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LS-1418A EVALUATION OF TRU-CONTAMINATED WASTE BURIAL SITES 

M. L. Wheeler, Principar Investigator 

The general objective of this program is to develop and apply techniques 

for the long-term evaluation of the containment provided by LASL waste burial 

sites containing wastes contaminated with transuranic (TRU) elements. This 

is being pursued through (1) simulation of the long-term release of radio

nuclides through the actions of plants, animals, wind, and water on the buried 

waste, (2) description of the ways in which long-term geologic, hydrologic, 

and climatic changes will affect such releases, (3) application of the con

tainment evaluation techniques to LASL TRU-waste burial sites, and (4) appli

cation of the evaluation techniques and insights to other burial sites, or to 

other problems involving the long-term containment of hazardous wastes. 

Progress to Date 

The simulation model BIOTRAN was documented, and work begun on validation 

and sensitivity testing of some of the simulation techniques. Types of long

term geologic, hydrologic, and climatic changes have been identified, and some 

documentation of those changes in the Los Alamos area has been collected. The 

preliminary evaluation of a LASL waste burial site, performed during CY76 has 

been expanded to become part of a description of alternatives for long-term 

management of LASL buried TRU-waste. LASL assisted in the review of a similar 

document for Idaho National Engineering Laboratory, and developed a description 

of alternate approaches to environmental impact assessments performed by various 

DOE contractors for application to the alternatives documents. LASL staff 



contributed to other work on evaluation of nuclear waste disposal performed for 

the Nuclear Regulatory Commission, and DOE. 

Work During May 1978 

The BIOTRAN model was successfully impl~mented on computer facilities at 

Colorado State University (CSU). This is an essential step in the evaluation 

of BIOTRAN that CSU is performing under LASL contract. A series of workshops 

to analyze the model construction were held at CSU. Here at LASL progress was 

made on performing a sensitivity analysis of the BIOTRAN model. Information 

was collected on types of unsaturated moisture flow simulations that could be 

incorporated in BIOTRAN, and a simplified version of ore was implemented on 

an experimental basis. Contact was maintained with New Mexico Highlands 

University, which is engaged in succession and biomass validation studies re

lated to the BIOTRAN model. 

Publications/Presentations 

A seminar on hydrology was presented to LASL staff members engaged in DOE 

funded waste management projects, relating to both radioactive and nonradioactive 

hazardous waste disposal. Resulting discussions indicated that several people 

benefited from the seminar. 

LS-l518A LASL RADIOACTIVE SOLID WASTE DISPOSAL SITE STUDIES 

M. L. Wheeler, Principal Investigator 

The general objectives of this program are to provide a system of sur

veillance for any possible environmental releases from LASL radioactive waste 

burial sites, and to collect sufficient long term data to evaluate the signif

icance of such releases. The specific objectives are (1) maintenance of a 

continuous record of all former and current operational or research activities 

at the disposal sites, (2) determination of the current radionuclide content 
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of the sites, (3} identification of the current distribution of radionuclides 

in the burial site environment, (4) description of the geologic, biologic, and 

hydrologic pathways by which releases might occur, and (5} testing, followed 

by implementation, of various methods for environmental surveillance at the 

burial sites. ·-

Progress to Date. 

Information is being collected for an update of the Source Document on 

LASL waste burial sites, scheduled for the end of this fiscal year. Tabula

tion of the radionuclide contents of disposal shafts was completed. Samples 

were collected and analyzed to determine the distribution of radionuclides in 

plants and soils at LASL disposal sites. Field work on the geologic mapping 

project is nearly complete, and transfer of the data to a map has begun. 

Calibration of the neutron moisture probe was completed. Measurements were 

continued on the moisture distribution above and around disposal sites. All 

samples from the horizontal core beneath a LASL waste disposal pit have been 

analyzed; all analytical results indicate no migration of radionuclides from 

the pit. 

Work During May 1978 

Discussions were held with USGS personnel engaged in geologic mapping on 

the Pajarito Plateau. The timing of publications of much of the work in pro

gress or completed by USGS will preclude its use in the LASL mapping project. 

However, informal contact and information exchange with USGS is being maintained. 

Additional field work was performed to improve understanding of "problem areas" 

in the mapping project. The writing of a final report was begun on the dis

tribution and orientation of joints in the Bandelier Tuff. The study is 

attempting to identify the mechanisms responsible for the jointing, allowing 
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a better understanding of the importance of jointing to long-term adequacy of 

disposal sites of LASL. 

Field work began on measuring the evolution of tritiated water vapor from 

a LASL disposal pit. The data will add to our understanding of the role of 

atmospheric and soil moisture conditions as controlling factors in that 

evolution. Tritium is the principal radionuclide known to be entering the 

environment from LASL disposal sites. Laboratory and field experimentation is 

being designed to further identify important mechanisms in tritium migration. 

Routine measurements continued of moisture distributions at Area G; (Figure 1). 

A study was designed for developing additional measurements points at Area C, 

(Figure 2). 90 Data was returned on the Sr content of samples from cores from 

beneath disposal pit at Area G. As with all other analyses, no evidence existed 

of radionuclide migration. A final report on the radiochemical analyses is in 

preparation. 
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LS-2018A RADIOACTIVE WASTE BURIAL TECHNOLOGY 

J. W. Nyhan, Principal Investigator 

The objective of this continuing program is to improve the technology 

related to the shallow land burial of radioactive waste. The need for modify-

ing present burial techniques to provide a more effective means for the disposal 

of waste generated by the nuclear power industry has been recognized for some 

time. Several parallel general approaches are pursued in this endeavor, in-

eluding modifications to burial sites, modified operational procedures, altered 

site selection procedures, and improved monitoring. This program pays particu-

lar attention to an examination of radionuclide mobilization and migration 

mechanisms, developing and improving monitoring techniques around burial sites, 

the development of engineering methods to improve waste containment, and the 

construction of a waste burial demonstration facility. 

Progress to Date 

Progress has been made in several research areas through April 1978. 

Drilling operations are in progress at Area T (Figure 1) to sample tuff beneath 

a previously used liquid radioactive waste disposal bed. Concurrently, a hyper-

pure germanium (HpGe) detector system is being developed to analyze tuff samples, 

such as those collected at Area T, for plutonium, americium, and thorium. Tuff 

leaching studies have been initiated to determine the effects of various non-

radioact~ve components of waste solutions on the migration of radionuclides 

through Bandelier Tuff. Feasibility studies have been initiated to characterize 

erosion, vertical migration, and plant uptake of radionuclides near waste disposal 



pits, using stable-elements as chemical analogs of radioactive contaminants 

and neutron activation techniques. We have also initiated evapotranspiration 

studies, using the heat balance equation, the profile method, and the combina

tion method, to provide information on one of the driving variables influencing 

tritium release from disposal pits and near-surface distribution of other radio

nuclides. The engineering studies of waste containment practices (University 

of Texas subcontract;_ annual report) has generally involved a survey of shallow 

land burial techniques for radioactive and nonradioactive wastes through litera

ture surveys and actual disposal site visits. 

Work During May 1978 

Several specific accomplishments were made during May 1978, as related to 

the research areas discussed above. The drilling operations at Area T were 

continued. The first hole in a second waste disposal pit was sampled to a 

depth of 26 m and the resulting samples were analyzed for their water content. 

Preparation of tuff core samples for tuff leaching experiments was completed 

recently. The computer system and additional radionuclide counting equipment 

obtained for the hyperpure germanium - GE (Li) system is being developed to assay 

tuff samples for transuranics and high-energy gamma-ray emitters. Design of an 

automated sample changer system, which will become part of this tuff assay system 

was initiated. Scandium and hafnium oxide particle tracers are being synthe

sized for application to radionuclide migration studies in waste burial areas. 
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