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Abstract.  Multiple models exist for the determination of staffing levels adequate for 
oversight of Safety and Health Systems.  This report examines and analyzes six different 
methods, compares their outputs and limitations. It also examines the agreement between 
the models. 
 
Introduction. 
 
LASO Safety and Health staff has an immense task ahead of them with the new contract 
because of a number of reasons.  With the new contract also arrives a new DOE Order on 
oversight, DOE O 226.1 and a new 10 CFR 851 OSHA Compliance that must be 
implemented and managed.  Through successful implementation of these programs, 
Safety Health reduces the cost of operation by eliminating lost-time from accidents, 
injuries and project delays.  The disciplines provided by this team include: Health 
Physics, Industrial Hygiene, Industrial Safety, Fire Protection, and Emergency 
Management. 
 
In addition, the Safety and Health staff also provide Subject Matter Expert (SME) support 
to Facility Representatives, Project Managers, Environmental Management and Program 
Liaison Managers during reviews of facilities, startup of new facilities and plans for new 
operations.    This is no menial task since LANL has more than 1400 facilities, 16 high-
risk facilities and conducts more than 400 critiques per year.  Chemical safety remains a 
high concern at LANL with more than 80,000 chemical containers in use in the 
laboratories. The number of support requests has significantly increased in the last 
calendar year to more than 75 requests per year for SME reviews, evaluations and safety 
and health walk downs. 
 
The Safety and Health team also provide support during Office of Assessment (OA), 
Office of Enforcement, Center for Disease Control (CDC/NIOSH) and Defense Board 
Reviews during the year.  This time was recorded as a support function.   
 
Although the LASO Safety and Health staff has determined the high risk activities for 
each functional area through a rigorous risk analysis process, more than 650 federal and 
governmental regulations are relevant for LANL operations.  The ESH Team is only able 
to provide oversight of about 22% of the total regulatory requirements.  
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Model Design. The models used for this analysis were designed by the team using 
standard models in existence, risk analysis and other government equations.  No 
adjustments were made in the models for fit or agreement. The models were developed 
independently and then compared.  The model approaches progressed from simple to 
more complex and were peer reviewed for accuracy.   
 
Analysis Method.    
 
Six different methods were analyzed to determine the staffing levels for the Safety and 
health team.  The methods are outlined in the table below: 
 
         Table 1.0  Analysis Methods 

Method 

FR coverage/Facility  

Functional Area          

Regulatory Driven   

Current Staff (NNSA) 

 Staff Needs              
 
 AF Formula (AFR 39-1)    

 
 
Assumptions.  All the methods used a FTE available hours of 1640 hours based on 205 
available days per year. This takes into account the hours used in training, away in 
illnesses, and on leave.  In addition, to limit model complexity, the models did not take 
into account the number of nuclear facilities because of major differences in nuclear 
facility determination and numbers in NNSA sites.   The model details reflects the 
available staffing and facility knowledge. 
 
First Method.  The Facility Representative (FR) method examined the Safety and health 
staffing based on the total FRs assigned to LANL facilities, age of facilities and risk of 
facilities.  The ESH Team staffing was based on the support the FR’s need in order to 
conduct their oversight functions.   
 
It was based on guidance provided in DOE orders 440.1, "WORKER PROTECTION 
MANAGEMENT FOR DOE FEDERAL AND CONTRACTOR EMPLOYEES",  and 450.5. "Line 
Environment, Safety and Health Oversight".   It was to meet the staffing requirements 
for the LAAO ESH Program necessary to meet the expectations of the Department of 
Energy line management oversight of contractor's environment, safety and health 
(ES&H) programs.   It addressed each of the criteria discussed in the Standard DOE 
STD-1063-2000 for each hazardous facility based on facility specific technical 
knowledge and operational history. 
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Additionally, other functional area needs were identified by our analysis.  Our analysis 
included our initial risk-based approach that was demonstrated in July 2000, refined into 
a computer-based system in December 2000 entitled "Computer Aided Risk Management 
Analysis " or CARMA.  Minor formatting was made to the CARMA model and it was 
combined with the FR model as part of a review.   Finally,  the revised model was cross-
checked and Quality Control in comparison to the CARMA model results.      
 
Second Method, Functional Area.    
The total number of functional areas was examined, binned into three areas based on risk. 
The three areas are low, medium and high risk.  Each of the areas was resourced loaded 
based on the actual events in occurrence data base systems.  This method also examined 
the top risk programs and determined the programs that cannot be covered because of 
staffing limitation. 
 
Third Method, Regulatory Driven. 
 
The total number of regulations contained in the contract and in Work Smart Standards 
(WSS) were examined and reviewed.  The data were placed on a MS Excel spreadsheet 
for ease of summation and analysis.   Each of the areas was binned into five separate 
categories:  (1) Oversight provided, (2) Oversight Not Provided (3) Support Provided 
(Either by LASO or ALSC.) (4)  Support not provided.   The bins were assigned totals 
hours per year for each area.  For example if ALSC provided 2 hours per week for 50 
weeks then 100 hours was assigned.   The hours were totaled on the sheet for the total 
areas.   The Full-Time Employee (FTE) hours were calculated using the FTE=Hrs/1640 
method based on the total hours actually available for work.   No consideration was given 
for partial oversight in a single area.   The hours reflect the actual time spent in oversight 
for that area in any given year.  It should be noted that the hours estimations did not take 
into account the potential hours that will be expended in providing oversight of the new 
OSHA Compliance Regulation,  10 CFR 851.  The total available hours for the safety and 
health Team (6.0 SMES) is 9840 hours does not take into account the support provided 
by the ALSC. 
 
Fourth Method, Current Staffing. 
 
This method examined the staffing at other NNSA sites for ESH Staffing.  For 
comparison purposes, the staffing was normalized using the facility population.  The data 
for the Federal Technical Capabilities Program (FTCP) was used.    A staffing ratio was 
developed for each of the sites and the status of the facility was also noted.  The staffing 
ratio is described below: 
 
              N  =   [X/(Population/1000)]  
 
Where:   N = Staffing  
               X = Current Staff 
 (The population was divided by 1000 to simply the results) 
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   This produced a single number for ease of comparison across the complex.  The status 
was determined based on the if the site reported that staffing was adequate (A) or 
understaffed (U). 
 
 
 
Fifth Method.  Staffing Needs. 
 
The fifth method examined the NNSA Site staffing and the requested additional staff in 
order to meet their oversight need.  The New Ratio was calculated, again, using the staff 
normalized to the population.   The LASO staffing was compared to the New Ratio. Note 
that results of this study was in a range of the staffing methods. 
 
Sixth Method.  Air Force Method. 
 
As a Quality control step, the Air Force staffing formula from AFR 39-1,  ESH Staffing 
was used.  The AF staffing formula is: 
 
                     N = 0.0013X  + 0.00014 Y 
 
Where:     N = Total Staffing Needed. 
                 X  = Base Population. 
                 Y  = Tenant Organization Population. 
 
Note. This model uses a simplistic approach in that it does not take into account the 
complexity of the base. For example, the model does not adjust by the type of mission. 
The model treats a Tactical Air Wing, Strategic Air Command or Strategic Missile wing 
in all the same model.   The tenant organizations are those organizations not permanently 
assigned to the base facility but are generally less than 1 year occupancy but require base 
support.  
 
Results. 
 
Each of the methods generated a required staffing in a range of numbers as indicated in 
the chart below.    
 
Table 2.0  Comparison of Methods. 
Method Staffing Notes. 
Functional Area 20.3  
Regulatory Driven 27  
NNSA Staff (Current) 11-30 Median:  20.5 
NNSA Staff (Requested) 11-39 Median 25.0 
AF Formula 15.6  
FR Coverage/Facility 16.0  
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As noted previously the staffing levels were normalized in the NNSA staff model using 
the current population.   The calculated mean for all the methods was 20.3 FTE (±4.6).  
Again, the fit, given 7 degrees of freedom,  was 0.885 indicating good data fit using the 
χ2 test.   
 
When you adjust all the other sites to a LANL-sized facility, the current staffing levels 
range from 11-30 personnel.  Our initial needs analysis showed that we need 27 
personnel for oversight functions. This is consistent with the current staffing levels of the 
other sites.  Since LANL has one of the more complex sites, the upper range of personnel 
is justified, (the 11-39 range.)                                   
 
Based on the results of the regulatory oversight analysis, current staffing is approximately 
22% of oversight functions and can only provide about 12% of the support requests 
currently levied upon them.   Figure 1.0 summaries the data from the spread sheet 
analysis below.  The notes contained in the bullets provide additional information. 
 
 
 
Figure 3.0   Summary Table. 
 
Oversight Areas  Regulations Support Total FTE  % 
FTE Available: 3.3780488 2.621951 6   
Support by ALSC 2 0 2   
        
FTE Needed: 27.93101 20.81707 48.74808   
        
Current Coverage of Regulations:* 22.11896 %  
Current Ability to Support Requests: 12.5952 % 
 Records 
Management  0.5     
Issues 
Management   0.5    

 Program 
Liaison 

(WFO 
and 
LDRD)  0.5    

 
 
Totals: 
    50.2 FTE   
* Per the contract, only portions of many regulations are required. Full 
oversight of the complete regulations is reflected in the FTE needed 
number. 

 
• Disciplines provided Health Physics, Industrial Hygiene, Industrial Safety, Fire 

Protection, And Emergency Management. 
• Number of safety and health regulations in the contract, 657. 
• Based on 400 critiques per year, 3.0 hrs/critique 
• Based on FR Staffing analysis, July 2005 
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• OA, IG and CDC Visits were recorded in the ‘support’ column. 
 

Based on this analysis, approximately 27 FTEs are needed to support our current 
workload for oversight of the regulations in accordance with the contract. An additional 
20 FTE is needed to support the SME requests because of new construction, startup of 
new projects and programs. 
 
Current efficiencies are based on the fact that all ESH staff have obtained professional 
certifications and or licenses and many years of experience in their area of expertise.   A 
typical staff would not have this level of expertise and therefore would not be as 
efficient. 
 
Figure 4.0 NNSA Site to Site Staffing Comparison. 
NNSA Staff Site Comparison           

Site Staff Pop(1) Population Ratio Status Delta Adjust Staff 
New 
Ratio 

NV 10 4 2.5 U 3 13 3.25 
LANL 5 12 0.416667 U 10 15 1.25 
Y-12 7 8 0.875 A 0 7 0.875 
PXO 3 2 1.5 A 0 3 1.5 
LNLL 7 8 0.875 U 2 9 1.125 
SRO 11.4 8 1.425 A 0 11.4 1.425 
Richland 10 6 1.666667 U 1 11 1.833333
         

 
(1) Population in 

1000s       
 Mean   1.322619     
 stdev   0.725247     
        
LASO staffing using the Mean: 15.87143        
               
LASO Staffing using NV Ratio: 30        
LASO Staff using Adj NV Ratio: 39        
               
 

 
Agreement.   
An analysis of the data was conducted to determine the agreement between the results.  
The χ2 test was used for the analysis of the data sets.  The results were 0.855, ( p = 0.855,  
7 degrees freedom.)  This indicates a close data fit and a 95% confidence in the data. 
 
Air Force Analysis.   
Using the Air Force Formula, the current staffing should be 15.6 personnel.  The results 
are below: 
 
Given:      (X)  12,000 Personnel (permanent LANL Population) 
Transient: (Y) 100 personnel.    (100 transient personnel) 
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                     N = 0.0013*12000) + (100* 0.00014) 
                     N = 15.6 personnel. 
 
 
 
 
 
FR Coverage.  
The FR coverage formula (Based on facilities) was 16 personnel. However, it should be 
noted that this was based on FR support and not on oversight coverage. 
 
Conclusions.  
 
When the NNSA Sites population is normalized against a LANL-Size facility, the current 
staffing level for LASO should be from 11-30 personnel.  Our initial needs analysis 
showed that we need 27 personnel for oversight functions. This is consistent with the 
current staffing levels of the other sites.  Since LANL has one of the more complex sites, 
the upper range of personnel is justified.                                   
 
Given the immensity of the task and obvious shortfalls in staffing, the safety and health 
team has taken a two phase approach.  Phase 1 is Focused Concern.    Focused Concern 
means the identification of the key, high risk activities/programs are closely monitored on 
a weekly basis and coordinated with the LANL SME.  The Top ten high risk 
activities/programs are identified and the SME focuses on those programs. In this way, 
oversight is reduced but focused, while support for other activities is maintained as best 
as we can.  We also realize that with the advent of 10 CFR 851, additional field oversight 
will be needed as the program is initiated and the baseline evaluations are conducted.  
LASO ESH Team will take a measured response approach in guiding the contractor using 
metrics systems consistent with DOE Order 226.1 using the guiding principles expected 
such as: 
    a.  Line management is responsible for protection of the employees, the public and the 
environment; and 
 
    b.  DOE and it’s contractors must clearly define and maintain the lines of responsibility 
for ensuring protection of ESH at all organization levels. 
 
LASO ESH will continue to closely monitor the contractor in high-hazard facilities as 
outlined in the Order while the other will be monitored at the system level. 
 
Phase II, is Increased Staffing.  The ESH Team will seek additional staffing to meet the 
current mission needs and to fill future needs because of attrition, retirement of 
personnel.  As mentioned previously, current staffing is inadequate to meet all the 
requirements.  Increased support by ALSC will partially fill this need, however, on-site 
SMEs are certainly needed to support the day-to-day requests, events and provide 
assistance with and oversight of the programs. 
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Given current staffing and the future of oversight, the ESH team believes that this 
approach will maximize the effectiveness of the oversight process and improve the safety 
and health programs at LANL.  As a result, we would expect a reduction in injury/illness 
rates and incident accidents.  As always, the ESH team will continue to look for 
opportunities to improve safety and health through a cooperative, Teamed approach, clear 
expectations and managed metrics. Clearly certain priorities had to be established in 
order to maximize our efficiency. The Priority list below describes what we can and 
cannot support given current staffing.  
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Attachment  A,  PRIORITY OVERSIGHT LIST for FY06
 
Assumptions:  Priorities are based upon factors such as hazard potential, recent trend of 
incidents, importance to mission, and DOE Headquarters initiatives. 
 
 
Based on current staffing levels, the following general program areas 
WILL receive oversight based on Phase 1, Focused Concern: 
 
High Priority
ALARA Program 
Beryllium 
Biosafety 
Chemical (including Highly Toxic) 
Corrective action tracking/closure  
Electrical 
Emergency Management 
ESH Management 
Explosive 
External dosimetry program 
Injury/Illness 
Integrated Safety Management 
Internal dosimetry program 
Laser 
Lightning Protection 
Lockout/Tagout 
OSHA Compliance (includes 10 CFR 851) 
Radiation Protection Program Implementation 
Radiological Work Controls 
Radiological Work Planning 
Safety System Oversight 
Self-assessment 
Training 
Vital Safety Systems 
Work control 
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Based on current staffing levels, the following general program areas 
WILL NOT receive oversight: 
 
 
Medium Priority
Airborne Radioactivity Monitoring 
Area Radiation Monitoring 
Carcinogens 
Conduct of Engineering 
Conduct of Operations 
Contamination Monitoring and Control (rad) 
Criticality 
Ergonomics 
Fall Protection 
Fire Protection 
Hazard Communication 
Life Safety Code 
OSHA Substance-specific standards (29 CFR 1001-1052) 
Planned exposures-rad 
Radiation - Release of Materials and Equipment 
Radiation Entry and Exit Controls 
Radiation Instrument Calibration and Maintenance 
Radiation Posting and Labeling 
Radiation Protection (overall) 
Radiation Records 
Radiation Safety Training 
Readiness Review 
Reproductive hazards 
Safety (general industrial safety) 
Sealed Radioactive Source Accountability and Control 
Traffic Engineering/Safety (includes vehicle and pedestrian safety) 
Unplanned exposures-rad 
Wildland Fire Management 
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Low Priority
Asbestos 
Aviation 
Benzene 
Cadmium 
Compressed Gases 
Confined Space 
Construction 
Cranes/Hoists/Lifting devices/Rigging 
Elevator 
Excavation 
Exposure assessment/Exposure data management/Recordkeeping/Risk analysis 
Firearm 
Food Safety 
Forklifts/Platform lifts/powered industrial trucks 
HazMat/HAZWOPER (Hazardous Material response/cleanup; Hazardous Waste 
Operations) 
Hearing Conservation/Noise control 
Heat/Cold stress 
Indoor Air Quality/mold 
Lead 
Mercury 
Mineral Fibers 
Non-ionizing Radiation (Electromagnetic/Radiofrequency/Microwave) 
Nuclear Accident Dosimetry  
Occupational Medicine 
ORPS/Sub ORPS 
Personal Protective Equipment 
Pressure 
Project Management (design reviews) 
Project Management (review of S&H Plans) 
Process safety (highly hazardous chemicals) 
Radiation – Emergency Exposure Situations 
Radiation Reports to Individuals 
Respiratory Protection 
Ventilation 
Vibration 
Welding/Cutting/other Spark/Flame producing operations 
 
 
 
Attachments 
1.0  List of Regulation required in current contract, 657.  
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