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AT LAWRENCE LTVERMOKE NATIONAL LABORATORY 

by 
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OCRL—97152 

DE87 013489 
The Lawrence Livermore National Laboratory is a multiprogram laboratory operated by 

the University of California for the Department of Energy. It undertakes 
multidisciplanary fundamental and applied research and development activities in a broad 
range of scientific and technical fields, and maintains close interaction with scientific 
and technical personnel in universities and industry. 

The job of managing hazardous wastes at LLNL reflects the complexity and diversity of 
the research activities themselves. The LLNL Hazardous Waste Management Section, part of 
the Environmental Protection Department, runs a multi-functional and complex operation 
that requires highly competent personnel. Duties at the Hazardous Waste Management 
operation include the pickup, treatment, packaging and disposal of Transuranic waste, and 
mixed and low^level radioactive and hazardous chemical wastes. 

The Hazardous Material Technicians in the section handle conventional, as well as 
more exotic and hazardous wastes. Spent plating solutions, machine coolants, 
Polychlorinated Biphenyls, are examples of the more commonplace wastes that come to the 
section. In addition. Technicians manage such exotic hazardous wastes as liquid 
hydrogen fluoride, the world's supply of butyl beryllium etherate (which is pyrophoric 
with air), and plutonium contaminated NaK. 

To summarize, Hazardous Material Technicians in the section transport, characterize 
and process wastes on-site, manifest wastes for off-site disposal, decontaminate 
Laboratory equipment, and conduct chemical analyses. Because of their intimate knowledge 
of the Laboratory's chemicals and their behaviors, these same Technicians have additional 
duties to support the Laboratory Fire Safety Division and Emergency Assistance Teams by 
responding to spills and chemical emergencies. As secondary responders in emergencies, 
Hazardous Material Technicians are expected to advise and perform containment, cleanup 
and decontamination operations in any emergency where they aie called upon Lab-wide. 

In addition to the job demands themselves, external pressures underscore the 
necessity for highly competent Hazardous Material Technicians. As a National Laboratory 
conducting nuclear weapons research, the Laboratory is the focus of both public and 
regulatory attention. As an example, in 1983 regulatory agencies conducted three 
inspections of laboratory facilities. In 1986, seventeen such visits took place. No 
less than 125 legislative initiatives relating to environmental protection are presently 
in California's legislature. Increase in regulatory inspections and public concern will 
no doubt follow. 

In this highly-charged atmosphere of public concern and legislative attention, training 
of hazardous waste management personnel can become a prime issue in determining if the 
Laboratory will be seen as responsible for the hazardous wastes it produces. It would 
not only be desirable to administer a training program that attracts and develops 
competent personnel, but also one that the public and legislators alike would recognize 
as satisfactory. 

In order to fulfill the need to attract and develop highly competent personnel, as 
well as satisfy the public's concerns for a credible training program that ensures its 
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safety, the laboratory has turned to a venerable tradition in the labor force-
apprenticeship. Apprenticeship develops personnel with the breadth of skills and the 
depth of knowledge required for hazardous waste management's complex and multiple 
demands. Further, properly developed and executed apprenticeship programs are certified 
by the State of California Division of Apprenticeship Standards. 

Apprenticeship programs support the role of the modern hazardous waste manager and 
the needs of today's Hazardous Waste Management Technician. Internal job demands and 
external pressures have taken the hazardous waste supervisor away from the traditional 
role as trainer and mentor of novice employees. The on-the-job training (CUT) of the 
apprenticeship program divides the mentor role among many people beyond the supervisor 
and provides a breadth of site-specific skills. 

Hazardous material handling as a profession is quite new. Few colleges offer 
subjects relating to this occupation. Modern apprenticeship programs compensate for this 
void by building into its approach college-level course work for depth of knowledge in 
job-related subject areas. 

The Laboratory has a long tradition of apprenticeship that dates back to 1954, two 
years after the Laboratory was founded. Through a Unilateral Apprenticeship committee, 
Laboratory employees are indentured for specific time periods to progress in their 
particular craft to Journey-level status. The UAC represents the Laboratory Apprentice 
Programs to the Division of Apprenticeship Standards. 

Involvement in apprenticeship requires a trade-off on both the employer's and 
employee's part. The employer must be willing to spend the time, money and 
administrative detail in conducting a valid and reliable formal training program. The 
employee must be willing to be paid in six-month steps, have work progress monitored, and 
face written and board review in order to succeed in the program. 

Yet with the seeming "downsides" for both employer and employee, there are several 
benefits that far outweigh deficits, particularly for industries and workers in hazardous 
waste management operations. For the employee, a well-run apprenticeship program in 
hazardous waste handling will be the best formal and hands-on education available today. 
For the employer, a State-certified training program helps assure the public and 
regulatory agencies that operations are run properly and safely. Lastly, there is a 
benefit to the hazardous waste management organization when technicians share 
capabilities, ideas and enthusiasm about their work. 

The following describes LLNL's approach to Hazardous Material Technician 
apprenticeship training. Admittedly, this program is quite new. Yet, there is much to 
share already with other hazardous material operations. 

Initially, several Human Resource factors must be taken into account when developing 
a Hazardous Waste technician apprenticeship program. Management needs to establish 
well-defined job descriptions that reflect progress from apprenticeship to Journey 
levels. Apprentice salary steps, percentages of full Journey-level salaries, need to be 
formulated. Lastly, a ratio of Journey-level to apprentice status employees in the work 
force needs to be identified. Below are examples from the Laboratory's program 
concerning these factors. Every industry will be different and must define these factors 
for their own needs. 

JOB DESCRIPTIONS 

504.1 Hazardous Material Technician 
Perform closely supervised work at the Hazardous Waste Management facility, including 
operation of the forklift and crane, decontamination equipment, ion exchange unit, 
vacuum filtration unit, wiped-film evaporator, liquid waste treatment tank farm. 



incinerator, size reduction equipment, radiation survey instruments and applicable 
computer systems. Under close supervision, conduct proper and safe field operations, 
waste handling and decontamination procedures, collect and test samples -for hazardous 
material, follow Facility and (Operation Safety Procedures and emergency response 
procedures. 

504.2 Hazardous Material Technologist 

Perform generally supervised independent work at the Hazardous Waste Management 
facility, including proper and safe operation of the forklift and crane, 
decontamination equipment, ion exchange unit, vacuum filtration unit, wiped-film 
evaporator, liquid waste treatment tank farm, incinerator, size reduction equipment, 
radiation survey instruments and applicable computer systems. Under general 
supervision, independently conduct proper and safe field operations, waste handling 
and decontamination procedures, collect, test or request analyses of samples for 
hazardous material, collect data and maintain accurate record system, follow Facility 
and Operation Safety Procedures and emergency response procedures. 

504.3 Senior Hazardous Material Technologist 

Perform work independently at the Hazardous Waste Management facility with nunimum 
supervision, effectively instruct other Technicians and Technologists in proper and 
safe operations of the facility, and effectively conduct waste management business 
with individuals external to the facility. Independently conduct proper and safe 
field operations, waste handling and decontamination procedures, collect, test or 
request analyses of samples for hazardous material, collect data and maintain 
accurate record system, follow Facility and Operation Safety Procedures and emergency 
response procedures, assess proper equipment and/or procedure for decontamination, 
liquid or solid waste treatment, operate and maintain process equipment, properly 
identify, segregate and package solid waste shipments, prepare shipping and packaging 
documents, and assist in preparing or developing new treatment and operational safety 
procedures. 

A special job category for apprentices needs to be established while apprentices 
progress through the program, as follows: 

704.1 (Apprentice Status) 

Under close supervision, receives on-the-job training and attends classes of related 
instruction not to exceed 216 hours to learn the duties of Hazardous Material 
Technician. 

This special category signifies that the individual is working towards full career 
status in the organization while conducting a course of job development. While working 
under this special classification, the apprentice will be paid "straight time" for the 
hours stipulated, even if such activities go beyond the normal work day. Establishment 
of an apprentice classification says that management is willing to hire at 504.1 level 
(704.1 Apprenticeship status), and train apprentices and promote them into 504.2 levels 
after successful completion of the program. This arrangement does not preclude hiring at 
the 504.2 level, if an applicant meets 504.2 qualifications criteria. 

Salary steps are required in the apprenticeship program. These steps must be within 
the salary range of .1 job levels and indicate the apprentice's progress toward full 
career status. The final salary step before full status should be relatively close to 
the average salary of .2 job levels. For example, salary steps for the eighteen month 
apprentice program could be established at the following levels: 

Period Percent and amount 

1st six months 75% of full salary 



2nd six months 87% of full salary 
3rd six months 93% of full salary 
After successful completion of the Apprenticeship Program, apprentices receive a 

one-time salary increase to 504.2 level that is not charged to the organization's 
budget. These one-time monies are reserved in the Director'organization's budget 
especially for this transition from apprentice to full career status in the organization. 

Operations that set up apprenticeship programs need to formulate a Journey 
level-to-apprentice ratio for the program. The ratio signifies the ideal mix in the 
organization's work force between Journey-level and apprentice personnel. For larger 
organizations, a high' ratio, for example, five Jwimey-level to one apprentice could 
exist. For smaller organizations, such as the laboratory, lower ratios are recommended, 
such as the ratio of two Journey-level to one apprentice. 

Beyond the Human Resource factors are the training components of the program. 
Apprenticeship programs need to follow certain training guidelines, yet be flexible 
enough to apply to specific industry needs. Job-related classroom training by certified 
instructors, on-the-job training through established "work processes" and verification of 
achieved competencies are the three main training components of apprenticeship. 

The apprenticeship program being established at LLNL includes 217 hours of classroom 
instruction in the precepts and technology of the profession. On-site work activities 
play a key role in shaping the program to the specific needs of the operation. These 
work activities are documented through "work processes". Work processes for the 
laboratory program will encompass 3,000 hours of apprenticeship work activity-
approximately one and one-half year's work. Written examination and Unilateral 
Apprenticeship Committee review at the end of 3000 hours complete the apprentice's 
development program. 

Most of the courses relating to the safety aspects of the apprenticeship program were 
obtained from our own Hazards Control Department which conducts a vigorous and 
comprehensive safety training program in subject areas from fire extinguishers to 
industrial toxicology. 

Additional curriculum and instructional resources were acquired from our "sister" 
apprenticeship program across the San Francisco Bay. The other Unilateral Apprenticeship 
Committee, formed by a regional consortium of public and private industries known as the 
Industrial Emergency Council (IEC), trains Fire Fighters, Technicians and other personnel 
in emergency response, hazardous materials handling and microcomputer support for 
hazardous materials functions. The IEC's Apprenticeship Program Educational 
Coordinator is Instructor-of-Record for all courses the IEC provides our program, as well 
as those courses conducted by our on-site health and safety instructors. This 
arrangement benefits the Laboratory by lower costs for certain off-site courses (State 
monies reimburse the Conmittee for instruction), and benefits the apprentices with 
college-credit courses. 

In turn, tha Laboratory's development of work processes for Hazardous Materials 
Technician has added to the EEC's curriculum in this occupational area. More than 
sharing resources and mutually developing programs, the close working relationship 
between our two committees helps assure quality and consistency in training future 
Journey-level Hazardous Material Technicians. In fact, a time may come when mutual aid 
in an emergency will be required on a regional basis. If that were to occur, we can be 
confident that at least those who have completed apprenticeship from one of these two 
independent but mutual programs could work very well with one another. 

The core classroom courses are the following; 



Basic Mathematics Review 
Community College or equivalent 
(Follows Lab Education Aids compensation plan) 

Field Study: Visit(s) to similar hazardous waste 
management facilities 
(Includes report of visits) 

1. Radiation Safety: 
HS600 Contamination Control and Proper 
Use of Anti-contamination Equipment (Special) 

HS601 Radiation Safety Orientation 
2. Industrial Hygiene: 

HS422 Industrial Toxicology 
3. Industrial Safety 

OH0005 Back Care Workshop 
HS562 Fork Truck Safety 
HS563 Incidental Crane Operator Certificate 
HS001 New Employee Safety Orientation 

4. Criticality Safety 
HS310 Fundamentals of Criticality Safety 

5. Chemistry of Hazardous Materials 
HS424 Chemical Safety 

6. Overview of the Resource Conservation 
and Recovery Act (PCRA) 

7. Emergency Preparedness 
Respirator fitting and training 
HS660 Radiation Survey'Instruments 
HS463 Self-contained Breathing Apparatus lab 
HSM 0001 Spill Kit Orientation and Demonstration 
HVftl 0013 Personal Protection Equipment and 

Supply Locker 
HS168 Fire Extinguishers 
HS201 Explosive Safety Orientation 
HWM 0018 Fire and Pressure Glovebox 
EPP 0046 Fundamentals of Groundwater Protection 

8. First Aid 
HS160 Emergency Aid 

9. labeling and Transporting 
Department of Energy/ Department 
of Transportation Basic Course 

10. Right to know 
HS405 Health Hazards Communications 

11. Waste Receiving and Documentation 
Chemistry of Hazardous Materials 



12. Labeling and Transporting-
DOE/DOT Advanced or equivalent 24 

13. Waste Sampling 
Department Analysts 6. 

14. Vehicle Loading 
HS561 Fork Truck Operators Qualification (Special) 1.5 

15. Emergency Response 
DOE/DOT Emergency Response 7. 
Lab Fire Services Division 2. 

16. Physiology/ toxicology 
Industrial Emergency Council 8. 

17. Respiratory Protection 
Industrial Emergency Council 8. 

IS. Personal Protection 
Industrial Emergency Council 8. 

TOTAL CLASSROOM HOURS 217.5 

TOTAL COLLEGE COURSE CREDIT 9. 

WORK PROCESSES 

Work processes indicate the natural breakdown of work activity in the Section. Work 
prostheses at the Laboratory were developed by the managers of the Section themselves, 
with some input from other comparable industries. The Section's work processes become 
the framework for on-the-job training and fulfill the apprenticeship program requirement 
for closely monitored development of the apprentice in site-specific duties. 

Work Activity Hours 

Receiving and documenting 300 

Waste staging and preparing 350 

Waste labeling 200 

Waste sampling 200 

Vehicle loading and waste moving 300 

Separating waste by DOT classification 300 

Waste bulking 200 

Waste packing 200 

Treating waste 300 

Decontaminating LLNL equipment 150 

Total hours for proper waste 
handling 2500 

Inspecting waste area 100 



Responding to emergencies and spills 50 
Safety discussions 50 
Testing equipment 150 
Public awareness 50 
Facility safety procedures 50 
Operation safety procedures 50 

Total support activities 500 
Grand total 3000 

ON-THE-JOB TRAINING 
On-the-job training (COT) is the vehicle that drives work processes and the 
mertor-to-student relationship aspect of apprenticeship. Job Duty Areas in the Hazardous 
Waste Management Section form the organizational framework for conducting on-the-job 
training. It is within Job Duty Areas that work processes are managed Job Duty Areas 
include: 1) Storage Yard; 2) Chemical Waste Separation; 3) Solid Radioactive Waste 
Handling; 4) Waste Pickup; 5) Incinerator Operations; 6) Liquid Waste Treatment; 7) 
Decontamination; and, 8) Control laboratory Operations. 

Within any one Job Duty Area there is at least one Technician who, at Journey-level 
proficiency, can mentor an apprentice. This approach to job training recognizes current 
expertise, utilizes in-house talent, builds flexibility for job assignments among the 
staff, and develops esprit de corps across job areas which otherwise would be left 
autonomous. 

The On-the-Job Checklist becomes the formal document to conduct and verify learning 
of job skills in this process. An example from a portion of one Job Duty Area follows. 

Hazardous Waste Management Technicians 
On-the-Job Training (COT) 
JOB PERFORMANCE CHr-f^T 

Instructions: This Checklist is a training tool and verification that the employee named 
on this Checklist can properly and safely perform specific tasks within a given 
facility. Initial and date each step in this COT process. 
Explanation of terms: "Shown" means you have shown the apprentice how to perform the 
Task or Subtask properly and safely; "In Training" (InTmg) means the apprentice has 
initially performed the Task or Subtask "hands-cn" with your guidance and that over a 
specified time period the trainer has observed the apprentice at this particular task and 
is satisfied the apprentice can perform the task with increasing independence, provided 
the trainer is on-call at all times for unforeseen assistance. "Independently" (Ind) 
means the apprentice can perform the Task or Subtask independently and without the 
trainer's assistance at any time. 
1. Job Duty: Yard 
The Yard duties include documentation, staging, labeling, and preparation of hazardous 
waste for off-site disposal. In addition, duties include physically loading the waste 
material on the vendors transport vehicle. Specific job tasks and related training needs 
are listed below. 



Siiown InTrng Ind 

TASK: 
1.1 Waste Receiving 
and Documentation 
SUB-TASKS/Need to knew or do: 
a. knows what proper 
form looks like 
b. complete log-in form 
c. review waste tags for 
completion 
d. rececommmends additions 
to tag as necessary. 
e. recognizes improperly 
packaged waste. 
1.2 Waste Staging 
a. classifies by DOT 
standards 
b. stores compatible 
wastes 

The full apprenticeship program will work well for novices to the world of hazardous 
waste management. But as a start-up program, a special challenge faced the managers in 
the section. The 504.2 Technicians currently hired into the Hazardous Waste Management 
Section possess extensive training and background in hazardous material and related 
technologies. 

These Technicians wished to be recognized by the laboratory Apprenticeship committee 
and State Division of Apprenticeship Standards for their Journey-level abilities without 
going through the apprenticeship program. Towards this end, the Laboratory committee 
endorsed a one-time procedure to expedite the apprenticeship of 504.2 Hazardous Material 
Technicians by the following schedule: 

All 504.2 Technicians employed in the Section more than one year from date of 
initiating the program received one year's credit towards the 18 month (3000 
hour) Apprenticeship Program, retroactive to March 10, 1987. These Technicians 
must successfully complete all core training courses, post-Program exam and a 
three-month Work Processes assignment (On-the-Job Checklists) in order to 
successfully complete the expedited program. 
All 504.2 Technicians employed in the section less than six months from date of 
this memo and all remaining 504.2 Technicians hired within this fiscal year 
successfully complete all core training courses, post-program exam and 3000 
hours of Work Processes assignment (On-the-Job Checklists) in order to 
successfully complete the expedited program. 

This expedited arrangement recognizes the level of competency of the current 504.2 
Technicians. If a Technician in this population does not pass the exam at the end of the 
program, that Technician's progress in the program, along with other factors, will be 



considered for performance and salary review. Since this population is not technically 
considered apprentices, they would not benefit from the one-time non-chargeable monies 
mentioned earlier. Any 504.2 Technician may elect not to join the expedited program. 

One management and one non-management representative from Hazardous Waste Management 
sit on the Laboratory Apprenticeship Coranittse. Their job is to keep the committee 
apprised of apprentices' progress in the program and inform the Section of any committee 
decisions that may affect the apprentices. Most importantly, the UAC looks to the two 
representatives for technical advice at the time the CJonmittee reviews and approves 
apprentices' successful completion of the Apprenticeship Program. 

OONCLUSION 

The state-certified Hazardous Material Technician Apprenticeship Program at Lawrence 
Livermore Nation?.! Laboratory helps resolve several concerns at once. The program 
establishes credible and consistent training that attracts and develops technicians who 
can work effectively in the multi-functional and complex hazardous waste operations at 
the laboratory. As a State-certified program, the program conducted at the laboratory 
assures the public and regulating agencies that the Laboratory administers and supports 
high quality training for proper and safe waste handling. 

Several Human Resource factors and training issues need to be addressed in developing 
an apprenticeship program. Ifenagement needs to clearly define job descriptions, 
establish salary ranges and steps, and fonnuJ.ate apprentice-to-Joumey level work force 
ratios. Operations and training personnel need to establish the classroom training 
content, work processes, and criteria for successful completion of the apprenticeship 
program. 

This work was performed under che auspices of the U.S. Department of Energy by 
Lawrence Livermore National Laboratory under contract. No. W-7405-Eng-48. 


