parts americium-241 per million parts plutoniun

free volume of drums - 108 liters

G value of 1.6 molecules H,/(100 ev energy)

Combustibility 1imit of H; in air is 4 percent (NFPA 325M)

Sample Dose Calculation:

REF :vmk
4-27-76

1 week 2 weeks
Grams decayed:
239py 2.05x 107 4.1 x 107
2%0py 4.89 x 1077 9.78 x 107
2% a;m 2.34 x 10 4.68 x 10°°

Disint ations in:

23%py §.18 x 1017 1.36 x 1019
240py 1.23 x 1007 2.46 x 1017
ipm §.85 x 1016 1.17 x 104?
Energy, MEV
239py 2.67 x 1018 5.34 x 1018
240py 0.63 x 101 1.27 x 1018
2eipm 0.31 x 108 0.63 x 1008
Total MEV 3.61 x 1018 7 x 108
Total (100 ev)
increments 3.61 x 1022 7.24 x 1022
8 percent
adsorbed by H,0 2.89 x 102} 5.79 x 102!
Molecules H. £.62 x 102} 9.27 x 1022
viles r; 7.67 x 107" 1.54 x 107"
Yolume H; at

STP, liters 0.172 0.345

Pressure (total),
atm, 1.002 1.003

Yolume percent
Hy 0.159 0.318

Percent of Com-
bustible conc. 4 8

c-4
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APPENDIX D

Catalytic Recombination of Hydrogen and Oxygen
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