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The probe was inserted into the access tube within the vessel and count readings were taken for a 
known soil moisture content in the repacked native soil.  The resulting neutron count/soil 
moisture content relationship was used to develop the correlation for the instrument, which 
associates a neutron count to a known soil moisture content.  A mathematical formula was 
developed that correlates a neutron count to a known moisture content.  Actual soil moisture 
contents can be determined as described in American Society for Testing and Materials (ASTM) 
Methods ASTM D2216, “Standard Test Method for Laboratory Determination of Water 
(Moisture) Content of Soil and Rock by Mass,” and ASTM D4643, “Test Method for 
Determination of Water (Moisture) Content of Soil by the Microwave Oven Method,” or with 
the aid of a previously calibrated time-domain reflectometry system. 
 
To ensure the accuracy of the moisture measurement using the correlation formula the neutron 
probe must be recalibrated to account for source decay and drift of the electronic counting 
system. During calibration the probe response is restored to the same condition as existed when 
the correlation formula was determined.  The probe will be returned to the manufacturer annually 
for calibration. 
 

3.0 References  
California Pacific Nuclear (CPN), 1984.  “CPN 503DR Hydroprobe Moisture Depth Gauge 
Operating Manual,” California Pacific Nuclear, Martinez, California. 
 
CPN, see California Pacific Nuclear. 
 
EPA, see U.S. Environmental Protection Agency. 
 
Sandia National Laboratories/New Mexico (SNL/NM), 2011a.  FOP 08-20, “Soil Moisture 
Determination Utilizing Neutron Logging” Sandia National Laboratories, Albuquerque, New 
Mexico. 
 
Sandia National Laboratories/New Mexico (SNL/NM), November 2001b.  FOP 08-22, “Soil 
Vapor Sampling” Sandia National Laboratories, Albuquerque, New Mexico. 
 
SNL/NM, see Sandia National Laboratories/New Mexico. 
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U.S. Environmental Protection Agency (EPA), November 1986.  “Test Methods for Evaluating 
Solid Waste,” 3rd ed.,  SW-846, as revised and updated, Office of Solid Waste and Emergency 
Response, U.S. Environmental Protection Agency, Washington, D.C. 
 
U.S. Environmental Protection Agency (EPA), January 1999.  Compendium of Methods for the 
Determination of Toxic Organic Compounds in Ambient Air -- Second Edition (EPA/625/R-
96/010b), as revised and updated, U.S. Environmental Protection Agency, Washington, D.C. 
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CAMU  
Post-Closure Inspection Form - Example 

 
1. Date of Inspection _______________________ 
 
2. Time of Inspection _______________________ 
 
3.  Name of Designated Inspector _______________________ 
 
 
Provide explanatory notes for each parameter not inspected or each action required.  Include any 
remedial steps required. 
 

CONTAINMENT CELL COVER SYSTEM  
 

  

Inspection Parameters 
Parameter 
Inspected 

(Yes or No) 

Action 
Required 

(Yes or No) 

Note 
Number 

A.  Plants comprising the vegetative cover have the potential for forming 
deep roots.    

B.  Visible settlement of the soil cover in excess of 6 inches.    

C.  Animal intrusion burrows in excess of 4 inches in diameter.    

D.  Erosion of the soil cover in excess of 6 inches deep.    

E.  Contiguous areas of no vegetation greater than 200 ft2.    

II.  SURFACE-WATER DIVERSION STRUCTURES  
 

  

Inspection Parameters 
Parameter 
Inspected 

(Yes or No) 

Action 
Required 

(Yes or No) 

Note 
Number 

A.  Channel or sidewall erosion in excess of 6 inches deep.    

B.  Channel sediment accumulation in excess of 6 inches deep.    
C.  Debris that blocks more than 1/3 of the channel width.    

 



CAMU  
Post-Closure Inspection Form – Example (continued) 

 
III.  LEACHATE COLLECTION AND REMOVAL 
SYSTEM (LCRS)1 

 
  

Inspection Parameters 
Parameter 
Inspected 

(Yes or No) 

Action 
Required 

(Yes or No) 

Note 
Number 

Initial 12-month period following closure 
A.  Leachate is pumped from the LCRS collection sump [If 
Yes, record the amount of liquid pumped into collection 
drum]. 

   

Remainder of the post-closure period 
A.  Activate leachate pump on a quarterly basis.  Pump until 
cavitation.  Perform a video camera inspection if no leachate 
is removed. 

   

B.  LCRS pump/plumbing in need of repair/maintenance.    
1Only designated, experienced, and trained personnel shall inspect LCRS leachate levels and remove, sample, and store leachate 
from the LCRS.  The CAMU Task Leader or his/her qualified designee shall verify the field technician’s qualifications. 
 
IV.  VADOSE ZONE MONITORING SYSTEM (VZMS) 
 

 
  

Inspection Parameters 
Parameter 
Inspected 

(Yes or No) 

Action 
Required 

(Yes or No) 

Note 
Number 

A.  Protective casings, access covers and doors, 
instrumentation access boxes, and compression caps in need 
of repair/maintenance. 

   

B.  Locks in need of cleaning or replacement.    
C.  Electronic monitoring system in need of 
calibration/repair/ maintenance.    

D.  Aboveground VZMS components exposed to weather.    
E.  Monitoring equipment (pump, tubing, gauges, valves, 
etc.) in need of repair/maintenance    

 



CAMU  
Post-Closure Inspection Form – Example (concluded) 

 

V.  SECURITY FENCE  
 

  

Inspection Parameters 
Parameter 
Inspected 

(Yes or No) 

Action 
Required 

(Yes or No) 

Note 
Number 

A.  Accumulation of wind-blown plants and debris.    

B.  Fence wires and posts in need of repair/maintenance.    
C.  Gates in need of oiling/repair/maintenance.    
D.  Locks in need of cleaning or replacement.    

E.  Warning signs in need of repair or replacement.    

VI.  PREVIOUS DEFICIENCIES  
 

  

Inspection Parameter 
Parameter 
Inspected 

(Yes or No) 

Action 
Required 

(Yes or No) 

Note 
Number 

Uncorrected/undocumented previous deficiencies.     
 
NOTES 

Note 
Number Description 

  
 

  
 

  
 

  
 

 
Action assigned to: Date action completed:  
 
Action assigned to: Date action completed:  
 
Action assigned to: Date action completed:  
 
Action assigned to: Date action completed:  
 
Inspector's Signature   
Original to: CAMU Operating Record 
Copy to:  SNLRecords Center,  
 

AdditionalComments:           



Corrective Action Management Unit 
Post-Closure Inspection Form 

Biology Inspection Checklist for the CAMU Cover - Example 
 
Approximate vegetative coverage (actively photosynthesizing):           % 
Approximate percent native vegetation of the total vegetative cover:  ______% 
 
Listed below are the main plant species identified growing on the CAMU cover and the 
approximate percentage of the cover populated by each species. 
 

Scientific Name  Common name (optional)  % of total covera  
 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

aPercentage of total CAMU cover populated by actively-photosynthesizing plants of this species 



Corrective Action Management Unit 
Biology Inspection Checklist for the CAMU Cover  - Example (continued) 

 
Are there any contiguous areas of no vegetation greater than 200 square feet?  
(Approximately 14 x14 ft.):      

If “Yes,” mark such areas on a map and attach to this checklist.  Improve such area(s) 
with native vegetation via soil augmentation, scarification, and/or reseeding. 

Are there any very deeply rooted (roots greater than 8 feet deep at maturity) plant species present 
on the cover?      

 If “Yes,” describe the plant(s) and their general distribution or mark such areas on a map 
and attach to this checklist, and remove plant(s) from the cover. 

Notes:    

  

  

  

 
Inspection for animal burrow intrusion into CAMU cover 

Are any burrows present on the cover?   

Does any burrow(s) appear to be active?   

If burrows with an entrance diameter of 4 inches or greater are present or appear to be that of a 
species that is able to burrow 6 feet or greater, describe below and/or indicate the location(s) on a 
map and attach to this checklist.  Take appropriate actions as necessary to repair cover damage 
that exceeds prescribed limits. 

Notes:    

  

 
Biological Aspects Map – [note: sketch map to locate specific features will be attached as 
appropriate] 
 
Inspector’s Signature:          Date:     
 
Original to: Corrective Action Management Unit Operating Record 
Copy to: SNL Records Center 
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CONTINGENCY PLAN AND  
EMERGENCY RESPONSE ADDENDUM FOR THE  

CORRECTIVE ACTION MANAGEMENT UNIT 

Emergency response requirements for Resource Conservation and Recovery Act (RCRA)-regulated units 
are specified in 20 4.1.500 of the New Mexico Administrative Code (NMAC) incorporating Title 40 
of the Code of Federal Regulations (CFR), Part 264, Subpart D [7-1-08], “Contingency Plan and 
Emergency Procedures,” and in 20 NMAC 4.1.900/40 CFR 270.14(b)(7) [7-1-08].  The Sandia National 
Laboratories/New Mexico and U.S. Department of Energy Site-Wide Contingency Plan is included in 
Appendix E of the SNL/NM General Part B Permit, in Part 2.  Supplemental information specific to the 
Corrective Action Management Unit (CAMU), Technical Area (TA)-III is included in this attachment, 
and in Figure 1, and Tables 1 and 2.   
 
The CAMU is a 3.75-acre area located in the southeast corner of TA-III at SNL/NM.  The CAMU was 
used for treatment, storage, and containment of RCRA- and Toxic Substances Control Act (TSCA)-
regulated wastes.  The unit was closed under RCRA with wastes remaining in place in the containment 
cell.  The CAMU containment cell contains approximately 31,800 cubic yards of RCRA and TSCA-
regulated wastes.  All aboveground facilities, including the Bulk Waste Staging Area, Containerized 
Waste Staging Area, and the Sprung™ Structures have been clean-closed.   
 
The CAMU containment cell is a landfill containing approximately 31,800 cubic yards of RCRA-and 
TSCA-contaminated soils.  The soil also contain low levels of tritium (up to 20,000 picocuries per liter).  
The tritium levels are at or below the federal drinking water standard.  The containment cell is covered 
with a 5-foot-thick, evapotranspiration-type cover system consisting of a layer of 60-mil high-density 
polyethylene on top of the waste, which, in turn, is covered by bedding sand, pea gravel, filter sand, a 
native soil blend, and a topsoil layer.     
 
The CAMU also incorporates a less-than-90-day waste accumulation area at the north end of the 
containment cell.  This area is used to accumulate containers of leachate periodically pumped from the 
containment cell leachate collection and removal system (LCRS).  The leachate consists of water with 
very low levels of RCRA contaminants, polychlorinated biphenyls (PCBs), and tritium.  Containers of 
leachate (55-gallon drums or other suitable containers) are stored on portable spill pallets.   
 
Safety and emergency equipment is stored in a small building adjacent to the less-than-90-day 
accumulation area or in the office which is located just outside the main entrance near the southeast end 
of the containment cell.  
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Figure 1 presents the evacuation routes and assembly areas at the CAMU.  Table 1 lists the emergency 
equipment typically available at the CAMU, which will be tested on a monthly basis and maintained as 
necessary to ensure proper operation.  Table 2 lists the emergency coordinators for the CAMU.  
 

Table 1 
Corrective Action Management Unit 

Emergency Equipment and Locations 
 

Category Description Location 
Spill Control Equipment Spill Control Materials, including sorbent 

material, brooms, and shovels 
Leachate Storage Area Shed 

Fire Extinguisher Portable, Multi-Class One near the Leachate Storage Area and 
Containment Cell, and  One in CAMU 
office 

Communications: 
(Internal/External) 

Mobile telephone or portable radio or 
equivalent 

Carried by personnel as needed 

Telephone CAMU office 
Water Supply Fire Hydrant One outside the southeast entrance to 

the CAMU 
Environmental Safety 
and Health 

Portable eyewash station Leachate Storage Area Shed (during 
waste handling activities) 

Evacuation Voice command by on-site personnel or 
signaled by three blasts of a vehicle 
warning horn. 

Designated Assembly Area (See 
Figure 1) 

CAMU = Corrective Action Management Unit. 
 
 

Table 2  
Corrective Action Management Unit 

Emergency Coordinator List  
 

April 2012 
 

Facility Emergency Coordinator Office Phone Home Phone 
Primary Don Schofield  

Sandia National Laboratories 
P.O. Box 5800 
Albuquerque, NM 87185 

(505) 844-4088 (office) 
(505) 259-7098 (cell) 
(505) 951-6153 (pager) 

(505) 268-6888 

First Alternate Robert Ziock  
Sandia National Laboratories 
P.O. Box 5800 
Albuquerque, NM 87185 

(505) 845-0485 (office) 
(505) 238-3668 (cell) 
(505) 951-6160 (pager) 

(505) 255-4714 

Second Alternate Danielle Nieto  
Sandia National Laboratories 
P.O. Box 5800 
Albuquerque, NM 87185 

(505) 845-7706 (office) 
(505) 239-3989 (cell) 
(505) 951-6537 (pager) 

(505) 239-3989 

One or more of these personnel are available when operations are occurring at the CAMU.   
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Leachate Management.  Leachate will be collected and managed by personnel who have received 
training in hazardous waste management.  Whenever leachate is being pumped, poured, or otherwise 
handled, all personnel involved in the operation will have access to a communications equipment to 
contact Kirtland Air Force Base (KAFB) emergency personnel, if necessary.  Site personnel will clean up 
spills immediately, and the required notifications shall be made.  At least one verification sample will be 
collected to ensure complete cleanup has been achieved. 
 
Container Management.  The less-than-90-day waste accumulation area consists of a pad 
approximately 2,500 square feet in size.  The pad design is rectangular and consists of compacted 
subgrade and a 6-inch aggregate base course surface.  Containerized leachate is accumulated in 55-gallon 
drums or other suitable containers on spill containment pallets to prevent the accidental discharge of 
leachate to the ground surface.  The drums will be maintained in a manner that maintains sufficient aisle 
space to allow the unobstructed movement of personnel and equipment to any portion of the less-than-90-
day waste accumulation area.  Up to 100 drums of leachate can be present in the area at one time. 
 
CAMU Access.  The CAMU is located inside TA-III and is surrounded contiguous four-strand, barbed-
wire fence that delineates the boundary.  Locked gates located at the northern and southern perimeter 
boundaries provide access to the CAMU containment cell and leachate storage area.     
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1.0 Introduction  
This document describes the personnel training program for inspection, monitoring, and 
maintenance of the Sandia National Laboratories/New Mexico (SNL/NM) Corrective Action 
Management Unit (CAMU) containment cell.  The primary objective of this training program is 
to prepare CAMU personnel to perform job duties in a safe, environmentally sound, and 
technically competent manner.  To achieve this objective, the program provides all employees 
with training relevant to their positions.  CAMU personnel receive classroom and on-the-job 
training designed specifically to teach them how to perform their duties safely and in 
conformance with the CAMU Post-Closure Permit.  CAMU personnel receive the required 
training before being allowed to work in unsupervised positions. 
 
1.1 Relevance of Training to Job Position 
This training program provides employees with training relevant to their positions and training 
necessary to safely perform their actual job tasks.  Personnel will be trained in operations 
specific to their job duties.   
 
1.2 Implementation of Training Program 
The training program is implemented to ensure that all CAMU personnel receive the appropriate 
training in a timely manner.  Personnel do not work in unsupervised positions until they 
successfully complete the indicated training requirements. 
 

2.0 Outline of the Training Program  
 
2.1 Job Title/Job Description 
Job titles, descriptions, and qualifications for CAMU positions are provided in Figures 2-1 and 
2-2.  The job descriptions include job duties and education, skills, or experience requirements.   
 
2.2 Training Content, Frequency, and Techniques 
The training program includes a combination of formal classroom sessions, reviews of written 
documents, and on-the-job training as described in Appendix D to the General Part B in Part 2 of 
the Comprehensive Part B Permit Request.  The training content is shown in Table D-1 in 
Appendix D.  All CAMU personnel receive all training listed in Table D-1. 
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Figure 2-1 
Job Title, Description, and Qualifications 

CAMU Project Leader/Operations Coordinator 

 
 
 
 
 

Job Title:  Corrective Action Management Unit (CAMU) Project Leader/Operations Coordinator 
 
Job Description:  To provide ongoing oversight, supervision, and coordination at the CAMU during the 
post-closure care period for vadose zone monitoring and inspection and maintenance of the containment 
cell and Vadose Zone Monitoring System (VZMS) in compliance with the Post-Closure Permit.  
Examples of duties:  
 

Coordinate and implement monthly/quarterly VZMS monitoring activities. 
 

Compile and archive VZMS monitoring data into the Environmental Restoration Data 
Management System. 

 
Produce annual monitoring results reports and other reports. 

 
Maintain/revise sampling and analysis plans for VZMS monitoring, as required. 
 
Coordinate and implement  leachate removal and management activities.  

 
Ensure necessary inspections and required maintenance are properly conducted. 

 
Assure the maintenance of records, such as training records, inspection and maintenance 
records, and data reports, as specified in the Post-Closure Permit. 

 
Supervise the inventory, maintenance, and repair of all tools, supplies, equipment, and 
vehicles (i.e., ensure that they are in good working order) used for monitoring and 
maintenance operations. 

 
Provide oversight of CAMU Field Technicians. 

 
Required Education, Skill, and/or Experience: 
 

Bachelors’ degree in chemistry, biology, physical science, engineering, environmental 
science, or 

 
Minimum of 5 years experience in waste management operations and/or environmental 
restoration, and 

 
Project management experience. 
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Figure 2-2 
Job Title, Description, and Qualifications 

CAMU Field Technician 

 
 
 
 

3.0 Training Records  
Training records will be kept to document the type, amount, and dates of training received for 
each assigned employee.  Contents of these records will include the following at a minimum: 
 

 The name of the employee 
 
 Job title and a written job description  

 
 Training requirements for each job position 

 
 Records that document training received, such as amount, dates, and certificates; 

attendance or signature lists; memoranda of training; or reports from computerized 
training databases 

 

Job Title:  Corrective Action Management Unit (CAMU) Field Technician 
 
Job Description:  To perform post-closure monitoring, inspection, and maintenance activities as 
instructed by the CAMU Project Leader/Operations Coordinator.  Examples of duties: 
 

Perform  VZMS monitoring activities. 
 

Perform inspection and maintenance activities. 
 
Assist CAMU Project Leader/Operations Coordinator with leachate removal and management 
activities. 

 
Required Education, Skill, and/or Experience: 

 
High school diploma or equivalent (e.g., General Education Development [GED]) 

 
Sufficient prior work experience related to duties. 
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Training records for current employees will be kept until the end of the post-closure care period.  
Training records for any former employee will be kept for a minimum of three years from the 
last date the employee worked at the unit.  A current approved training program and training 
records for unit personnel for the previous 12 months are maintained at the CAMU 
administration trailer.  All other training records and documentation are maintained by the 
CAMU Project Leader/Operations Coordinator or designee at the SNL/NM Records Center. 
 
  


